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a b s t r a c t

Market liquidity is impacted by the presence of financial intermedi-
aries that are informed and active participants in both the equity
and the syndicated bank loan markets, specifically informationally
advantaged lead arrangers of syndicated bank loans that simulta-
neously act as equity market makers (dual market makers). Employ-
ing a two-stage procedure with instrumental variables, we identify
the simultaneous equations model of liquidity and dual market
maker decisions. We find that the presence of dual market makers
improves the liquidity of the more competitive and transparent
equity markets, but widens the spread in the less competitive
over-the-counter loan market, particularly for small, information-
ally opaque firms.

� 2011 Elsevier Inc. All rights reserved.

1. Introduction

The glue that connects markets is the financial intermediary. In order to be considered a major
player, a financial intermediary maintains a presence in all of the major financial markets in the world.
Participating in multiple financial markets can be particularly lucrative if information obtained in one
market is useful in other, related markets. For example, information about fundamental firm value ob-
tained in debt and derivatives markets may be reusable in equity markets. Conversely, information
about equity market order flow may be reusable in debt and derivatives markets. The reusability of
information has motivated the potentially synergistic combination of commercial and investment
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banking activities into large complex financial institutions. When information is used effectively,
these institutions can be net liquidity providers to global financial markets. However, large complex
financial institutions can sometimes blockade market liquidity, thereby reducing trading efficiency.
Indeed, the crisis of 2007–2009 demonstrates the crucial role financial institutions play in the liquidity
of these markets.

The gradual relaxation and the eventual repeal of the Glass-Steagall Act in 1999 expanded bank-
ing powers to include a broad range of banking, securities underwriting and insurance activities.
However, there is a growing debate about whether the benefits of such expansions outweigh the
costs.1 Berger and Bouwman (2009) show that large banks contributed most to the creation of liquid-
ity in the economy over the period from 1993 to 2003. However, this liquidity increase may have
been obtained at the cost of financial market fragility, as the reach of global financial institutions con-
tagiously spread risk throughout the financial system (highlighted by the financial crisis of 2007–
2008).

In this paper, we examine how simultaneous trading by global financial institutions across finan-
cial markets impacts the liquidity and informational efficiency of asset prices across markets.2 In par-
ticular, we focus on financial intermediaries that are informed and active participants in both the
syndicated bank loan and the equity markets. We define dual market makers to be financial intermedi-
aries that are simultaneously equity market makers as well as lead arrangers of bank loan syndicates. In
our formulation, these dual market makers are among the most informed participants in the market, be-
cause they can extract information from both the syndicated loan market and the equity market. The
lead arranger, in contrast to other loan syndicate participants, is typically a bank with a prior lending
relationship with the borrower. In the course of a long-term banking relationship that includes the pro-
vision of a myriad of deposit, cash-management and lending services, the relationship bank gathers pri-
vate information about the borrower. There is an extensive literature describing the private information
generated in the course of a long-term bank-borrower relationship; see Boot (2000) for a survey of rela-
tionship lending. This private information advantage is most valuable for small borrowing firms. Small
borrowing firms tend to be more informationally opaque than larger firms because they have fewer mar-
ket makers, less analyst coverage, and tend to have greater information asymmetries.3 By virtue of its
access to this private information, the lead arranger screens the loan on behalf of all lenders in the
syndicate.4

Moreover, as a result of concern about a potential lemons problem in the presence of these infor-
mational asymmetries, the lead arranger precommits to the other (less informed) syndicate members
by holding a large portion of the loan until maturity.5 The lead bank’s stake (and the accounting
requirement that this position is generally marked to market) therefore provides it with strong incen-
tives for market making in the secondary loan market, as well as ongoing monitoring during the life

1 For example, Benston (1990), Kroszner and Rajan (1994), Puri (1996,1999), Kanatas and Qi (2003), Schultz (2003), Saunders
and Stover (2004), Allen et al. (2004), Chung and Cho (2005), Drucker and Puri (2005), Ljungqvist et al. (2006), Bharath et al. (2007),
Bodnaruk et al. (2009), Madureira and Underwood (2008), and Keys et al. (2010).

2 While we focus on the role of informed market makers on market liquidity and especially bid-ask spreads, common players
across multiple markets or assets can also cause contagion (for example, Allen and Gale, 2000; Kyle and Xiong, 2001, and Peng and
Xiong, 2006), as well as commonality in liquidity (Coughenour and Saad, 2004) through various mechanisms.

3 We are indebted to an anonymous referee who pointed out the importance of small firms in our analysis.
4 During the entire term of the syndicated bank loan, the lead arranger must share all material, non-public information releases

with all other members of the syndicate. Although this may reduce the lead arranger’s informational advantage (vis-à-vis the other
syndicate members), it does not eliminate it, since the lead arranger is not required to reveal information gathered prior to the
loan’s origination in the course of a long standing banking relationship. Moreover, the lead arranger’s superior knowledge of the
borrower’s activities may facilitate analysis of the information released to the syndicate, thereby preserving the lead arranger’s
informational advantage. See Ivashina (2009) for a discussion of information asymmetries between the lead arranger and
participants in loan syndications. Relationship banks obtain this private information about their customers by observing a history
of customer information such as the flow of funds through customer checking accounts, past repayment history, customer use of
commercial banking products such as letters of credit and firm hedging activities. For example, Mester et al. (2002) find that banks
can use checking account activity to monitor borrower creditworthiness on a real time basis. Thus, lead arrangers tend to have
informational advantages over other less informed, members of the loan syndicate.

5 Allen and Gottesman (2006) show that the average share of the syndicated bank loan facility held by the lead arranger is 27%
(median 16%). In contrast, the average share of syndicate participants is less than 3% (median 1.88%).
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of the loan. Gande and Saunders (2006) show that monitoring and secondary market activity are com-
plements in the syndicated loan market, such that the relationship bank profits from its informational
advantage in all aspects of its role as lead arranger – monitoring the borrower, managing the syndicate,
and providing liquidity to the secondary market when needed. Indeed, it is understood that the lead ar-
ranger will manage secondary market trading, for example, by facilitating price discovery or by enforcing
covenants requiring prior consent by the lead arranger (and/or the borrower) for secondary market
transactions.6 Given the repetitive nature of the syndication process, the failure of a lead arranger to pro-
vide market making services in the secondary loan market when required would likely impair that bank’s
ability to create syndicates in the future.

The financial intermediary that syndicated a bank loan may also have incentives to make markets in
the borrowing company’s stock. While the private information generated from the loan market will im-
pact the bank’s trading activity in the equity market, the dual market maker can also extract valuable
information from the equity market order flow that is not shared by other traders in the loan market.
Equity market making may produce information that complements the information about fundamental
firm value obtained from the loan market. That is, while the loan syndicate has more micro-level infor-
mation about the firm’s fundamental value, equity market traders may have more macro-level infor-
mation, e.g., regarding the general macroeconomic environment that is relevant to the firm, industry
growth perspectives, the company’s competitors, suppliers and the demand for its products.

It is therefore reasonable to assume that the lead arranger of a bank loan syndicate may have pri-
vate information about a publicly traded borrower that a random equity market maker may not have,
in part due to the depository and lending relationship that the lead arranger has with the borrower.
Symmetrically, an equity market maker may have information about the firm that bank loan syndicate
leaders without any presence in equity markets do not have. The financial intermediary’s presence in
both the equity and the syndicated loan markets allows them to collect information from both mar-
kets and subsequently profit from trading in both markets. We further expect that the effect of the
financial intermediary’s presence to be strongest for small borrowers that have more information
asymmetry, less analyst following, fewer market makers, and are less transparent.

The identification of dual market makers as traders with an information advantage allows us to inves-
tigate the role of informed financial institutions on market liquidity and the informativeness of asset
prices. We hypothesize that the presence of a ‘‘super-informed’’ dual market maker impacts liquidity
and the price discovery process in both the equity and syndicated bank loan markets. However, the impact
of the dual market maker on each market can be very different, depending on the nature of the market.

In this paper, we hypothesize that the presence of dual market makers decreases the bid-ask spread
in the equity market (liquidity enhancement effect), and increases the spread in the syndicated loan
market (negative liquidity effect). We develop this fundamental hypothesis in three stages:

1. Dual market makers are ‘‘super informed.’’ As the lead arranger in a syndicated bank loan, the dual
market maker has private information about the firm obtained in the course of a depository and
lending relationship. As an equity market maker, the dual market maker has superior information
about order flow and industry level macro-information. The dual market maker’s informational
advantage should be less significant for large, informationally transparent firms.

2. Equity markets are more transparent, more competitive, and have more liquidity traders than the
syndicated bank loan market, which is opaque and limited to institutional participants trading
over-the-counter.

6 Fight’s practitioner manual (2004, p. 37) states that the syndicated bank loan agent’s duties include ‘‘any changes in
participations made through the secondary market,’’ i.e., loan market making activities. Pyles and Mullineax (2008) show that loan
covenants are most actively monitored for small, informationally opaque borrowers in order to reduce the likelihood of strategic
default, increase the chance of successful restructuring in the event of financial distress and foster relationships among syndicate
members. Thus, the lead arranger has an incentive to manage the composition of the syndicate (both upon initiation of the deal
and in the secondary market) so as to prevent failed restructurings or strategic default, which can harm the lead bank’s reputation.
Consistent with this reputation effect, Drucker and Puri (2009) show that loans originated by top-10 market share banks tend to be
more likely to trade in secondary markets. In addition, they find that relationships are more durable in the presence of secondary
market loan trading.
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3. Because of the differing structures of syndicated bank loan markets and equity markets, the pres-
ence of a dual market maker will increase spreads in the syndicated bank loan market and decrease
spreads in the equity market, most substantially for smaller firms.

However, the presence of a dual market maker is not exogenously determined. Loan syndicate
arrangers will have a greater incentive to make markets in equity when the profit opportunities are
high. This will be the case when there is a large and active equity market with profitable spread levels,
and when the degree of information asymmetry in the equity market is large. Formal tests for endo-
geneity reject the null hypothesis of no endogeneity and affirm the need to control for the endogenous
presence of dual market makers. We explicitly model the presence of a dual market maker in the
empirical analysis by using a simultaneous equation model.

Specifically, we estimate the impact of the dual market maker’s presence on market liquidity using
a two-stage procedure that permits simultaneous multivariate estimation of one continuous depen-
dent variable and one discrete dependent variable, corresponding to the technique detailed in Madd-
ala (1983). We employ the Sargen test, the Anderson underidentification test, the test proposed by
Bound et al. (1995) and Staiger and Stock (1997), and the Stock–Yogo (2005) test to confirm the selec-
tion of our instruments and the identification of our equation systems.

After accounting for the endogeneity of the dual market maker decision, we find a significant in-
crease in equity market liquidity in the presence of dual market makers. The presence of a dual market
maker reduced equity spreads by 39.5 basis points, about 35% of the mean equity spread, consistent
with the liquidity enhancement effect for the more competitive equity market. In contrast, we find a sig-
nificant increase in loan spreads in the presence of dual market makers, with an increase of 25.3 basis
points (21% of the mean loan spread), consistent with the negative liquidity effect for the less compet-
itive loan market. These effects are only significant for smaller firm borrowers/issuers; for larger firms,
the effects are insignificant. These results are consistent with the hypothesis that the marginal effect
of dual market presence is greater for firms with greater information asymmetry and less transpar-
ency. In addition, we find that the lead arranger of a syndicated bank loan is more likely to also be
an equity market maker when the profit opportunity of market making is high. This occurs when
the equity market is large, when the dual market maker has a greater informational advantage over
other equity market makers, and when the dual market maker has more market power.

Our model focuses on the lead arranger’s decision to make markets in the equity market rather
than the equity market maker’s decision to be a lead arranger in the syndicated loan market. This is
because it is well established in both the academic literature and among practitioners that the bor-
rower typically chooses the lead arranger on the basis of a prior banking relationship (see Ivashina
(2009), Allen and Gottesman (2006) and Dennis and Mullineaux (2000)). The syndicate is then formed
by the lead arranger. This is consistent with our hypothesis in that it is the private information about
fundamental firm value obtained in the course of relationship banking that is the source of the lead
arranger’s informational advantage. In contrast, the equity market maker has superior information
about market liquidity and order flow, but not necessarily about fundamental firm value.

The paper is organized as follows. Hypothesis development, the sample selection and data descrip-
tion appear in Section 2. Section 3 lays out the empirical methodology and the results of the empirical
tests on the impact of the presence of a dual market maker on liquidity in the equity and loan markets.
Section 4 examines the robustness of our results, including various subsample analyses and employing
a propensity score matching methodology. Section 5 offers policy implications and conclusions.

2. Hypothesis development, sample selection and variable descriptions

2.1. Hypothesis development

Equity markets are among the most transparent and liquid of all financial markets, with price dis-
covery processes that are very competitive. In contrast, syndicated bank loan markets are over-the-
counter and opaque – there is no firm quoted price and no published ‘‘tape’’ of transaction prices. Par-
ticipation in this market is limited to only a subset of institutional traders.

L. Allen et al. / J. Finan. Intermediation 21 (2012) 50–78 53
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Several theoretical models argue that improved transparency reduces transaction cost. Pagano and
Röell (1996) show that liquidity providers are better able to infer the degree of informed trading in a
more transparent market, thereby reducing informational rents and transaction costs. Naik et al.
(1999) show that improved transparency in a dealer market can improve risk sharing, thereby
decreasing the inventory cost component of the bid-ask spread. Extending Biais (1993), Yin (2005)
shows that quote transparency eliminates customers’ search cost, which results in more competition
and lower bid-ask spreads. Recent empirical studies from corporate and municipal bond markets,
including Bessembinder and Maxwell (2008), Harris and Piwowar (2006), Edwards et al. (2007), Green
et al. (2007), Goldstein et al. (2007), and Biais and Green (2007) all demonstrate that better transpar-
ency is associated with smaller execution costs.

In our setting, the lead arranger of the syndicated loan may choose to provide market making ser-
vices in equity markets if it is profitable to do so. However, in transparent and competitive equity mar-
kets, the informational rents that can be extracted are smaller than those in opaque and less
competitive markets, such as the syndicated bank loan market. Therefore, equity market makers have
to provide price improvement in order to attract order flows.7 Since dual market makers are ‘‘super-
informed,’’ they can be more aggressive in their quotes as the degree of information asymmetry they
face is smaller. Their ability to set the price more efficiently allows them to be natural liquidity pro-
viders in equity markets. We hypothesize, therefore, that transparency and competition in equity mar-
kets lead to an improvement in information efficiency and a reduction in the equity bid-ask spread in
the presence of a dual market maker. We expect this effect to be stronger for small firms with less ana-
lyst coverage and public information production.

On the contrary, the dual market maker faces much less competition in the opaque syndicated loan
market. Therefore, the presence of informed traders with excessive market power may increase the
adverse selection problem and widen spreads, since market makers are under less competitive pres-
sure to use spreads to attract order flow in the loan market. In the presence of a ‘‘super-informed’’ tra-
der, less informed market makers tend to react defensively and are reluctant to provide liquidity. Thus,
we hypothesize that the participation of the more-informed dual market maker will widen bid-ask
spreads in the syndicated bank loan market.

Another reason that the added presence of the dual market maker lowers spreads in equity mar-
kets but not in loan markets could simply be differences in the number of market makers. As modeled
by Biais et al. (2000), positive mark-ups charged by the liquidity suppliers decrease with the number
of competitors. Wahal (1997) shows that the entry of market makers on Nasdaq leads to declines in
spreads. Goldstein and Nelling (1999) empirically show that the number of market makers and
spreads are interrelated. The entrance of the dual market maker increases the number of equity mar-
ket makers (thereby lowering spreads), but not the number of loan market makers since the lead ar-
ranger is expected to make markets for the syndicated loans irrespective of their activities in the stock
market. That is, controlling for the firm and loan characteristics, the number of loan market makers
does not change whether the lead arranger is also an equity market maker (dual market maker) or
not.

On another dimension, there are a large number of liquidity traders in the equity markets, but not
in institutional syndicated loan markets.8 As shown in classical market microstructure models

7 Bessembinder (2003) shows that off-NYSE liquidity providers use competitive quotations to attract order flow, especially when
increased market share is more likely to be more profitable (i.e., when existing spreads are wide and when markets are active).
There is a related question why the other uninformed equity market makers cannot simply follow the informed market maker and
therefore compete away his profit. Calcagno and Lovo (2006) model the strategic interaction between informed and uninformed
market makers and show that the informed market maker can adopt mixed-strategies to affect and possibly mislead the
uninformed market makers’ beliefs. As a result, even with publicly observable quotes, the informed market maker’s expected
payoff is positive.

8 An example of a liquidity trader in the syndicated bank loan market could be prime loan mutual funds, which may be forced to
sell loan syndications because of fund outflows. There are relatively few liquidity traders because all traders in the loan market are
institutional traders, although they may not be as informed as the lead arranger. Thus, institutional traders are disadvantaged by
the higher loan market bid/ask spreads in the presence of dual market makers. Nandy and Shao (2010) demonstrate that tranches
traded by non-lead institutional loan investors tend to offer higher coupon yields (all-in-spreads over LIBOR), possibly
compensating less informed investors for this informational disadvantage.
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(Grossman and Stiglitz, 1980; Glosten and Milgrom, 1985; Kyle, 1985, among others), the number of
uninformed liquidity traders can also affect the depth of the market. Everything else equal, the market
makers in a market with more liquidity traders are more willing to quote a narrower spread, since poten-
tially increased losses to informed traders are offset by increased profits from liquidity traders. Since
there are proportionally more liquidity traders in equity markets as compared to syndicated bank loan
markets, dual market makers may quote low spreads in equity markets, but set relatively high loan
spreads in loan markets. These effects are exacerbated for informationally opaque, small firms.

2.2. Sample selection and descriptive statistics

We obtain data on pricing in both the equity and syndicated bank loan markets. Our initial sample
is obtained from the Loan Pricing Corporation (LPC) and consists of 129,172 daily secondary loan mar-
ket quotations, observed on a weekly basis, for which at least two quotes are available for the date of
the observation during the sample period January 1999 through May 2003. These observations are
associated with 1621 individual loan facilities to 763 individual borrowers. The database provides
the mean bid and mean ask quotation for each observation.9 The number of loan quotes for the day
of each observation, LOANNBA, is calculated as the sum of the bid and ask quotations for each loan
observation. The loan return, LOANRETURN, is calculated as the weekly loan return, where the average
of the mean bid and mean ask quotation (denoted the mean of the mean) is a proxy for loan transac-
tion price. The relative loan spread, LOANSPREAD, is calculated as the difference between the mean bid
and the mean ask divided by the transaction price proxy.

Using primary loan market data from the LPC DealScan database, we extract control variables asso-
ciated with the given facility at loan initiation. Dennis et al. (2000) show that collateral is an important
loan contracting feature. Thus, we define SECURED as a dummy variable that is equal to one if the loan
is secured, and zero otherwise. RATEAISD is the basis point loan spread at initiation over LIBOR. FACIL-
ITYSIZE (ln(FACILITYSIZE)) is the (logarithmic value of the) facility size at initiation, measured in mil-
lions of dollars. NUMBSYN (ln(NUMBSYN)) is the (logarithmic value of the) number of syndicate
members at initiation. LEADSHAREOFMARKET is the lead arranger’s share of the syndicated loan mar-
ket (in percentage), estimated using the LPC historical league tables.

We next merge the above sample with CRSP by comparing the borrower’s ticker and name pro-
vided by LPC with the tickers and names specified on CRSP. EQUITYRETURN is the 1-week equity re-
turn, calculated using the equity price standardized by the cumulative factor to adjust for splits and
dividends. ln(MARKETVALUE) is the logarithmic market value of the borrower, where market value is
defined as the number of shares outstanding multiplied by the equity price on the day of the obser-
vation. A return volatility measure based on monthly equity returns, designated EQUITYVOLATILITY,
is calculated for observations for which at least 17 of the previous 24 months of return data are
available.

We obtain a number of additional control variables from COMPUSTAT’s North America Fundamen-
tal Annual dataset for the end of the fiscal year that precedes the weekly secondary loan market obser-
vation. LEVERAGE is the borrower’s total debt divided by total assets. INCOMETOA is the borrower’s
operating income before depreciation divided by total assets. EPS is earnings per share. TANGIBLE is
gross property, plant and equipment divided by the firm’s total assets. FRENCH1–12 are indicator vari-
ables that are equal to unity if the firm’s industry, as defined by the firm’s 4-digit SIC, falls into one of
12 categories as categorized by Professor Kenneth French.

We define a dual market maker, DUALMM, as a dummy variable equal to one if on the date of the
observation specified by the LPC secondary loan market database, the loan’s lead arranger was an

9 There is no ‘‘tape’’ in the syndicated bank loan market that records transaction prices. LPC data consist of quotations obtained
from market makers (although the identity of the quoting market maker and individual quotes are not provided). LPC’s internal
studies suggest that the average of the mean bid and ask quotes is very close to actual transaction prices for a subsample of par
loan transactions. In contrast, transaction prices for distressed loans may trade outside of the bid/ask spread. Other recent papers
that have used the LPC database include: Bharath et al. (2007) and Sufi (2007). Other papers that use the secondary market
database are Altman et al. (2010) and Gande and Saunders (2006).
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equity market maker on Nasdaq, as defined by the TAQ database’s MMID.10 A syndicate member is con-
sidered to be a lead arranger as long as the LPC DealScan database specifies a role designation other than
‘‘participant.’’ Thus, the lead arranger can have the legal titles of administrative agent, documentation
agent, arranger, lead manager, etc. EQUITYSPREAD is the time-weighted relative equity spread, where
the relative equity spread is calculated as the national best bid and offer (NBBO) spread divided by
the average of the best bid and the best ask, measured in percentages. The NBBO is the best bid and offer
at each moment in time, aggregated from NYSE, NASDAQ and AMEX. EQUITYINDEXRETURN is the weekly
return on the S&P 500 Composite Index, extracted from CRSP. LOANINDEXRETURN is the weekly return
on the S&P/LSTA syndicated bank loan index.

Using return and accounting data from COMPUSTAT and CRSP, we calculate the implied probability
of default (denoted PROBDEFAULT) using a Merton options-theoretic model (see Allen and Peristiani
(2007)). Since large changes in default risk may trigger uncertainty about the loan’s future value and
thereby impact liquidity, we also define two variables, DIFPROBDEFAULT and LAGDIFPROBDEFAULT
that measure the 1-week change in the implied default probability for weeks t and t � 1.

After eliminating the observations for which the key variables are missing, we are left with 22,826
secondary market observations, associated with 384 individual loan facilities to 165 individual bor-
rowers. Table 1 shows the construction of our sample. Descriptive statistics are provided in Table 2.
More than 22% of our observations have dual market makers that simultaneously arrange loan syndi-
cations and act as equity market makers. Panel A of Table 2 also provides descriptive statistics for the
sample segmented by the presence of a dual market maker. This segmentation illustrates our main
results: i.e., when there is a dual market maker, loan spreads are higher and equity spreads lower.
Moreover, dual market maker loans have more bid/ask quotes, higher lead arranger share of the mar-
ket, larger lead banks (by market capitalization) and more volatility in equity markets. Panel A of Table
2 also shows that dual market maker transactions have higher loan all-in-spreads, larger facility size
and more members of the syndicate, in addition to borrowers with more leverage and less tangible
assets.

One might argue that the banks that make markets in both the syndicated loan and the equity mar-
kets are likely to be large, more prestigious and more established, and their presence itself would re-
duce equity spreads. In addition, larger borrowers with greater stock market capitalization are more
likely to attract dual market makers. Indeed, Panel A of Table 2 shows that the market capitalization
of both borrowers and lead arrangers is significantly (t-test significant at the 1% level) greater when
a dual market maker is present. Thus, in Panel B, we present comparative statics by both borrowing firm
size and by bank size. We break our sample into two firm size subsamples, large and small, based on the
median value of the market capitalization of the borrowing firms ($1154.56 million dollars). Table 2,
Panel B shows that small firms have both higher equity and loan spreads, as well as fewer dual

Table 1
Breakdown of the number of secondary loan market quotes, loan facilities, and borrowers during stages of the sample construction.

Secondary loan market
quotes

Loan
facilities

Borrowers

(1) Initial sample 129,172 1621 763
(2) Data in (1) for which variables based on CRSP and COMPUSTAT

data are available
46,588 688 290

(3) Data in (2) for which variables based on TAQ data are available 25,620 423 181
(4) Data in (3) for which variables using LPC data can be constructed

(final sample)
22,826 384 165

10 In order to construct strict tests of our hypotheses, we restricted our definition of dual market maker status in two ways: (1)
we only include those financial intermediaries that are both lead arrangers and equity market makers on the same day and (2) we
exclude specialists on the NYSE. This definition may exclude some cases where the dual market maker does not immediately trade
on information, but instead trades in subsequent days. To test for this, we examine whether the dual market maker status changes
from week to week, and find that in 99.14% of the observations in our sample the dual market maker status does not change from
week to week. Moreover, when we include specialists in our definition of dual market makers (see Table 7, column 3), our results
are actually strengthened, consistent with a greater dual market maker effect for larger, more established banks.
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Table 2
Descriptive statistics. Loan and equity market variables, variable descriptions, number of observations, and mean are reported for a
sample of syndicated bank loans that had at least two quotes from loan dealers on a given date between January 1999 and May
2003. The mean values for each variable are reported separately for subsamples consisting of observations for which DUALMM is
equal to one and zero, respectively. The mean values for each variable are reported separately for subsamples consisting of the top
5 banks (by market capitalization, denoted large banks) and for all other banks. The results of t-tests of the differences across both
sets of subsamples are also reported. Panel A presents the full sample statistics. Panel B present results for subsamples based on
firm size (based on the median value of the market capitalization of the borrowers as defined in Section 2) and based on the size of
the lead arranger where the top five banks (in terms of market capitalization) are designated as large and the remaining 30 as
small.

Variable Variable description Number Mean Mean, yes
DUALMM

Mean, no
DUALMM

t-Test

Panel A
DUALMM Dual market maker

dummy
22,826 0.2244 1.0000 0.0000

LOANSPREAD Relative loan spread
(%)

22,826 1.2109 1.5472 1.1135 �13.0300⁄⁄⁄

LOANRETURN Loan return 22,826 �0.0001 0.0001 �0.0001 �1.4800
LOANINDEXRETURN Loan index return 22,698 �0.0002 �0.0003 �0.0001 3.6800⁄⁄⁄

LOANNBA Sum of loan bid and
ask quotations

22,826 8.0191 9.7439 7.5200 �25.3800⁄⁄⁄

LEADSHAREOFMARKET Lead arranger’s market
share (%)

19,618 17.1927 25.3504 14.3095 �50.6800⁄⁄⁄

EQUITYSPREAD Relative equity spread
(%)

22,826 1.1139 0.8240 1.1977 10.3100⁄⁄⁄

EQUITYRETURN Equity return 22,826 0.0027 0.0019 0.0029 0.6600
EQUITYINDEXRETURN Equity index return 22,826 �0.0024 �0.0047 �0.0017 6.1200⁄⁄⁄

EQUITYVOLATILITY Monthly equity
volatility

21,602 0.1599 0.1740 0.1556 �17.3000⁄⁄⁄

PROBDEFAULT Implied probability of
default

22,826 0.0367 0.0368 0.0367 �0.0600

DIFPROBDEFAULT Change in implied
probability of default

21,826 0.0004 0.0003 0.0004 0.4500

LAGDIFPROBDEFAULT Lagged change in
implied probability of
default

20,726 0.0004 0.0003 0.0004 0.7200

SECURED Collateralization
dummy

22,826 0.8408 0.8846 0.8282 �9.7500⁄⁄⁄

RATEAISD Basis point loan spread
at initiation

22,826 266.0756 269.8461 264.9845 �2.9000⁄⁄⁄

FACILITYSIZE Loan facility size
(Millions $)

22,826 479.3394 560.0019 455.9968 �11.3500⁄⁄⁄

NUMBSYN Number of syndicate
members at initiation

22,595 17.5789 19.5157 17.0110 �10.7900⁄⁄⁄

LEVERAGE Total debt/total assets 22,826 0.5277 0.5360 0.5253 �3.2100⁄⁄⁄

INCOMETOA Operating income
before depreciation/
total assets

21,645 0.1264 0.1409 0.1219 �15.1300⁄⁄⁄

EPS Earnings per share 22,771 0.2791 0.4159 0.2397 �1.7000⁄

TANGIBLE Gross property, plant
and equipment/total
assets

21,742 0.5002 0.4726 0.5085 6.7800⁄⁄⁄

MARKETVALUE Borrower market value
(Million $)

22,826 2704.18 3106.94 2587.64 �4.9500⁄⁄⁄

LEADMARKETVALUE Lead arranger market
value (Million $)

19,089 72,827.23 77,624.05 71,172.53 �7.9300⁄⁄⁄

Variable Mean, large
banks

Mean, small
banks

t-Test Mean, large
borrowers

Mean, small
borrowers

t-Test

Panel B
DUALMM 0.2903 0.2546 �2.5139⁄⁄ 0.3045 0.1444 �29.5319⁄⁄⁄

LOANSPREAD 1.6171 1.2102 �5.5542⁄⁄⁄ 0.9012 1.5206 22.4677⁄⁄⁄

(continued on next page)
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market makers. We hypothesize that the effect of the dual market maker on liquidity is stronger for
small firms than for large firms. Therefore, we not only include firm size as a control variable in our
analysis, but also perform our analysis separately for subsamples of large and small firms.

Table 2, Panel B also shows descriptive statistics for two subsamples based on the size of the lead
arranger, where the top five banks (in terms of market capitalization) are designated as ‘‘large’’ and the
remaining 30 banks in our sample are designated as ‘‘small’’ (market capitalization below $107 bil-
lion). We find that large banks are significantly more likely to be dual market makers than smaller
banks, significantly lowering both equity and loan spreads. To disentangle these bank and firm size
effects, we perform our analysis on both the full and bank/firm size subsamples.

3. Empirical methodology and results

3.1. Single equation estimation results

Table 3 presents the results of our single equation estimation analysis of the syndicated bank loan
market. Panel A contains the OLS regression results, using loan liquidity (LOANSPREAD) or equity
liquidity (EQUITYSPREAD) as the dependent variable. Panel B presents the probit regressions with
the dual market maker (DUALMM) as the dependent variable. Both sets contain Huber–White robust
standard errors that allow for within firm correlation (the latter are shown in parentheses). We pres-
ent results for the full sample, as well as for the firm size based subsample, large and small, based on
the median value of the market capitalization of the borrowers as defined in Section 2.2. As shown in
Table 3, Panel A, using the full sample, the coefficient of DUALMM is positive and statistically signif-
icant for loan market liquidity. This result seems to be consistent with the negative liquidity effect that
the presence of a super informed dual market maker increases the loan spreads. Subsample results
show that the effect is statistically significant (at the 5% level) for the small firm subsample only.

However, as suggested earlier, the OLS results could be misleading if the explanatory variable,
DUALMM, is endogenous. Rather than reflecting the negative liquidity hypothesis, the OLS results
may reflect the information asymmetries in the loan market. That is, if loan spreads are wider when
information asymmetries are large, the lead arranger has a valuable information advantage based on
access to private information obtained in the course of the banking relationship. This information

Table 2 (continued)

Variable Mean, large
banks

Mean, small
banks

t-Test Mean, large
borrowers

Mean, small
borrowers

t-Test

LOANRETURN �0.0020 0.0000 5.9452⁄⁄⁄ 0.0002 �0.0003 �3.7261⁄⁄⁄

LOANINDEXRETURN �0.0003 �0.0001 1.3491 �0.0001 �0.0003 �5.1189⁄⁄⁄

LOANNBA 7.3894 8.3999 5.2594⁄⁄⁄ 9.1163 6.9219 �30.1852⁄⁄⁄

LEADSHAREOFMARKET 16.8829 18.2401 2.9624⁄⁄⁄ 17.5642 16.7986 �3.7610⁄⁄⁄

EQUITYSPREAD 1.6763 0.9448 �11.7486⁄⁄⁄ 0.3957 1.8321 49.9070⁄⁄⁄

EQUITYRETURN �0.0061 0.0038 3.1494⁄⁄⁄ 0.0062 �0.0008 �5.3713⁄⁄⁄

EQUITYINDEXRETURN �0.0003 �0.0025 �2.2004⁄⁄ �0.0029 �0.0019 2.4655⁄⁄

EQUITYVOLATILITY 0.1797 0.1575 �10.2424⁄⁄⁄ 0.1488 0.1713 25.0302⁄⁄⁄

PROBDEFAULT 0.0547 0.0332 �7.1875⁄⁄⁄ 0.0164 0.0570 32.3285⁄⁄⁄

DIFPROBDEFAULT 0.0020 0.0002 �4.5139⁄⁄⁄ �0.0001 0.0009 6.0655⁄⁄⁄

LAGDIFPROBDEFAULT 0.0021 0.0003 �4.3590⁄⁄⁄ �0.0001 0.0010 6.6026⁄⁄⁄

SECURED 0.7508 0.8771 11.6133⁄⁄⁄ 0.7958 0.8858 18.7228⁄⁄⁄

RATEAISD 268.2558 269.9621 0.5141 235.88 296.27 44.9578⁄⁄⁄

FACILITYSIZE 643.0390 477.5741 �9.9203⁄⁄⁄ 663.50 295.18 �50.6764⁄⁄⁄

NUMBSYN 18.3764 18.1807 �0.3958 18.8058 16.3768 �12.5098⁄⁄⁄

LEVERAGE 0.4826 0.5216 5.9565⁄⁄⁄ 0.4803 0.5750 34.6183⁄⁄⁄

INCOMETOA 0.0799 0.1264 22.0016⁄⁄⁄ 0.1300 0.1226 �6.8801⁄⁄⁄

EPS �1.6249 0.3727 8.6574⁄⁄⁄ 0.7323 �0.1745 �10.4923⁄⁄⁄

TANGIBLE 0.3570 0.5126 15.4789⁄⁄⁄ 0.4943 0.5063 2.6833⁄⁄⁄

MARKETVALUE 1496.08 2393.99 6.9148⁄⁄⁄ 4888.22 520.15 �52.8474⁄⁄⁄

LEADMARKETVALUE 237,068.36 63,757.20 �175.1140⁄⁄⁄ 70,867.82 74,922.80 5.6993⁄⁄⁄
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Table 3
Single regressions of loan (equity) market liquidity and dual market maker decision. In Panel A, we perform OLS regression of
LOANSPREAD or EQUITYSPREAD on DUALMM. In Panel B, we perform Probit regression of DUALMM on LOANSPREAD or
EQUITYSPREAD.The large and small firm subsamples are, based on the median value of the market capitalization of the borrowing
firms as defined in Section 2.2. DUALMM is the dual market maker dummy. LOANSPREAD (EQUITYSPREAD) is the relative loan
(equity) spread. EQUITYRETURN is the equity return. EQUITYINDEXRETURN is the equity index return. LOANRETURN is the loan
return. LOANINDEXRETURN is the loan index return. PROBDEFAULT is the implied probability of default. DIFPROBDEFAULT is the
change in implied probability of default. LAGDIFPROBDEFAULT is the lagged change in implied probability of default. SECURED is
the collateralization dummy. ln(FACILITYSIZE) is the logarithmic value of the loan facility size. ln(NUMBSYN) is the logarithmic
value of the number of syndicate members at initiation. LEVERAGE is the ratio of total debt to total assets. EPS is the earnings per
share. TANGIBLE is the ratio of gross property, plant and equipment to total assets. ln(MARKETVALUE) is the logarithmic value of
the market value. The standard errors are shown in the parenthesis.

LOANSPREAD EQUITYSPREAD

Full sample Small firm Large firm Full sample Small firm Large firm

Panel A: OLS estimation of the loan and equity spread equation
DUALMM 0.339** 0.862** 0.054 0.052 �0.481** 0.044

(0.153) (0.411) (0.047) (0.095) (0.193) (0.032)
LOANRETURN �13.962*** �17.460*** 0.306 �3.949*** �3.210* 0.232

(3.580) (4.137) (3.467) (1.446) (1.650) (0.540)
EQUITYRETURN 0.266** 0.225* 0.502*** �0.529** �0.504 0.013

(0.116) (0.134) (0.138) (0.250) (0.329) (0.048)
RATEAISD �0.001** �0.001** �0.001** �0.001 �0.001 0.000

(0.000) (0.001) (0.000) (0.001) (0.002) (0.000)
SECURED �0.338*** �0.294 �0.113 �0.517* �0.668 �0.142**

(0.117) (0.202) (0.090) (0.305) (0.524) (0.057)
ln(FACILITYSIZE) 0.090 0.084 0.003 0.066 �0.269 0.004

(0.066) (0.109) (0.033) (0.078) (0.169) (0.020)
ln(NUMBSYN) 0.047 0.063 0.062** �0.081 0.141 �0.025

(0.046) (0.079) (0.031) (0.060) (0.092) (0.016)
EQUITYINDEXRETURN 0.097 0.177 �0.203 0.537 0.164 0.120

(0.176) (0.321) (0.184) (0.452) (0.792) (0.195)
LOANINDEXRETURN �7.007** �10.215** �0.796 �23.238*** �31.368*** �13.828***

(2.959) (4.761) (2.161) (4.214) (7.897) (1.576)
PROBDEFAULT 4.381*** 3.259*** 5.382*** 6.036*** 4.588** 0.595***

(0.870) (0.894) (0.900) (1.789) (2.056) (0.156)
DIFPROBDEFAULT 1.397 0.280 5.550** 1.494 0.595 0.841*

(1.522) (1.612) (2.660) (2.440) (2.922) (0.453)
LAGDIFPROBDEFAULT 3.145** 2.252 6.270*** �0.326 �2.699 2.382***

(1.295) (1.480) (2.070) (2.529) (2.822) (0.541)
EQUITYVOLATILITY 2.239*** 2.284** 1.332** 1.722 1.721 1.138***

(0.684) (0.974) (0.573) (1.268) (1.994) (0.231)
LEVERAGE �0.421 �0.728 �0.305* 0.870** 0.478 0.168

(0.401) (0.538) (0.176) (0.365) (0.556) (0.111)
EPS 0.001 0.016 0.000 �0.001 �0.056* �0.000

(0.002) (0.024) (0.001) (0.002) (0.030) (0.000)
ln(MARKETVALUE) �0.312*** �0.542*** �0.030 �0.692*** �1.408*** �0.068***

(0.061) (0.108) (0.037) (0.112) (0.163) (0.019)
TANGIBLE 0.054 �0.003 0.145 1.050*** 1.665*** 0.040

(0.132) (0.214) (0.089) (0.291) (0.516) (0.049)
INDUSTRY YES YES YES YES YES YES
CONSTANT YES YES YES YES YES YES

Adj. R2 0.371 0.398 0.373 0.419 0.469 0.120
N 17664 8792 8872 17664 8792 8872

SPREAD = LOANSPREAD SPREAD = EQUITYSPREAD

Full sample Small firm Large firm Full sample Small firm Large firm

Panel B: Probit estimation of the dual market maker equation
SPREAD 0.173*** 0.215*** 0.119 0.006 �0.061 0.065

(0.036) (0.046) (0.150) (0.026) (0.044) (0.081)
LOANRETURN 0.034*** 0.065*** 0.019*** 0.036*** 0.068*** 0.019***

(continued on next page)
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advantage could make it more profitable for the lead arranger to make equity markets. Thus, the wide
loan spread could increase the incidence of dual market makers attracted by profit opportunities,
rather than result from the presence of super informed market makers that reduce loan market liquid-
ity. The OLS results do not determine whether the causality is from dual market maker to spreads, or
the reverse. Since the two effects both lead to positive relation between LOANSPREAD and DUALMM,
they enhance each other if both are present. As a result, the total effect measured in the OLS estimates
can be inflated relative to the true effect of DUALMM on LOANSPREAD. Similar arguments can be ap-
plied when interpreting the single regression results of dual market maker presence shown in Table 3
Panel B: the positive and significant coefficient on loan liquidity does not address the question of
causality.

Subsample analysis presented in Panel A of Table 3 indicates that the presence of a dual market
maker is statistically significantly related to a reduction of equity spreads for the small firm subsam-
ple, but not for the full sample or the large firm subsample. The insignificant OLS results presented in
Table 3 can be misleading since the explanatory variable, DUALMM, is endogenous. One possibility is
that while the participation of dual market makers improves the liquidity and reduces the spread in
the equity market, the decision of lead arrangers to participate in the equity market increases with the

Table 3 (continued)

SPREAD = LOANSPREAD SPREAD = EQUITYSPREAD

Full sample Small firm Large firm Full sample Small firm Large firm

(0.005) (0.010) (0.007) (0.005) (0.010) (0.007)
EQUITYRETURN 3.611** �4.864* 6.180*** 3.797** �4.796* 6.206***

(1.539) (2.654) (1.876) (1.505) (2.497) (1.878)
RATEAISD 0.003** 0.002 0.003 0.002** 0.001 0.003

(0.001) (0.001) (0.002) (0.001) (0.001) (0.002)
SECURED 0.350 �0.272 0.337 0.335 �0.206 0.336

(0.252) (0.295) (0.387) (0.248) (0.275) (0.390)
ln(FACILITYSIZE) 0.043 �0.136 0.094 0.036 �0.134 0.089

(0.127) (0.154) (0.161) (0.126) (0.156) (0.160)
ln(NUMBSYN) 0.029 0.008 0.131 0.024 0.023 0.141

(0.086) (0.122) (0.141) (0.087) (0.118) (0.140)
EQUITYINDEXRETURN �17.455*** �31.744*** �15.321*** �18.277*** �34.067*** �14.746***

(4.419) (7.953) (5.912) (4.294) (7.294) (5.414)
LOANINDEXRETURN �3.521*** �4.243*** �3.178*** �3.428*** �3.998*** �3.164***

(0.298) (0.478) (0.392) (0.287) (0.466) (0.394)
PROBDEFAULT 0.061 �0.905 �0.866 0.776 �0.228 �0.242

(0.970) (1.039) (2.233) (1.007) (1.075) (1.918)
DIFPROBDEFAULT 0.528 1.052 6.738** 0.736 1.775 6.694**

(1.540) (1.733) (3.390) (1.654) (1.920) (3.334)
LAGDIFPROBDEFAULT 2.113 1.758 9.185** 3.001** 2.885 9.265**

(1.545) (1.837) (4.286) (1.510) (1.875) (4.158)
EQUITYVOLATILITY 5.340*** 8.211*** 3.764** 5.644*** 8.512*** 3.808**

(1.164) (1.714) (1.753) (1.154) (1.695) (1.736)
LEVERAGE �0.359 �0.370 �0.696 �0.414 �0.372 �0.779

(0.351) (0.547) (0.885) (0.349) (0.498) (0.881)
EPS 0.021 0.152*** �0.104** 0.015 0.145*** �0.107**

(0.020) (0.054) (0.044) (0.020) (0.050) (0.044)
ln(MARKETVALUE) 0.490*** 0.151 0.457** 0.441*** �0.033 0.454**

(0.099) (0.120) (0.189) (0.099) (0.134) (0.188)
TANGIBLE �0.032 0.913*** �0.701 �0.072 0.777** �0.691

(0.284) (0.344) (0.449) (0.284) (0.324) (0.453)
INDUSTRY YES YES YES YES YES YES
CONSTANT YES YES YES YES YES YES

Adj. R2 0.270 0.444 0.223 0.258 0.415 0.222
N 15161 6923 7951 15161 6923 7951

* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
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spreads, and therefore profit opportunities, in the equity market. These two opposing effects can
weaken each other, resulting in insignificant net effects that understate the true relationship between
EQUITYSPREAD and DUALMM. In this case, the OLS estimates of the net effect could understate the
true effect of DUALMM on EQUITYSPREAD.

We formally test for endogeneity in our OLS estimation of the DUALMM variable on spreads using
the Durbin–Wu–Hausman (DWH) test (see Davidson and MacKinnon, 1993; Durbin, 1954; Hausman,
1978; Wu, 1973). The null hypothesis of this test is that, if the endogenous regressor’s effects on the
estimates are not meaningful, an OLS estimator should yield results consistent with a two-stage least
squares estimator. A rejection of the null indicates an endogeneity problem and suggests that instru-
mental variables techniques are required.

To implement the test, we first regress DUALMM on all exogenous variables and obtain the regres-
sion residual (denoted RESIDUAL DUALMM). We then perform an augmented regression of loan or
equity spreads on the explanatory variables including DUALMM, as well as RESIDUAL DUALMM.
We perform this augmented regression twice, once with loan spreads as the dependent variable
and then with equity spreads as the dependent variable. We perform an F-test on the null hypothesis
that the coefficient associated with the RESIDUAL DUALMM variable is zero. The results of the F-test
for both loan and equity spreads are shown in Table 4. The F-tests reject the null hypothesis of no end-
ogeneity for the full sample, as well as for both firm size subsamples, indicating that the OLS analysis
of spreads shown in Table 3 is not consistent and affirming the need to control for the endogenous
DUALMM decision.

3.2. Simultaneous equation system methodology

To formally account for the endogeneity between the liquidity of the equity and loan markets, and
the decision of dual market makers to participate in both equity and loan markets, we utilize a two-
stage probit least squares estimation method corresponding to Maddala (1983) that permits simulta-
neous multivariate estimation when one of the endogenous variables is continuous and the other
endogenous variable is discrete. The structural equation system we estimate is:

SPREADt ¼ c1DUALMMt þ b01X1 þ e1 ð1Þ

Table 4
Durbin–Wu–Hausman test for endogeneity. The table reports the F-test result of an augmented regression of loan and equity
spreads on RESIDUAL DUALMM, in addition to the other exogenous explanatory variables. The null hypothesis of the F-test is that
the RESIDUAL DUALMM variable is insignificant. The large and small firm subsamples are based on the median value of the market
capitalization of the borrowers as defined in Section 2.2. RESIDUAL DUALMM is the residual from a first stage regression of
DUALMM on all exogenous variables (EQUITYRETURN, LOANRETURN, LOANINDEXRETURN, EQUITYINDEXRETURN, LEADSHA-
REOFMARKET, INCOMETOA, RATEAISD, SECURED, ln(FACILITYSIZE), ln(NUMBSYN), EQUITYINDEXRETURN, LOANINDEXRETURN,
PROBDEFAULT, DIFPROBDEFAULT, LAGDIFPROBDEFAULT, EQUITYVOLATILITY, LEVERAGE, EPS, ln(MARKETVALUE), TANGIBLE,
INDUSTRY). DUALMM is the dual market maker dummy. LOANSPREAD is the relative loan spread. LOANRETURN is the loan return.
LOANINDEXRETURN is the loan index return. LOANNBA is the sum of loan bid and ask quotations. LEADSHAREOFMARKET is the
lead arranger’s share of the syndicated loan market. EQUITYSPREAD is the relative equity spread. EQUITYRETURN is the equity
return. EQUITYINDEXRETURN is the equity index return. EQUITYVOLATILITY is the monthly equity volatility. PROBDEFAULT is the
implied probability of default. DIFPROBDEFAULT is the change in implied probability of default. LAGDIFPROBDEFAULT is the lagged
change in implied probability of default. SECURED is the collateralization dummy. RATEAISD is the basis point loan spread at
initiation. ln(FACILITYSIZE) is the logarithmic value of the loan facility size. ln(NUMBSYN) is the logarithmic value of the number of
syndicate members at initiation. LEVERAGE is the ratio of total debt to total assets. INCOMETOA is the ratio of operating income
before depreciation to total assets. EPS is the earnings per share. TANGIBLE is the ratio of gross property, plant and equipment to
total assets. ln(MARKETVALUE) is the logarithmic value of the market value.

LOANSPREAD EQUITYSPREAD

F-test: residual DUALMM = 0 P-value F-test: residual DUALMM = 0 P-value

Full sample 33.47 (0.000) 21.71 (0.000)
Small firm subsample 23.69 (0.000) 6.02 (0.014)
Large firm subsample 3.02 (0.082) 6.53 (0.011)

The standard errors are shown in the parenthesis and the significance levels are indicated by ⁄, ⁄⁄ and ⁄⁄⁄ that represent 10%,
5% and 1% level, respectively.
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and

DUALMMt ¼ c2SPREADt þ b02X2 þ e2; ð2Þ

where SPREAD is either LOANSPREAD or EQUITYSPREAD, and X1 and X2 are vectors of other indepen-
dent variables, including the instruments and the control variables. The two-stage procedure first esti-
mates a reduced form model and expresses the endogenous SPREAD and DUALMM variables as a
function of the exogenous variables. In the second stage, the predicted values of the SPREAD and
DUALMM variables are then replaced on the right hand side of Eqs. (1) and (2). The Appendix contains
a description of the econometrics of the two-stage procedure, as well as a list of variables contained in
X1 and X2.

3.2.1. The economics behind the instrumental variables
3.2.1.1. Loan market instruments. The instrumental variables used to identify loan or equity spreads
must vary with the spreads due to exogenous factors not directly related to the presence of a dual
market maker. The instruments we use to identify loan market liquidity are EQUITYRETURN and
LOANRETURN. For example, Chordia et al. (2002) show that down (up) markets are followed by low
(high) liquidity and higher (lower) spreads. Chordia et al. (2005) find that liquidity is lower in down
markets for both stock and bond markets. Brunnermeier and Pedersen (2009) explain theoretically
that market-making firms’ capital constraints are more likely to be hit in down markets and this
can lead to liquidity deterioration when markets decline. Since equity market returns and loan market
returns per se are unlikely to have a direct impact on the likelihood of being a dual market maker, we
utilize them as instrumental variables for both loan and equity market equations.

Similarly, we select the instruments used to identify the lead arranger’s decision to become an
equity market maker as variables that are related to the information characteristics of the syndicated
bank loan market, but not directly related to loan spreads. As a measure of the reputation and pres-
ence in the syndicated bank loan market of the lead arranger, we utilize the variable LEADSHAREOF-
MARKET, which is the lead arranger’s share of the syndicated loan market. This variable directly
measures the ability of the lead arranger to extract informational rents from its role as dual market
maker as a function of its long term presence in the loan market. Since LEADSHAREOFMARKET reflects
the market power of the lead arranger, we expect that the higher the LEADSHAREOFMARKET, the more
likely the lead arranger is also an equity market maker so that information collected from the equity
market is more beneficial for its loan market activities. The variable is obtained from LPC historical
league tables and is rather stable over time. Therefore, it is unlikely to be directly related to loan
spreads that fluctuate over time. Econometric tests of the instrumental variables, discussed in Section
3.2.2, confirm this choice.

Our next instrumental variable, INCOMETOA, is related to the informational advantage of the lead
arranger. INCOMETOA is a measure of the operating profitability of the borrowing firm. Firms with
higher operating profitability tend to generate higher amounts of income for a given asset base, ceteris
paribus. That is, these firms generate more of their income from real growth options, which have con-
vex cash flows. These growth options are more valuable in equity markets than in debt markets since
in good outcome states, debt holders receive fixed payments whereas equity holders share in the
firm’s upside gain potential. It is this indirect interaction between the real option value of growth
firms together with the information opacity of these intangible firms (net of the direct impact of intan-
gibles, which is controlled for separately) that provides lead arrangers with the opportunity to utilize
their informational advantage by becoming dual market makers. Moreover, firms with more physical
assets tend to engage in regular refinancing through bank loans and leases. In contrast, firms with sub-
stantial real option growth borrow more intermittently, and therefore, when loans are granted the
marginal value of bank-produced private, fundamental firm information is quite high, further encour-
aging dual market making. Thus, INCOMETOA is expected to be positively related to the likelihood that
the lead arranger will be an equity market maker, but not directly related to equity or loan spreads.

3.2.1.2. Equity market instruments. For the simultaneous equation involving EQUITYSPREAD and DUAL-
MM, we use the same instruments, EQUITYRETURN and LOANRETURN, to identify equity market
liquidity as those used to identify loan market liquidity. The instruments used to identify the likeli-
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hood of being a dual market maker are INCOMETOA and RATEAISD. For reasons explained previously,
we expect INCOMETOA to affect the DUALMM decisions, but not influence the equity market liquidity
measures. The other instrument, RATEAISD, is a measure of the borrower’s credit risk exposure and is
expected to be positively related to the DUALMM variable.11 The lead arranger generates private infor-
mation about the borrower’s creditworthiness, which can be reused when the lead arranger chooses to
act as an equity market maker. This information is more useful, the greater the risk of insolvency and the
higher the RATEAISD. However, the credit spread would not directly impact equity spreads, which are
determined by the structure and the interaction of informed traders, noise traders and market makers
in the equity market. The variable LEADSHAREOFMARKET is not used as an instrument for DUALMM
in the simultaneous equation estimation of EQUITYSPREAD and DUALMM because it failed the instru-
ment tests, although results are robust to its inclusion.

3.2.2. Econometric tests of instrumental variables
For an instrument to be valid, it must satisfy two conditions: (1) relevance (i.e., directly correlated

with the endogenous independent variable), and (2) exogeneity with respect to the structural equa-
tion (i.e., uncorrelated with the dependent variable once the endogenous independent variable and
other covariates have been controlled for). In this subsection, we perform formal statistical tests based
on a two-stage least squares regression of liquidity variables on the instrumented DUALMM
variable.12

As suggested by Gujarati (2003) and Davidson and MacKinnon (2004), a Sargan–Hansen test can be
used to test whether the instruments are exogenous to the structural equations. For the two-stage
least squares estimator, the test statistic is the Sargan’s statistic. To implement this test, we first ex-
tract the residuals from the instrumental variable regression of the original models. These extracted
residuals are then regressed on a set of variables including a constant, the instruments, and all the con-
trol variables in the regression. The uncentered R2 associated with this estimation is then extracted,
and the Sargan statistic is estimated as the number of observations multiplied by R2, which follows
a chi-square distribution. The null hypothesis is that the Sargan’s statistic is not statistically different
from zero. The intuition is that when the instrumental variables are orthogonal to the residuals, the
regression R2 will be low. Failure to reject the null suggests that the instruments are orthogonal to
the residuals and, therefore, the overidentifying restrictions are valid. Our estimation of the Sargan’s
statistic in Table 5 fails to reject the null, suggesting that our instruments are exogenous to the struc-
tural equations.

Next, we check whether the excluded instruments are relevant (i.e., correlated with the endoge-
nous regressor) using the underidentification test – the Anderson (1951) canonical correlations test
(see Hall et al. (1996)). The null hypothesis is that the equation is underidentified. A rejection of
the null suggests that the model is identified and the instruments are relevant. Table 5 shows that
the Anderson canonical correlation LR statistics are all significantly different from zero (at the 1% con-
fidence level or better), indicating that our instruments are relevant.

Following Puri and Rocholl (2008), we implement the tests suggested by Bound et al. (1995) and
Staiger and Stock (1997). To do so, we implement an F-test of the joint significance of the excluded
instruments in the first stage regression. Bound et al. (1995) and Staiger and Stock (1997) propose
a rule of thumb that the instruments are weak if the F-statistic is less than 10. Our estimates of the
Bound et al. (1995) F-statistic presented in Table 5 are well above 10, suggesting that our instruments
are not weak.

Stock and Yogo (2005) improve the Bound et al. (1995) and Staiger and Stock (1997) rule of thumb
by formally developing the F-statistic and the corresponding critical values that are determined by the
instrumental variable estimator, the number of instruments and endogenous variables used and the
amount of bias to be tolerated (see Andrews and Stock (2006)). The Stock and Yogo (2005) statistic

11 We could not use RATEAISD as an instrument for loan spreads because of the direct relationship between creditworthiness and
loan spreads.

12 As argued by Angrist and Kruger (2001), the two state least squares regression method is robust and generates consistent
estimates even with a dummy endogenous variable. See also Angrist and Imbens (1995), Card (1995), Heckman and Vytlacil
(1998). We are not aware of any similar statistics for testing instruments that explicitly account for a dummy endogenous variable.
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is the F-statistic form of the Cragg and Donald (1993) statistic. If this statistic is above the correspond-
ing critical values, then the null hypothesis of the presence of a weak instruments problem is rejected.
Table 5 shows that the Cragg–Donald F-statistics are well above the Stock and Yogo (2005) critical va-
lue, strongly rejecting the weak instruments hypothesis. Overall, the results in Table 5 suggest that our
instruments are exogenous to the structural equation and are strongly relevant to the underlying var-
iable. Thus, we conclude that our instruments are valid, and the system is well-identified.

3.3. Simultaneous equation system results

3.3.1. Loan market liquidity effects
The first three columns of Table 6, Panel A present the effect of a dual market maker on loan market

liquidity as estimated from Eq. (1). The full sample results show that the joint participation of lead
arrangers in both the loan and the equity market significantly increases the loan spread (LOAN-
SPREAD). The statistically significant (at the 1% level) coefficient on DUALMM takes a value of
0.253, suggesting that having a dual market maker in both the equity and loan market increases
the loan spreads by 25.3 basis points. This effect is economically significant compared to the average
loan spread of 121 basis points (see Table 2, Panel A), representing an increase of 21%. This finding is
consistent with a negative liquidity effect, suggesting that by participating in the equity market the
lead arranger learns valuable information from equity market order flows that gives it monopoly
power in the loan market, which in turn increases the overall loan spread. To see how our results
can be affected by borrower size, we separated our sample into two subsamples, large and small,
based on the median value of the market capitalization of the borrowers. The results show that the
effect of dual market makers’ presence is statistically significant (at the 1% level) for the small firm
subsample only. Consistent with our hypothesis, these results suggest that dual market makers play
a bigger role in the liquidity of loan markets of smaller companies that are relatively opaque.

Several other variables also contribute to loan market liquidity. The full sample results show that
loan spreads decrease significantly with increases in the loan prices (LOANRETURN), and increase
when the default probability (PROBDEFAULT and LAGDIFPROBDEFAULT) is high. Loan spreads are low-
er for firms with more earnings per share (EPS), firms with more leverage (LEVERAGE), and secured
loans (SECURED). The firm’s equity return volatility (EQUITYVOLATILITY) is positively related to the
loan spread. The loan market is more liquid (loan spreads are narrower) for a company with a more
transparent information environment; i.e., loan spreads tend to be smaller for larger firms (ln(MAR-
KETVALUE)). Loan spreads also increase with facility size (ln(FACILITYSIZE)) and the number of syndi-
cate participants (ln(NUMBSYN)), indicating that our sample of larger deals may more likely include
risky, leveraged loans with wider spreads. The adjusted R2 values show that our specifications are able
to explain 36.8% of the variation in the loan spreads. The control variable results are consistent across

Table 5
Tests for the instruments. The statistical tests are performed using a two-stage least squares regression of liquidity variables
(EQUITYSPREAD and LOANSPREAD) on the instrumented DUALMM variables. The Sargan test checks for the validity of
instruments. The Anderson underidentifcation test, the Bound et al. (1995) F-statistic, and the Cragg–Donald statistic investigate
whether our system of equations are underidentified and whether our instruments are weak in model identification. The test
statistic and the P-values are reported for the Sargan statistic and the Anderson underidentification tests. For the Cragg–Donald
statistic, we report critical values based on TSLS size at the 5% significance level of a Wald test for the desired maximal size of 10, as
presented in Stock and Yogo (2005).

LOANSPREAD EQUITYSPREAD

Sargan statistic 1.720 1.561
P-value 0.1897 0.2115
Anderson canonical correlation LR statistic 1858.792 541.362
Chi-sq(2) P-value 0.00 0.00
Bound et al. (1995) F-statistic 1054.946 278.837
‘‘Rule of thumb’’ critical value 10 10
Cragg–Donald Wald F-statistic 1054.946 278.837
Stock Yogo critical values, maximal size of 10, of a 5% Wald test 19.93 19.93
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Table 6
Joint multivariate estimation of loan and equity spreads and dual market maker decision. We utilize a two-stage probit least
squares estimation method corresponding to Maddala (1983) to simultaneously estimate LOANSPREAD (EQUITYSPREAD) and
DUALMM. Panel A presents the result of the SPREAD equation. Panel B presents the result of the DUALMM equation. DUALMM is
the dual market maker dummy. The large and small firm subsamples are based on the median value of the market capitalization
of the borrowers as defined in Section 2.2. LOANSPREAD (EQUITYSPREAD) is the relative loan spread. LOANRETURN is the loan
return. LOANINDEXRETURN is the loan index return. LOANNBA is the sum of loan bid and ask quotations. LEADSHAREOFMARKET
is the lead arranger’s share of the syndicated loan market. EQUITYSPREAD is the relative equity spread. EQUITYRETURN is the
equity return. EQUITYINDEXRETURN is the equity index return. EQUITYVOLATILITY is the monthly equity volatility. PROBDE-
FAULT is the implied probability of default. DIFPROBDEFAULT is the change in implied probability of default. LAGDIFPROBDE-
FAULT is the lagged change in implied probability of default. SECURED is the collateralization dummy. RATEAISD is the basis point
loan spread at initiation. ln(FACILITYSIZE) is the logarithmic value of the loan facility size. ln(NUMBSYN) is the logarithmic value
of the number of syndicate members at initiation. LEVERAGE is the ratio of total debt to total assets. INCOMETOA is the ratio of
operating income before depreciation to total assets. EPS is the earnings per share. TANGIBLE is the ratio of gross property, plant
and equipment to total assets. ln(MARKETVALUE) is the logarithmic value of the market value. The standard errors are shown in
the parenthesis.

LOANSPREAD EQUITYSPREAD

Full
sample

Small
firm

Large
firm

Full
sample

Small
firm

Large
firm

Panel A: Estimation of the loan and equity spread equation
DUALMM 0.253*** 0.267*** 0.020 �0.395*** �0.548*** �0.023

(0.016) (0.017) (0.013) (0.050) (0.086) (0.018)
LOANRETURN �13.206*** �15.282*** �3.114*** �4.132*** �3.570* 0.083

(0.935) (1.262) (0.948) (1.480) (2.112) (0.865)
EQUITYRETURN 0.319*** 0.332** 0.385*** �0.543*** �0.350 �0.010

(0.097) (0.151) (0.067) (0.151) (0.241) (0.064)
RATEAISD �0.002*** �0.003*** �0.001***

0.000 (0.000) (0.000)
SECURED �0.228*** 0.081 �0.029 �0.358*** �0.694*** �0.088***

(0.030) (0.059) (0.018) (0.049) (0.087) (0.020)
ln(FACILITYSIZE) 0.099*** 0.150*** 0.002 0.120*** �0.196*** 0.003

(0.013) (0.027) (0.007) (0.021) (0.044) (0.007)
ln(NUMBSYN) 0.018* 0.012 0.059*** �0.019 0.341*** �0.020***

(0.010) (0.018) (0.007) (0.018) (0.039) (0.007)
LOANINDEXRETURN �1.941 �4.646 �0.001 �30.565*** �41.180*** �14.355***

(2.832) (5.192) (1.612) (4.610) (8.596) (1.588)
EQUITYINDEXRETURN 0.650** 0.511 �0.040 �0.721 �1.284 0.030

(0.299) (0.527) (0.177) (0.496) (0.884) (0.176)
PROBDEFAULT 4.113*** 3.520*** 4.785*** 6.086*** 3.656*** 0.577***

(0.128) (0.177) (0.140) (0.193) (0.274) (0.119)
DIFPROBDEFAULT �0.299 �0.836 2.977*** 1.800 0.157 0.909

(0.806) (1.059) (1.005) (1.251) (1.737) (0.850)
LAGDIFPROBDEFAULT 2.152*** 2.050* 3.544*** 1.105 �2.220 2.757***

(0.804) (1.048) (1.049) (1.254) (1.701) (0.937)
EQUITYVOLATILITY 1.317*** 0.717** 1.144*** 3.262*** 3.195*** 1.460***

(0.188) (0.303) (0.135) (0.356) (0.590) (0.140)
LEVERAGE �0.464*** �0.816*** �0.201*** 1.066*** 0.703*** 0.228***

(0.052) (0.080) (0.047) (0.085) (0.143) (0.046)
EPS �0.005* 0.001 0.000 0.004 �0.017 �0.001

(0.003) (0.007) (0.001) (0.005) (0.013) (0.001)
ln(MARKETVALUE) �0.448*** �0.616*** �0.041*** �0.550*** �1.507*** �0.043***

(0.012) (0.023) (0.011) (0.024) (0.035) (0.011)
TANGIBLE 0.025 �0.025 0.095*** 0.983*** 1.526*** 0.011

(0.034) (0.058) (0.022) (0.055) (0.086) (0.023)
INDUSTRY YES YES YES YES YES YES
CONSTANT YES YES YES YES YES YES

Adj. R2 0.368 0.348 0.317 0.422 0.456 0.123
N 15,404 7357 8047 17,578 8792 8786

(continued on next page)
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each size subsample, with the exception of the facility size variable (significantly positive for the small
firm subsample only) and the number of syndicate members (significantly positive for the large firm
subsample only). These subsample results reinforce the information producing role of dual market
makers for small borrowing firms. Loan spreads tend to be larger, the larger the facility size for these
informationally opaque firms because of the loan’s increased risk. Further, as shown in Panel B of Table
2, syndicates for the small firm subsample are significantly smaller then for the large firm subsample,
so as to incentivize the lead arranger (holding a larger stake in the loan) to actively monitor the small
firm borrower. Thus, there are limits to the potential size of the syndicate for small firms since larger
syndicates may be associated with increasingly risky loans that have lower returns, thereby reducing
the statistical significance of the NUMBSYN coefficient for the small firm subsample.

The first three columns of Panel B of Table 6 describe the determinants of the dual market maker
decision from the loan market perspective. The probability of the existence of a dual market maker is
higher the more profitable the equity trading opportunities using the lead arranger’s information

Table 6 (continued)

SPREAD = LOANSPREAD SPREAD = EQUITYSPREAD

Full sample Small firm Large firm Full sample Small firm Large firm

Panel B: Estimation of the dual market maker equation
SPREAD 0.007 �0.116 0.159 0.101 �0.380 �21.872

(0.108) (0.118) (0.499) (0.181) (0.245) (69.586)
LEADSHAREOFMARKET 0.039*** 0.072*** 0.022***

(0.001) (0.003) (0.002)
INCOMETOA 4.420*** 3.166*** 4.380*** 4.387*** 4.360*** 1.057

(0.258) (0.794) (0.262) (0.349) (0.800) (10.106)
RATEAISD 0.002*** 0.003*** 0.002*** 0.001*** 0.002*** 0.005

(0.000) (0.000) (0.001) (0.000) (0.000) (0.013)
SECURED 0.334*** �0.137 0.410*** 0.401*** �0.185 �2.145

(0.046) (0.088) (0.055) (0.095) (0.183) (8.638)
ln(FACILITYSIZE) 0.095*** 0.051 0.132*** 0.129*** 0.003 0.185

(0.023) (0.046) (0.023) (0.021) (0.068) (0.299)
ln(NUMBSYN) 0.003 �0.016 0.042 0.168*** 0.358*** �0.343

(0.016) (0.028) (0.036) (0.020) (0.049) (1.443)
LOANINDEXRETURN �18.831*** �27.561*** �16.177*** �13.583** �33.873*** �319.784

(4.132) (7.571) (5.076) (5.955) (9.916) (982.078)
EQUITYINDEXRETURN �3.487*** �3.690*** �3.269*** �3.008*** �2.618*** �1.051

(0.407) (0.728) (0.529) (0.373) (0.631) (7.162)
PROBDEFAULT 0.425 �0.471 �1.742 �0.299 1.218 10.087

(0.494) (0.479) (2.402) (1.086) (0.959) (39.216)
DIFPROBDEFAULT 1.925 0.341 12.311*** 0.831 �0.551 30.423

(1.179) (1.413) (3.212) (1.139) (1.309) (66.095)
LAGDIFPROBDEFAULT 4.269*** 2.252 15.840*** 3.671*** �0.312 71.192

(1.299) (1.473) (3.823) (0.999) (1.323) (181.441)
EQUITYVOLATILITY 5.206*** 9.074*** 4.147*** 5.048*** 5.236*** 33.059

(0.387) (0.590) (0.720) (0.316) (0.356) (90.437)
LEVERAGE �0.336*** �0.439** �0.584*** 0.152 0.631*** 4.500

(0.101) (0.181) (0.188) (0.189) (0.151) (14.170)
EPS 0.016*** 0.086*** �0.025*** �0.009* �0.001 �0.042

(0.004) (0.012) (0.007) (0.005) (0.012) (0.032)
ln(MARKETVALUE) 0.415*** 0.025 0.425*** 0.422*** �0.484 �0.771

(0.041) (0.074) (0.034) (0.127) (0.387) (3.515)
TANGIBLE �0.289*** 0.361*** �0.821*** �0.706*** 0.594 �0.173

(0.051) (0.089) (0.082) (0.222) (0.374) (3.095)
INDUSTRY YES YES YES YES YES YES
CONSTANT YES YES YES YES YES YES

Chi2 4721.541 2761.284 2166.048 3273.334 956.441 1981.341
N 15,404 7357 8047 17,578 8792 8786

* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
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advantage; i.e., the higher the stock return volatility (EQUITYVOLATILITY) and the larger the equity
size (ln(MARKETVALUE)). The riskier the stock, the more information advantage the dual market mak-
ers potentially have relative to other market makers. The larger the equity market size, the more trad-
ing volume they can generate using their information advantage. Lead arrangers are more likely to
trade in the equity market if they can profitably use the information they extract from the equity mar-
ket to trade in the loan market, as when they have more market power in the loan market, captured by
the LEADSHAREOFMARKET variable. Moreover, the likelihood of a dual market maker increases the
riskier the loan, as indicated by the positive coefficients on the loan coupon rate (credit spread at ini-
tiation, denoted RATEAISD), lagged change in default probability (LAGDIFPROBDEFAULT), and the se-
cured dummy variable (SECURED). This is consistent with the dual market maker’s greater
information advantage for riskier assets. These results are consistent across the firm size subsamples,
with the exception that the coefficients on the SECURED, FACILITYSIZE and MARKETVALUE variables
are positive and statistically significant for the large firm subsample only. This indicates that a rela-
tionship bank’s private information (rather than observable variables such as collateral or size alone)
impacts the lead arranger’s decision to simultaneously trade in the equity market.

It is also worth noting that the coefficient on DUALMM estimated for the full sample using the
simultaneous equation system in Panel A of Table 6 is smaller in terms of magnitude (with a value
of 0.253) as compared to the coefficient estimate using simple OLS in column 1 of Table 3, Panel A
(with a value of 0.339), although both are statistically significant. These magnitude differentials are
consistent with our conjecture that the positive relation between LOANSPREAD and DUALMM may
be driven by two effects – that the lead arrangers are more likely to trade in the equity market when
the loan spreads are large and the presence of dual market maker increases the loan spreads (see Sec-
tion 3.1). The simultaneous equation framework allows us to separate the two effects, whereas the
OLS result captures the joint effect and thus produces inflated coefficient estimates.

3.3.2. Equity market liquidity effects
The last three columns of Panel A of Table 6 present the simultaneous equation results for equity

market liquidity. In contrast to the loan market liquidity case, the presence of a dual market maker
significantly decreases the equity spread (EQUITYSPREAD). After controlling for firm-specific and
industry effects, using the full sample, the DUALMM variable has a statistically significant (at the
1% level) coefficient of �0.395. That is, the presence of an equity market maker that is also the lead
arranger of a bank loan syndicate decreases the equity spread by 39.5 basis points. Given that the aver-
age equity spread is approximately 111 basis points (see Table 2), the effect of the dual market maker
on spread reduction is economically important at 35%. This result is consistent with the liquidity
enhancement effect, in that the loan syndicate lead arranger with an information advantage is a nat-
ural liquidity provider in the more transparent and competitive equity market and, therefore, the pres-
ence of a dual market maker decreases overall equity spreads. Firm size subsample results (in the last
two columns of Panel A, Table 6) show that the liquidity enhancement effect of dual market makers is
only significant for the small firm subsample. Consistent with our hypothesis, these results suggest
that dual market makers play a bigger role providing liquidity to the equity markets of smaller, more
informationally opaque companies.

In addition, the full sample results show that the equity spread narrows when the equity and loan
return (EQUITYRETURN and LOANRETURN) is positive or when the loan is secured (SECURED) and
widens when the default probability (PROBDEFAULT) is high. The spread also correlates positively
with equity volatility (EQUITYVOLATILITY), consistent with the idea that risk averse market makers
set a higher spreads for riskier stocks (see, for example, Ho and Stoll, 1981). Equity spreads are also
wider the greater the firm’s leverage (as shown by the positive coefficient on the LEVERAGE variable),
due to the greater market maker inventory holding costs associated with risky, relatively high cost
stocks. The equity of firms with larger market capitalization (ln(MARKETVALUE)) tends to be more li-
quid, but the spread increases with the loan facility size (ln(FACILITYSIZE)), suggesting that our sample
of larger loan syndications may include risky, leveraged loans. The adjusted R2 values show that our
specifications are able to explain 42.2% of the variation in the equity spreads.

Examining the control variables for the equity spread regressions divided into firm size subsamples
(presented in the last two columns of Panel A, Table 6) provides further support consistent with our
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hypothesis that the private information produced by dual market makers impacts the liquidity of
equity issued by small, informationally opaque firms. Although most control variable results are the
same as in the full sample, the coefficient on TANGIBLE (FACILITYSIZE) is statistically significant
and positive (negative) for the small firm subsample only, suggesting that the larger firms with tan-
gible assets within the small firm subsample benefit from the presence of a dual market maker
through lower equity spreads. Moreover, the coefficient on the NUMBSYN variable is statistically sig-
nificant and positive (negative) for the small (large) firm subsample, suggesting that small, tightly con-
trolled syndicates are required for small, but not large firms in order to obtain lower equity spreads in
the presence of a dual market maker.

The last three columns of Table 6, Panel B describes the determinants of the decision to be a dual
market maker, as estimated in the simultaneous equation system of EQUITYSPREAD and DUALMM.
Using the full sample, the likelihood of having a dual market maker is higher if trading in stocks based
on the lead arranger’s information advantage is more profitable; that is, when the stock return vola-
tility (EQUITYVOLATILITY) is high and when the equity market is large (ln(MARKETVALUE)). The lead
arrangers are more likely to trade in the equity market when there is greater uncertainty about the
value of the company, which gives the lead arrangers a greater information advantage relative to other
equity market makers. Thus, as the loan becomes riskier (RATEAISD), the likelihood of a dual market
maker increases. These results are consistent with those shown in the first column of Table 6, Panel B
for the loan market, although the coefficients on the control variables are significant for the small firm
subsample only.

Consistent with the economics behind the instrumental variables, the estimated coefficient on
DUALMM is statistically significant (at the 1% level) when estimated using the simultaneous equation
system as compared to insignificant under OLS estimation in Table 3. If, as our endogeneity analysis
suggests, EQUITYSPRD and DUALMM are determined by two opposing forces, the OLS analysis cannot
disentangle the two effects and the net effect using OLS is statistically insignificant. In contrast, the
simultaneous system of equations can disentangle the two opposite effects: (1) lead arrangers are
more likely to trade in the equity market when the equity spreads are large, and (2) the presence
of dual market maker reduces the equity spreads according to the liquidity enhancement effect. Thus,
our econometric results are consistent with the economics behind the model specification.

4. Robustness checks

4.1. Controlling for price fluctuations

In Section 3, we follow established practice and measure liquidity using the relative spread, defined
as the dollar spread divided by securities prices. Since asset prices vary considerably in the cross-sec-
tion, the standardization produces economically sensible liquidity measures that reflects percentage
trading cost and can be compared cross-sectionally. However, as a robustness check, we examine
whether our results could be driven by fluctuations in securities prices over time, rather than by
the liquidity effects measured by dollar spreads. To address this concern, we control for prices by add-
ing the inverse of price as an additional control variable in the simultaneous equation system modeled
in Section 3.3. Column 1 in Table 7, Panels A and B show that controlling for the inverse of price does
not change our major result that the loan spreads increase and equity spreads decrease in the presence
of a dual market maker.

4.2. Alternative definition of dual market maker

In a related robustness check, we expand the definition of a dual market maker to include specialist
firms on the NYSE, so that if the specialist in the borrowing firm’s stock is owned by a lead arranger,
we designate the deal as having a dual market maker. To identify specialist dual market makers, we
start from a list of specialists in the NYSE specialist directories and manually matched the specialists
to the parent banks. Column 2 in Panels A and B of Table 7 show that our major results are robust to
broadening our definition of dual market maker to include NYSE specialists. Indeed, the greater impact
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Table 7
Simultaneous equation system estimation, robustness checks. We consider various robustness checks on the effect of DUALMM on
loan and equity spreads. Panel A presents the results for LOANSPREAD. Panel B presents the results for EQUITYSPREAD. DUALMM is
the dual market maker dummy. LOANSPREAD is the relative loan spread. LOANRETURN is the loan return. LOANINDEXRETURN is
the loan index return. LEADSHAREOFMARKET is the lead arranger’s share of the syndicated loan market. EQUITYSPREAD is the
relative equity spread. EQUITYRETURN is the equity return. EQUITYINDEXRETURN is the equity index return. EQUITYVOLATILITY is
the monthly equity volatility. PROBDEFAULT is the implied probability of default. DIFPROBDEFAULT is the change in implied
probability of default. LAGDIFPROBDEFAULT is the lagged change in implied probability of default. SECURED is the collateralization
dummy. RATEAISD is the basis point loan spread at initiation. ln(FACILITYSIZE) is the logarithmic value of the loan facility size.
ln(NUMBSYN) is the logarithmic value of the number of syndicate members at initiation. LEVERAGE is the ratio of total debt to total
assets. INCOMETOA is the ratio of operating income before depreciation to total assets. EPS is the earnings per share. TANGIBLE is
the ratio of gross property, plant and equipment to total assets. ln(MARKETVALUE) is the logarithmic value of the market value. 1/
LOANPRICE (1/STOCKPRICE) is the inverse of the price of the loan (stock). LAG_VOLUME is the lagged equity turnover ratio. Column
1 controls for the price level. Column 2 considers an alternative definition of DUALMM that also includes NYSE specialists. Columns
3a and 3b considers subsample analysis by bank size. Column labeled ‘‘large’’ refers to the subsample where the lenders are the top
5 in terms of market capitalization. Column labeled ‘‘small’’ refers to the rest of the sample. Column 4 employs a matched sample.
Column 5 estimates fixed bank effects. Column 6 controls for lagged equity trading volume. Columns 1–4 and 6 utilize the two-
stage procedure by Maddala (1983). Column 5 is estimated using a two-stage least squares estimation method. The standard errors
are shown in the parenthesis.

(1) (2) (3a) Small bank (3b) Large bank (4) (5)

Panel A: Loan spread
DUALMM 0.165*** 0.302*** 0.161*** 0.642*** 0.393*** 0.989**

(0.013) (0.020) (0.013) (0.077) (0.030) (0.409)
LOANRETURN �6.794*** �13.113*** �8.855*** �27.656*** �12.402*** �12.013***

(0.660) (0.942) (1.094) (2.244) (1.412) (0.887)
EQUITYRETURN 0.141** 0.324*** 0.273** 0.364* 0.275* 0.426***

(0.069) (0.098) (0.118) (0.214) (0.150) (0.092)
RATEAISD �0.000 �0.001*** �0.002*** �0.002*** �0.002*** �0.001***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
SECURED �0.162*** �0.341*** �0.279*** �0.189*** �0.040 �0.236***

(0.021) (0.033) (0.041) (0.057) (0.047) (0.052)
LFACILITYSIZE �0.068*** 0.060*** 0.132*** �0.206*** �0.088*** 0.047***

(0.009) (0.013) (0.016) (0.045) (0.019) (0.014)
LNUMBSYN �0.002 0.014 0.038*** �0.049* �0.044*** 0.026

(0.007) (0.011) (0.012) (0.028) (0.016) (0.017)
LOANINDEXRETURN �1.885 �1.193 �0.139 5.270 0.212

(2.014) (2.878) (3.357) (6.972) (4.117)
EQUITYINDEXRETURN 0.370* 0.708** 0.621* 1.232* 0.442 0.664

(0.213) (0.305) (0.362) (0.695) (0.443) (0.445)
PD 1.849*** 4.073*** 4.159*** 5.555*** 3.094*** 4.687***

(0.095) (0.130) (0.151) (0.388) (0.211) (0.156)
DPD �0.660 �0.114 0.429 �6.073*** �0.030

(0.574) (0.822) (0.995) (1.838) (1.319)
LAGDPD �0.370 2.200*** 4.094*** �7.395*** 2.905** 1.088

(0.572) (0.818) (0.973) (1.933) (1.148) (0.786)
EQUITYVOLATILITY �0.514*** 0.910*** 1.882*** 0.250 2.048*** 0.958

(0.146) (0.205) (0.211) (0.607) (0.266) (0.583)
LEVERAGE 0.419*** �0.225*** �0.534*** �1.017*** �0.431*** �0.269***

(0.038) (0.054) (0.065) (0.154) (0.084) (0.053)
EPS 0.002 �0.005* �0.007** �0.005 �0.006 �0.036***

(0.002) (0.003) (0.003) (0.012) (0.005) (0.003)
LMV �0.159*** �0.451*** �0.422*** �0.542*** �0.441*** �0.298***

(0.010) (0.013) (0.014) (0.038) (0.017) (0.030)
TANGIBLE �0.045** �0.088** �0.128*** 0.177** �0.074 �0.050

(0.023) (0.035) (0.041) (0.085) (0.053) (0.036)
1/LOANPRICE 8.303***

(0.075)

Adj. R2 0.694 0.368 0.389 0.360 0.349
N 15161 15404 10466 4938 7567 15929

Wald chi2 24743
Prob > chi2 0.00

(continued on next page)
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of the dual market maker effect on spreads is indicated by the fact that the specialist dual market mak-
ers are large banking firms (Goldman Sachs and Bank of America FleetBoston).

4.3. Controlling for bank size effects

In this section, we examine whether our results are driven by bank size or other spurious effects. In
order to check whether bank size is driving our results, we separated our sample into two subsamples
based on the size of the lead arranger using the definition shown in Table 2, where the top five banks
(in terms of market capitalization) are designated as large. As shown in Panels A and B of Table 7, col-
umns 3a and 3b, the presence of a dual market maker increases loan spreads significantly (at the 1%
level) and decreases equity spreads significantly (at the 1% level) for both large and small bank subs-
amples. However, the size of the effect is substantially larger for the large bank subsample, as

Table 7 (continued)

(1) (2) (3a) (3b) (4) (5) (6)
Small bank Large bank

Panel B: Equity spread
DUALMM �0.153*** �0.544*** �0.119*** �0.475*** �0.380** �0.656* �0.399***

(0.029) (0.090) (0.038) (0.117) (0.166) (0.337) (0.050)
LOANRETURN �2.695* �4.157*** �3.683** �5.621* �1.164 �3.042** �4.294***

(1.493) (1.523) (1.467) (3.016) (1.418) (1.285) (1.482)
EQUITYRETURN �0.334** �0.565*** �0.751*** �0.174 �0.285* �0.439*** �0.510***

(0.155) (0.157) (0.158) (0.288) (0.150) (0.126) (0.152)
SECURED �0.492*** �0.231*** �0.360*** �0.375*** �0.263*** �0.528*** �0.357***

(0.045) (0.071) (0.054) (0.090) (0.046) (0.063) (0.050)
LFACILITYSIZE 0.047** 0.201*** �0.027 0.372*** 0.086*** 0.146*** 0.124***

(0.021) (0.028) (0.021) (0.063) (0.023) (0.019) (0.021)
LNUMBSYN �0.090*** �0.001 �0.098*** 0.014 �0.123*** �0.045* �0.017

(0.017) (0.020) (0.019) (0.037) (0.021) (0.023) (0.018)
LOANINDEXRETURN �28.127*** �31.001*** �24.151*** �37.207*** �22.344*** �21.924*** �0.701

(4.555) (4.803) (4.536) (9.608) (4.199) (3.971) (0.496)
EQUITYINDEXRETURN �0.619 �0.977* �0.024 �0.589 0.240 �29.675***

(0.482) (0.542) (0.493) (0.984) (0.458) (4.612)
PD 5.347*** 6.076*** 9.032*** 1.193** 2.677*** 6.330*** 6.121***

(0.246) (0.200) (0.209) (0.475) (0.196) (0.181) (0.194)
DPD 0.091 1.746 �1.864 7.319*** 1.949 3.583*** 2.181*

(1.286) (1.297) (1.341) (2.400) (1.286) (1.062) (1.254)
LAGDPD �2.999** 1.503 �4.655*** 9.834*** 6.283*** 1.328

(1.286) (1.316) (1.310) (2.477) (1.093) (1.261)
EQUITYVOLATILITY 3.245*** 3.957*** 1.552*** 6.567*** �0.269 2.676*** 3.286***

(0.337) (0.500) (0.342) (0.753) (0.262) (0.484) (0.358)
LEVERAGE 0.852*** 0.819*** 0.739*** 1.205*** 0.606*** 0.889*** 1.039***

(0.084) (0.087) (0.088) (0.233) (0.087) (0.068) (0.085)
EPS 0.019*** 0.007 0.010** �0.026* �0.030*** 0.013*** 0.004

(0.003) (0.005) (0.004) (0.015) (0.006) (0.003) (0.005)
LMV �0.422*** �0.503*** �0.394*** �0.822*** �0.503*** �0.618*** �0.545***

(0.022) (0.036) (0.022) (0.045) (0.017) (0.026) (0.024)
TANGIBLE 0.568*** 1.091*** 0.666*** 1.487*** 0.194** 0.651*** 0.969***

(0.051) (0.053) (0.054) (0.112) (0.090) (0.056) (0.055)
1/STOCKPRICE 1.157***

(0.073)
LAG_VOLUME �10.109***

(�1.851)

Adj. R2 0.419 0.422 0.516 0.386 0.382 0.424
N 15161 17578 10903 6675 8342 18877 17560

Wald chi2 21029
Prob > chi2 0.00

* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
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indicated by the greater absolute size of the coefficients on the dual market maker variable for both
loan and equity spreads. This result is consistent with the possibility that large banks have better
information gathering and mobilization mechanisms than small banks, thereby leading to a larger
dual market maker effect. However, the persistence of a statistically significant result for small banks
shows that the impact of the dual market maker transcends bank size alone.

We also conducted a matched sample analysis where we estimate the simultaneous equation sys-
tem using only the dual market maker observations and the matched sample of non-dual market ma-
ker observations, as described in detail in Section 4.6. This alternative sample allows us to control for a
broader list of variables in addition to firm size and bank size. The matched sample results are show in
Panels A and B, Table 7, column 4. The coefficient on DUALMM for loan (equity) market spreads is
0.393 (�0.38) and significant at the 1% (5%) level, consistent with our results presented in Table 6.

To further control for any bank-specific effects on the spreads we estimated the effect of the dual
market maker on spreads using a two-stage least squares approach with bank fixed effects. In the first
stage, the variable DUALMM is regressed on the instruments and the control variables defined in the
appendix Eqs. (A.7) and (A.9). In the second stage, the loan (equity) spreads are regressed on the fitted
DUALMM variable and other variables as defined in the appendix, Eqs. (A.6) and (A.8).13 The results are
reported in Table 7, Panels A and B, column 5. For the loan spread equation, the coefficient on DUALMM
is 0.989 and significant at 5% level. For the equity spread equation, the coefficient on DUALMM is �0.656
and significant at the 10% level. These coefficients are qualitatively similar to the estimated obtained in
the simultaneous equation model in Section 3.14

4.4. Controlling for lagged trading volume

We check the robustness of our results when including trading volume as an explanatory variable,
where trading volume is calculated as the volume of equity trades divided by the number of shares
outstanding. Since volume is highly correlated with spreads, we use lagged volume measure to avoid
possible endogeneity issues. We incorporate the volume variable into our analysis of equity spreads
only, since loan trading volume data are unavailable. Table 7, Panel B column 6 presents the results
controlling for equity trading volume, with results very similar to those in Table 6.

4.5. Time series effects

In this paper, we focus on the cross-sectional impact of dual market makers on equity and loan
market spreads. A full analysis of the time series effects of the dual market maker phenomenon issue
is outside the scope of this paper, in part because the relationship banker may choose to initiate equity
market making activities at any time during the weeks or months that the syndicated bank loan is
being structured, rather than on the deal activation date. However, Table 8 provides some illustrative
evidence, from a time series perspective, regarding the spreads around the loan origination date.
Rather than using a dummy variable to capture before/after origination, we use a continuous variable,
the days before/after loan origination, as the decision to become a dual market maker may not occur
exactly at loan origination. The days before/after loan origination is computed as the difference be-
tween the origination date and the date of the spread observation. The tests are performed for
112 days (16 weeks) before and after the loan origination date, and for the subset of 57 days (8 weeks)
through 112 days (16 weeks) before and after the loan origination date. The results presented in Table
8 show that controlling for calendar time, equity spreads for the non-dual market maker subsample
increase over deal time, whereas they do not for the dual market maker subsample. This time-series
analysis suggests that, relative to the non-dual market maker subsample, the presence of dual market

13 We dropped LOANINDEXRETURN and LAGDIFPROBDEFAULT from Eq. (A.7) as these two variables are insignificant. Similarly,
insignificant variables LOANINDEXRETURN and DIFPROBDEFAULT are dropped from Eq. (A.9) for the same reason.

14 Note that the magnitude of the coefficients in the two-stage least squares estimation with fixed effects here is not directly
comparable to those from the simultaneous equation systems in Section 3 since we could not incorporate fixed effects into a
simultaneous equation system with a dichotomous variable.
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maker did contribute to the reduction of equity spreads around loan initiation and therefore is consis-
tent with the cross-sectional findings reported in the paper.15

4.6. Propensity score matching

As another robustness test of our empirical methodology, we use propensity score matching to test
whether loan spreads and equity spreads differ across dual and non-dual market makers.16 We utilize
probit models in order to construct the propensity score. When testing loan spread differences, the
regressors in the probit model are those presented in the first column of Panel B, Table 6, with the excep-
tion of the loan spread variable. We exclude the loan spread variable as it is one of our test variables.
When testing equity spread differences, the regressors in the probit model are those presented in the
second column of Panel B, Table 6, similarly excluding the equity spread variable. The probit estimation
permits each observation to be given a score based on how likely there is to be a dual market maker pres-
ent. Those dual market maker observations with propensity scores outside of the range of propensity
scores associated with non-dual market maker observations are eliminated to ensure that propensity
scores overlap.

Matches are then formed between dual market maker and non-dual market maker observations
based on two criteria: (1) the propensity score and (2) the number of equity market makers. First,
we consider the closeness of propensity scores, known as nearest neighbor matching method. We
match each dual market maker observation to its single closest non-dual market maker observation,

Table 8
OLS regressions of spreads pre/post loan initiation. We perform OLS regression of EQUITYSPRD on the days before/after loan
initiation and the calendar date. EQUITYSPRD is the relative equity spread. The days before/after variables is computed as the
difference between the initiation date and the date of the spread observation. Hence, an observation 5 days before loan initiation
will have a value of �5 while an observation 5 days following loan initiation will take a value of +5. The tests are performed for
112 days (16 weeks) before and after the loan origination date, and for the subset of 57 days (8 weeks) through 112 days
(16 weeks) before and after the loan origination date. The Huber–White robust standard errors that allow for within firm
correlation are shown in the parenthesis.

Subsample Yes DUALMM
16 weeks
before/after

No DUALMM
16 weeks
before/after

Yes DUALMM 16 through
8 weeks before/after

No DUALMM 16 through
8 weeks before/after

Dependent variable EQUITYSPRD EQUITYSPRD EQUITYSPRD EQUITYSPRD

Days before/after 0.0000236 0.0000143** 0.0000268 0.0000141**

(0.00001724) (0.00000574) (0.00001937) (0.00000572)
Calendar Date �0.0000075*** �0.0000024 �0.0000101** �0.0000044***

(0.00000262) (0.00000220) (0.00000374) (0.00000153)
Intercept 0.1194319*** 0.0447509 0.1585717** 0.0732817***

(0.04046660) (0.03200171) (0.05767773) (0.02327925)

R2 0.02297 0.006195 0.02352 0.03855
N 2866 14,224 1443 6986

⁄ Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.

15 We also graphed the presence of dual market makers over the 32 week period surrounding the deal active date. There is no
significant difference in the number of dual market makers over the 16 weeks before and after the loan origination date, although
there is a slight increase when comparing the weeks �16 to �8 and +8 to +16, i.e., excluding the 16 weeks immediately
surrounding the deal active date, consistent with the cumulative presence of dual market makers over time.

16 See Rosenbaum and Rubin (1983, 1985a, 1985b) for a discussion of the propensity score matching methodology. The
propensity score matching methodology has been used in the finance literature; see, for example Heckman et al. (1998), Drucker
and Puri (2005), Gottesman and Roberts (2007), Michaely and Roberts (2007), Bharath et al. (2011), and Saunders and Steffen
(2008).
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designated NN(1). We also match each dual market maker observation to the k-nearest neighbors,
where the dual market maker observation is matched to the average of the k-closest non-dual market
maker observations. In addition to the k = 1 case (NN(1)), we specify k as 50 and 100, designated
NN(50) and NN(100), respectively.17

To control for the number of equity market makers, we limit the candidates for matches to those
with the same number of equity market makers. That is, we perform the NN(1), NN(50), and NN(100)
matching techniques, but only consider non-dual market makers for a match with a given dual market
maker observation if both share the exact same number of equity market makers. For example, if the
dual market maker observation has three equity market makers, then matches are only considered
from the subset of non-dual market maker observations that also have three equity market makers.
Out of these candidates, the nearest neighbor propensity score methodology is employed to construct
the dual and non-dual market maker subgroups.

Once the matches are identified, we estimate the significance of the difference between the values
of loan and equity bid-ask spreads across the dual market marker and non-dual market maker sub-
groups. The results of the propensity score matching tests are presented in Table 9. Loan spreads
for the subgroup with dual market makers are significantly (at the 1% level) higher (difference ranging
from 0.35 to 0.38) than if there are no dual market makers present. Moreover, equity spreads for the
dual market maker group are significantly (at the 1% level) lower (difference ranging from 0.05 to
0.15) than for non-dual market maker groups.

5. Conclusions and policy implications

This paper is the first to study the role of a financial intermediary that simultaneously serves as a
lead arranger for a syndicated bank loan and acts as an equity market maker for the borrowing firm’s

Table 9
Matched tests. Propensity scores are used to identify matches between those observations associated with a dual market maker
and those that are not. To ensure that propensity scores overlap, those dual market maker observations whose propensity scores
are outside of the range of propensity scores associated with non-dual market maker observations are eliminated. Nearest
neighbor matching is implemented using k-nearest neighbors, where k is defined as 1, 50, and 100 (NN(1), NN(50), and NN(100),
respectively. Matching is without replacement for NN(1) and with replacement for NN(50) and NN (100). Exact cell matches are
also reported, where both pairs of the match have exactly identical number of equity market makers. Values of loan spread and
equity spread are reported for the dual market maker and non-dual market maker matched pairs, as well as the difference and
standard error.

Loan spread Equity spread

NN(1) Dual market maker 1.2749 0.8338
Non-dual market maker 0.8949 0.9885
Difference 0.3800*** �0.1547***

Standard error 0.0301 0.0441

NN(50) Dual market maker 1.2749 0.8338
Non-dual market maker 0.9260 0.9214
Difference 0.3489*** �0.0876***

Standard error 0.0267 0.0196

NN(100) Dual market maker 1.2749 0.8338
Non-dual market maker 0.9135 0.8812
Difference 0.3614*** �0.0474**

Standard error 0.0268 0.0192

⁄ Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.

17 We permit replacement for the k = 1 case, but not for the k = 50 and k = 100 cases so as to retain a sufficient number of non-
dual market maker matches. While results are reported in this paper for one-to-one and one-to-many tests, Davies and Kim (2009)
provide evidence that shows that, in general, one-to-one nearest neighbor matching typically performs better than one-to-many
matching.
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stock, denoted a dual market maker. The lead arranger of a syndicated bank loan possesses private
information about the borrowing firm, typically obtained over the course of a long-term lending rela-
tionship. In addition, participating in the equity market allows the lead arranger to gain valuable and
complementary information from the order flows. We consider the impact on market liquidity of the
presence of such an informed market maker. We hypothesize that in a transparent competitive market
with a lot of liquidity traders, such as the equity market, the informed dual market maker behaves as a
natural liquidity provider and helps to reduce the bid-ask spread in the equity market. However, in an
opaque and less competitive market such as the syndicated loan market, the information advantage of
the dual market maker results in a higher spread. These effects should be more pronounced for small
firms that tend to be informationally opaque.

Empirically, we analyze the equity and loan market liquidity in the presence of a dual market ma-
ker while accounting for the endogeneity of the choice to be a dual market maker. We find that the
lead arranger of a syndicated bank loan is more likely to be an equity market maker when the profit
opportunities of market making are high. This occurs when the dual market maker has a greater infor-
mational advantage over other equity market makers, when the equity market capitalization is large,
and when the lead arranger has a larger market share in the loan market. Using a two-stage procedure,
we find that the presence of a dual market maker reduces equity spreads, but increases loan spreads.
Although these effects are found in our entire sample, they are only statistically significant for a sub-
sample comprised of small firm borrowers.

Our analysis has major policy implications related to regulations on information flows within
financial intermediaries – in particular, the possibility that dual market making violates insider trad-
ing laws. This is a murky area, in part, because ‘‘securities laws neither provide a definition of ‘insider
trading’ nor expressly forbid it’’ (Eads, 1991, p. 1457). Indeed, Congress may have deliberately refused
to precisely define insider trading so as to give the SEC more flexibility in enforcement. Recent court
cases have developed the theory that insider trading involves misappropriation. ‘‘’Misappropriation
trading’ results when a trader exploits material, non-public information to trade securities and
breaches a duty owed to the source of such information’’ (Prakash, 1991, p. 1493). However, where
the divider lies between legal and illegal activity is not always clear. It is unclear whether members
of a loan syndicate owe a fiduciary duty to the borrower or even if they are privy to ‘‘material’’ infor-
mation in a legal sense. Although this paper does not address the question of whether illegal trading
activity is taking place, we demonstrate that the presence of global financial institutions, simulta-
neously trading in many financial markets, affects the liquidity and information efficiency of asset
prices in these markets. Hence, we demonstrate that policy proposals regarding ‘‘Chinese’’ and ‘‘eth-
ical’’ walls restricting the reusability of information within financial institutions should consider the
potential impact on market efficiency.
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Appendix A:. Estimation of the simultaneous regression model

The simultaneous estimation of the structural Eqs. (1) and (2) is complicated by the fact that one
dependent variable is continuous (SPREADt), whereas the other is discrete (DUALMMt). Our estimation
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technique corresponds to the two-stage procedure detailed in Maddala (1983, p. 242). In the first
stage, we estimate the following reduced form models:

SPREADt ¼
Y

1

Xþ v1 ðA:1Þ

and

DUALMMt ¼
Y

2

Xþ v2; ðA:2Þ

where v1 and v2 are the residuals associated with the reduced form models and X is a vector of all vari-
ables in X1 and X2. Because DUALMMt is a dichotomous variable, we estimate

Q
2=r2, where

r2
2 ¼ Varðv2Þ. We therefore rewrite the reduced form model (A.2) as:

DUALMM�
t ¼

DUALMMt

r2
¼
Q

2

r2
Xþ v2

r2
¼
Y�

2

Xþ v�2; ðA:3Þ

and rewrite the structural Eqs. (1) and (2) by substituting DUALMMt
r2

for DUALMM�
t as:

SPREADt ¼ c1r2DUALMM�
t þ b01X1 þ e1 ðA:4Þ

and

DUALMM�
t ¼

c2

r2
SPREADt þ

b02
r2

X2 þ
e2

r2
; ðA:5Þ

We then estimate Eqs. (A.4) and (A.5) using a two-stage procedure. In the first stage, we estimateQ
1 through ordinary least squares estimation of the reduced form model (A.1), and estimate

Q�
2

through probit maximum likelihood estimation of the reduced form model (A.3). This results in the
estimates

Q̂
1 and

Q̂�
2. In the second stage, we substitute DUALMM�

t with
Q̂�

2X in the structural Eq.
(A.4) and estimate the equation using ordinary least squares estimation. We then substitute SPREADt

with
Q̂

1X in structural Eq. (A.5) and estimate the equation using probit maximum likelihood
estimation.

The corrected variances associated with this methodology are derived as follows. Following a pro-
cedure similar to Amemiya (1979), Maddala (1983) derives the following asymptotic covariance ma-
trix. Define a01 ¼ ðc1r2; b

0
1Þ and a02 ¼ ðc2=r2; b

0
2=r2Þ. The corrected variances are

Varðâ1Þ ¼ cðH0X 0XHÞ�1 þ ðc1r2Þ2ðH0X0XHÞ�1H0X 0XV0X0XHðH0X 0XHÞ�1

and

Varðâ2Þ ¼ ðG0V�1
0 GÞ�1 þ dðG0V�1

0 GÞ�1G0V�1
0 ðX

0XÞ�1V�1
0 GðG0V�1

0 GÞ�1
;

where

c ¼ r2
1 � 2c1r12;

d ¼ ðc2=r2Þ2r2
1 � 2ðc2=r2Þðr12=r2Þ;

H ¼
Y

2

; J1

 !
;

G ¼
Y

2

; J2

 !
;

V0 ¼ Var cY
2

 !
;

L. Allen et al. / J. Finan. Intermediation 21 (2012) 50–78 75



Author's personal copy

and J1 and J2 are matrices of ones and zeros such that XJ1 = X1 and XJ2 = X2.
To implement the econometric model for the loan market spreads, we define XLOAN

1 and XLOAN
2 as:

XLOAN
1 ¼ ½CONSTANT; EQUITYRETURN; LOANRETURN; RATEAISD; SECURED;

lnðFACILITYSIZEÞ; LNðNUMBSYNÞ;EQUITYINDEXRETURN; LOANINDEXRETURN;
PROBDEFAULT; DIFPROBDEFAULT; LAGDIFPROBDEFAULT; EQUITYVOLATILITY;
LEVERAGE; EPS; lnðMARKETVALUEÞ;TANGIBLE; INDUSTRY� ðA:6Þ

XLOAN
2 ¼ ½CONSTANT; LEADSHAREOFMARKET; INCOMETOA; RATEAISD; SECURED;

lnðFACILITYSIZEÞ; lnðNUMBSYNÞ;EQUITYINDEXRETURN; LOANINDEXRETURN;
PROBDEFAULT; DIFPROBDEFAULT; LAGDIFPROBDEFAULT; EQUITYVOLATILITY;
LEVERAGE; EPS; lnðMARKETVALUEÞ;TANGIBLE; INDUSTRY� ðA:7Þ

where INDUSTRY represent the industry dummy variables FRENCH1–FRENCH12, excluding the base
case reference dummies FRENCH4 and FRENCH12. All other variables are defined in the previous
section.

The control variables in both equations are: SECURED, ln(FACILITYSIZE), ln(NUMBSYN), EQUITYIN-
DEXRETURN, LOANINDEXRETURN, PROBDEFAULT, DIFPROBDEFAULT, LAGDIFPROBDEFAULT, EQUITY-
VOLATILITY, LEVERAGE, EPS, ln(MARKETVALUE), TANGIBLE, and INDUSTRY.

To estimate the simultaneous equation system for the equity spreads, we define:

XEQUITY
1 ¼ ½CONSTANT; EQUITYRETURN; LOANRETURN; SECURED; lnðFACILITYSIZEÞ;

lnðNUMBSYNÞ; EQUITYINDEXRETURN; LOANINDEXRETURN; PROBDEFAULT;
DIFPROBDEFAULT; LAGDIFPROBDEFAULT; EQUITYVOLATILITY; LEVERAGE; EPS;
lnðMARKETVALUEÞ;TANGIBLE; INDUSTRY� ðA:8Þ

XEQUITY
2 ¼ ½CONSTANT; INCOMETOA; RATEAISD; SECURED; lnðFACILITYSIZEÞ;

lnðNUMBSYNÞ; EQUITYINDEXRETURN; LOANINDEXRETURN; PROBDEFAULT;
DIFPROBDEFAULT; LAGDIFPROBDEFAULT; EQUITYVOLATILITY; LEVERAGE; EPS;
lnðMARKETVALUEÞ;TANGIBLE; INDUSTRY�; ðA:9Þ

As discussed in Section 3.2.1, the list of variables in X1 and X2 for the loan spreads equation system and
the equity spreads equation system is similar, except that the RATEAISD variable omitted in XEQUITY

1

and the LEADSHAREOFMARKET variable omitted in XEQUITY
1 .
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