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1. Introduction

The period between 2001 and the first half of 2007 was a tiraecefptionally high economic growth
throughout large parts of the world. Risk perceptions cdoven rapidly and the global financial
system was characterized by abundant liquidity. Althi changed with the outbreak of the global
financial crisis in August 2007. The crisis has affedbethks across the world through increased
uncertainty about borrower quality and a concomitant declin@vailable bank funding.Like in
earlier crisis episodes, bank lending has been significagdliyced. According to the Dealogic Loan
Analytics database used in this paper, global syndicated/@ames fell by 41 per cent, to USD 2.9
trillion, in 2008.

Against this background, we analyze whether banks inteddifieir screening and monitoring during
the crisis. This allows us to better understand to what tettiersharp decline in bank lending during
the crisis reflects a reduction in loan supply (a ‘creditnch’) rather than in loan demand. Bank
customers, confronted with a falling demand for their own prtsduoay simply have started to
demand less credit for working capital and investment purpBsegirical evidence of more intense
screening and monitoring would, however, indicate that bardes @intracted their credit supply.
Banks may have done so to improve the risk profile of theinbalaheet and to convince depositors
and other financiers to keep funding them during the criSigdence of increased screening and
monitoring would also show that banks did not simply cut len@iagss the board, but instead
stepped up their efforts to pick better customers (thugcneg new lending in particular) and to
monitor customers more carefully. Banks tend to be hédibat@rminate relationships with existing

borrowers as ending such relationships tends to be cBstjgr{, 1992; Ongena, 1999).

To empirically test whether screening and monitoring intgriacreased during the financial crisis
we examine data on the syndicated loan market. Syndicstad &re large loans that are provided by
a group of (investment) banks — the syndicate — to a singlewsmtt®yndication means that large
loans can be spread across several financial inetigjtallowing each bank to better diversify its loan
portfolio (Simons, 1993). This market is of particular intefestseveral reasons. First, syndicated
loans are a major source of external finance fordewariety of firms in both the developed world
and in emerging markets (DTCC, 2008). Second, syndicated lecdimypines characteristics of
public financing with those of more traditional bank lendiBgdt, 2000). Like bond markets, there
are several creditors involved in lending to a single borrolugr syndicate members still monitor
borrowers as is typically the case in relationship lendirfyrd] in contrast with bilateral bank

lending, detailed information on syndicated loans is publiedilable which allows us to control for

! The rise in credit risk led, for instance, to wideningeapls between interest rates on secured and unsecured
inter-bank loans (Taylor, 2008) and between yields on catpdonds and risk-free government securities.
2 Dennis and Mullineaux (2000) and Fight (2004) provide extertsigeriptions of the syndicated loan market.

1



various loan and borrower characteristics. Fourth, raost importantly, the structure of syndicates

provides information about the lending tactics of banks dwifigancial crisis.

The structure of a typical syndicate consists of twis t@f banks: arrangers and participant banks.
The arrangers comprise the senior tier and negotiate thendetetims with the borrower. They are
also mandated by the borrower to structure, organmenarket the loan. Although arrangers usually
retain a part of the loan on their own books, they selk wios to the second, junior tier of syndicate
members, the participants. On-selling allows arrangeiek®don new syndication mandates, and earn
the related fee income, and to better diversify their mn@mz; exposure to individual borrowers
(Pennacchi, 1988; Ivashina, 2008). Participants have a morgeagie than arrangers: they buy a

portion of the loan but are not involved in its organization

We exploit the fact that increased screening and monitatingng a crisis will be reflected in
changes in the structure of lending syndicates. In particidlaorder to increase screening and
monitoring, lending syndicates will become more concentrateldaarangers will need to retain a
larger portion of each loan. Our evidence indeed shows thagdbe crisis participant banks became
more concerned about insufficient screening and monitoyrgytanging banks and therefore forced
arrangers to retain more of each loan and to formeraoncentrated syndicates. This was particularly
the case for relatively risky loans but less so in aafseepeat borrowers and more experienced
arrangers. We also find that whether a borrower is taeslrating agency or not, does not influence
the severity of agency problems during a financial cri®st findings indicate that the crisis has
pushed banks to more carefully pick new borrowers and to anaiiém more closely. The sharp
reduction in corporate bank lending during the crisis isagst Ipartially the result of a tightening of

bank lending standards.

This paper contributes in several ways to the extant bankiexgtlire. First, we use data on a
particular type of bank lending to provide novel insights into bawks respond to financial crises.
There exists a considerable literature on the impachahdial crises on the amount of bank lending —
see for instance Demirgli¢c-Kunt, Detragiache and Gupta (2006t empirical studies that explore

the impact of crises on the underlying bank behavior avefal far between.

Second, we contribute to the growing literature on syndicatechteriglarlier papers have studied the
structure of lending syndicates to analyze how banks dealasyimmetric information (Dennis and
Mullineaux, 2000; Lee and Mullineaux, 2004; Sufi, 2007), with weak itoredights (Esty and
Megginson, 2003), with the risk of strategic defaults (PraedeMullineaux, 1996), and with cultural
differences (Giannetti and Yafeh, 2008). We contribute to litesature by analyzing how the

financial crisis and the associated increase inamgkuncertainty have impacted lending syndicates.



The remainder of this paper is structured as follows. Se2tjgmovides an overview of the literature.
Section 3 then describes our data and empirical methodoléigy,wehich Section 4 explains our

results. Section 5 concludes.

2. Financial crises, screening and monitoring, and syndicated bank lending

The empirical banking literature on the impact of finanared economic crises mostly deals with the
influence of crises on the amount of bank lending. Calorairg Wilson (2004) show that during the
Great Depression of the 1930’s New York-based banks were farcdstitute loans with riskless
assets in order to prevent deposit withdrawals. Demikgiig; Detragiache and Gupta (2006) find
similar evidence for a broader country sample. In &idib limiting the risk of their asset portfolio,
banks also often increase their capital buffer to furibelate depositors from credit risk (see
Demirgu¢-Kunt, Detragiache and Gupta, 2006 and the refergheesin). As a result of such
‘deleveraging’, aggregate bank lending tends to contract suladitamturing a financial crisis (De
Haas and Van Lelyveld, 2006; 2009). Also for the current cresigirical evidence of a reduction in
the supply of bank credit is emerging. lvashina and Sckarfé2008) show that US banks sharply
reduced their supply of new corporate lending, especially bHmaktsexperienced increased draw-
downs on revolving credit facilities with existing customérgr Germany, Puri, Rocholl, and Steffen

(2009) provide evidence of a reduced supply of bank credit tb cetomers during the crisis.

While empirical evidence thus shows that banks reduce ¢haiit supply during a financial crisis,
there is less evidence bow banks reduce their lending. In particular, do banks cut lerzdir@ss the
board or do they also increase their screening and monitmrimgprove average borrower quality?
The former approach involves reducing credit to existing custmroeselling existing loans, and this
may be costly if banks have invested in client relatigpssthrough gathering proprietary information
(Rajan, 1992; Ongena, 1999) or through accepting loss-makirgattaons in the short-term in the
expectation of establishing profitable relationships in dmgér term (Boot, 2000). Banks may try to
limit the reduction in lending as much as possible and aisplementary tactics to improve the risk
profile of their balance sheet. In this paper, we focusr@such approach: improving screening and
monitoring (Allen, 1990; Broecker, 1990; Diamond, 1984).

The pay-off of screening and monitoring may have increagadglthe financial crisis. During the
preceding boom years, the probability of firms actually defauitiag relatively low and most of the
advantages of screening and monitoring (such as reduced sHikifign management) benefited
shareholders rather than creditors. During the crigistha proportion of borrowers with a high
probability of default increased, the importance of screpaind monitoring rose as well (Ruckes,

2004). There is indeed earlier empirical evidence that wherowers perform well, lending
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standards tend to be relaxed while they are tightenedgdamegative economic shock (Rajan, 1994;
Berger and Udell, 2004). Steffen and Wahrenburg (2008) find thatgdrecessions banks not only
tighten their credit standards but also exploit their inforomathonopoly over borrowers by charging

higher loan spreads.

Our empirical approach to analyze whether screening and mogitoicreased during the current
crisis builds on the seminal theoretical contribution by Htttm and Tirole (1997). A crucial

feature of their model is that banks not only invest their oapital in firms but also external funds
from ‘uninformed investors’ such as depositors. This resldbeir incentive to screen and monitor
borrowers and creates an agency problem between banks anth#h&iers. In order to overcome
this moral hazard problem, banks need to inject a seffiiéimount of own capital into firms (Leland
and Pyle, 1977). Only then will the providers of funding to thekbae reassured that the latter will
not shirk.

This model fits well with the syndicated loan market theat study. Participants are essentially
uninformed investors that rely on the screening and monitorirgyrahgers. In order to convince
participants that they do not shirk when monitoring, arrangeed to keep a portion of the syndicated
loan on their own balance sheet. A higher retention rate tinpfies a greater commitment to
monitor, as arrangers have more of their own money at atakevill thus be less likely to shirk. A
higher retention also signals that arrangers have thorosgtegned borrowers or have gained private
information about them through previous lending relationshipgeferal, arrangers will want to sell
most of each loan in order to free up space on their talsineet to engage in new (fee generating)
syndication business and to diversify their loan portfolicrdasing retention rates is thus unlikely
voluntary but instead reflects pressures from the participaittén the syndicaté.For example,
several studies find that particularly in the case of opd&gueowers, arrangers may be forced to
retain a large part of the loan in order to signal that ttzese lappropriately screened the borrower
(Dennis and Mullineaux, 2000; Jones, Lang and Nigro, 2005; Sufi, é(mm)llarly, Giannetti and
Yafeh (2008) find that arrangers need to retain more ob#mes|when significant cultural differences

between them and the participant banks exist.

All'in all, we expect that to the extent that increhsereening and monitoring has been an important

tactic of banks to cope with the crisis, this will flected in an increase in the loan share that

% lvashina (2008) finds that arrangers that need to retairgerlg@ortion of a loan in order to reduce agency
problems within the lending syndicate charge a higher sgmead to the borrower in order to compensate for
the fact that this higher stake limits their abilityoftimally diversify their loan portfolio.
* A related literature analyses similar issues in thretext of underwriters’ retention rates during an IPO (Chen
Jhou and Yeh, 2007, and Corwin and Schultz, 2005).
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arrangers jointly retain (either through more arrangetirough each arranger taking a larger stake).
At the same time, the average number of participants raag been reduced during the crisis,
reflecting that increased agency problems make participamts hesitant to buy syndicated loans in
the first place (even if arrangers would keep a largerestfagach loan). Given a certain loan size and
number of participants, increased screening and monitoridlg algio have resulted in more
concentrated lending syndicafes the remainder of this paper, we test whether these poedicre

borne out by studying (pre-)crisis data on syndicated bank lending

3. Data and methodology

3.1 Data and summary statistics

We obtain our data from the Dealogic Loan Analytics datababk&h provides comprehensive
market data on virtually all global syndicated loans. Lentieve a strong incentive to report deals to
Dealogic as this database is used by the financial poegenerate league tables of the most
successful arrangers. Our dataset contains detailednafion on 16,918 syndicated loans to private
borrowers in the United States, Western Europe, andje taimber of emerging economies. Annex 1
contains more details on the geographical break-down of thsadaill loans were signed between
January 2005 and end-year 2008. Just over sixty per cent of the ifoaur sample consist of
multiple tranches. In those cases we compute weighted asei@geur variables at the loan level,
weighing each tranche by its amount. The tranches ohdicssted deal are negotiated at the same
point in time and are part of one contract and as such smatlthe treated econometrically as
individual observations (Sufi, 2007). By using the loan as theaimbservation we also prevent

oversampling.

Our dataset includes information about the borrower (cguwitincorporation, industry, and credit
rating), about the loan terms (maturity, volume, currespyead, fee structure, and loan purpose), and
about the structure of the syndicate (number of arrangerpanicipants). For a sub-sample of the
data we also have information on the share of the loahldyeéach lender. Our initial data download
consists of 22,725 loans. For each loan we check the alisylabinformation on the identities of all

syndicate members and only keep loans with complete andstonsinformation. We exclude

® Increasing the number of arrangers could lead to duplicefiamnitoring efforts or, on the contrary, to free-

riding among arrangers (Esty and Megginson, 2003). Howeverodh syndications an agent bank performs the

practicalities of monitoring on behalf of all banks. the extent that this effectively centralizes the momitpr

process, adding more arrangers will be less of a problem

® Small syndicates may also facilitate the restructupirugess in case of default (Bolton and Scharfstein, 1996).

Indeed, Lee and Mullineaux (2004) find that syndicates asflenand more concentrated for riskier borrowers.
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project finance loans, loans to (quasi-) government estitind loans where an international financial
institution (such as the EBRD or the IFC) is a syndicagmber. This data cleansing reduces our
sample to 16,918 loans. For each loan we categorizgradicate members as either arrangers or
participant banks. We define arrangers as those finansiauirons with the title of mandated lead

arranger or book runner and classify all other syndicatebeestas participants.

Our main independent variable is a crisis dummy that i®"Zer syndicated loans signed between
January 2005 and September 2007 and ‘one’ for loans signed doengisis period, which we

define as October 2007-December 2008 (the latter date is todf date of our dataset). We let the
crisis start in October 2007 rather than August 2007 to tatkeaiccount that there is a time lag
between starting loan negotiations and signing the deal. Theiategoiand arrangement process
takes on average almost eight weeks (Godlewski, 2008). ¥e@aquarter of all observations concern

loans signed during the crisis period; the remainder was sgypettisis.

While August 2007 is generally regarded as the start of ibig’cthe negative impact of the crisis on
financing conditions progressively increased during the followmogths. This means that our “early
start” of the crisis is a conservative approach when astigm the impact of the crisis on bank
behavior. Our results are robust to starting the cris# later point in time (January 2008 or mid-
March 2008) and our results also remain the same when wewstgre-crisis period in January 2004
or January 2006 instead of January 2005 (results availabldli®authors upon request). Finally, we
also use step-up dummies to test whether the impact ofisiee@an banks’ screening and monitoring

intensified over time. We do not find evidence for suchnareased impact over time.

Table 1 provides summary statistics for the variablesweaise in the empirical analysis. Before the
crisis, the average loan amounts to USD 641 million asdamaaverage maturity of four years and
nine months. During the crisis, loans become on average 2pesmaller and the average maturity
shortens by half a year. We create three dummy vasidbé single out loans with the purpose of
refinancing an existing loan, acquiring a company (acqoisifinance), or for general corporate

purposes (such as working capital and trade finance). Befererisis, 27 per cent of all syndicated

loans are meant to refinance existing loans. Thisgméage almost halves during the crisis. We also

include two risk mitigant dummies. The first one indisatghether a loan is secured through

’ Book runners sell the loan to participants but are nafved in negotiations with the borrower.

& We believe this is the best way to distinguish betwssaks that are actively involved in the loan structuring
and marketing and those that only provide funds. However, ocedlgitbanks are given the title of mandated
arranger or book runner due to the amount they provide,teeagh they do not do any arranging work.

° On Thursday August™2007, the European Central Bank and the US Federal Resgoted substantial
amounts of liquidity into their banking systems. @tbentral banks soon followed suit. That week also saw th
TED spread — the difference between the three-monthl Tabe and three-month LIBOR, an indicator of
perceived credit risk — spike above 100 basis points foirtidime.
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collateral and the second one whether repayment is guardmyteethird party. Pre-crisis only 3 per
cent and 18 per cent of all loans are guaranteed bydapity or secured by collateral, respectively.
During the crisis the percentage of secured loans dropshigd, suggesting banks moved away from

more risky loans (which in general are secured).

Tablel
Summary Statistics for Syndicated L oan Deals - Pre-Crisisand Crisis

The table shows summary statistics for our samiplss918 syndicated loans signed between Janu&¥ 80d December 2008. The pre-crisis
period starts January 2005 and ends October 208Zyisis period includes the rest of the samptige

Pre-Crisis Crisis
No. Mean St. Dev. No. Mean St. Dev.
Syndicated loan characteristics
Volume (US$ million) 12652 641 1690 4265 565 1642
Maturity (years) 12190 4.74 2.37 4046 4.24 2.72
Loan is guaranteed 12653 0.03 0.18 4265 0.04 0.19
Loan is secured 12653 0.18 0.39 4265 0.12 0.33
Loan for refinancing purposes 12653 0.27 0.44 4265 0.16 .37 0
Loan for acquisition purposes 12653 0.21 0.41 4265 0.20.400
Loan for general corporate purposes 12653 0.40 0.49 54260.48 0.50
Syndicate structure characteristics
Number of arrangers 12652 2.87 2.30 4265 2.79 2.32
Number of participants 12562 4.41 5.94 4195 3.27 4.42
Total share held by arrangers 2665 0.55 0.27 757 0.63 8 0.2
Average share held by arrangers 2654 0.27 0.20 756 0.29.19 0
Concentration: share of five largest lenders 2665 80.7 0.24 757 0.84 0.21
Concentration: Herfindahl index 2665 0.24 0.18 757 0.27 .180
Borrower and lender characteristics
Borrower has credit rating 12653 0.32 0.46 4265 0.26 0.44
Times borrowed since 1980 at time of signing 12653 404. 5.13 4265 4.24 4.88
Located in USA 12653 0.62 0.49 4265 0.62 0.48
Located in EU15 12653 0.28 0.45 4252 0.23 0.42
Located in emerging market 12653 0.10 0.30 4265 0.15 0.35
Average market share arrangers at t-1 12652 1.63 1.85 4265 1.26 1.64

As dependent variables we create a number of measuaenayndicate structure. These include the
number of arrangers, the number of participating bankstle average share and the total share of
the loan held by the arrangers. We measure the concentcdtibie syndicate by the Herfindahl-
Hirschman Index (HHI), which is the sum of the squared &lares held by all syndicate members,
and by the combined loan share of the five largest symdioambers. The structure of the lending
syndicate changes during the cri€iVhile the average number of arrangers stays more ®ithes

same, at just below three, the average number of partisip@clines from 4.4 to 3.3. The average

% Note that these are basic descriptive statisticsawverdo not correct for changes in loan size.
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percentage of the loan that the arrangers jointly rataieases by 15 per cent to 63 per cent and the
average share kept by each individual arranger increasespay ent to 29 per cent. Lending
syndicates also become more concentrated. The sharbyhtié five largest lenders increases by 8
per cent and the HHI by 13 per cent. Unfortunately, compiébemation on the distribution of the
loan among the syndicate members is only available foftradf the sample (3,422 loans). The
characteristics of the loans in the full sample antha$e for which we have information on arranger
shares and concentration ratios are, however, very sifgainstance, the difference in average loan
amount is only USD 28 million and the difference in averagtuntg is about a week. The main
difference between the two samples is that loans inUB& are underrepresented in the full

information sub-sample while loans in Asia are somewhartrepresented.

Finally, we create a set of borrower and lender visathat we use as independent variables. The
first dummy variable captures whether the borrower is rayea rating agency at the time of signing
of the loan or not. In general, more information willfaelicly available about rated borrowers. Pre-
crisis about a third of all borrowers are rated. Sumylgi the share of rated borrowers drops
significantly during the crisis. We also create regionahuhy variables that indicate whether the
borrower is incorporated in the USA, the EU15, or in an gmgrmarket. About 60 per cent of all
borrowers are US firms. During the crisis there is ghslincrease in the proportion of borrowers in

emerging markets at the expense of the proportion of bersow Western Europe.

We also construct a variable that measures the reputdtlmrowers. Reputation can attenuate the
information asymmetries between borrowers and lenders avebet arrangers and participants
(Gorton and Pennachi, 1995). The borrower reputation variablesethel(log of the) number of
previous syndicated loans that the borrower has raiseckssfally since 1980. We expect that
information asymmetries between repeat borrowers andrkerde smaller than between first-time
borrowers and lenders (Diamond, 1991). On average, the borrawers dataset had built up a

history of just above four previous successful syndicationg 4i880.

Finally, we construct an arranger reputation variable ¢hgtures the experience and skills of the
arranger group of a particular loan (Sufi, 2007; Goplan, NandaYerramilli, 2007). Arrangers with
a lot of prior experience know that the reputation they haveduer time is valuable as it helps them
to be involved in future deals as well. They will thus bs leslined to mislead participants as this
may jeopardize their reputation and future deal flow. Indeedni®end Mullineaux (2000) and Lee
and Mullineaux (2004) find that arrangers with a long histbmgpeat transactions are able to sell off
larger parts of the loan. Furthermore, Champagne and Kryz&n@0€7) find that the probability of

a participant joining a syndicate is higher in case of mepeatable arrangers. We first calculate for
each year the market share of the top 200 arrangers in thé sjyoldgcation market. For a loan in

yeart, we then add the market shares in yehof all arrangers of that loan. For each syndicated loan
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we thus approximate the joint market share of all arrangerse previous year. In case an arranger is
not in the previous year’s top 200, the market share for thextgar is set to zero. The joint market
share of arrangers is a good proxy for their reputation shredinancial press regularly publishes
league tables in which the top arrangers — worldwide andhévidual geographical regions — are
ranked according to the total loan volume they arrangethanprevious year. Higher rankings in

league tables thus imply increased exposure and a legiteation in the financial community.

During the crisis the arranger reputation variable decre&seglg (23 per cent). This mainly reflects
that a number of Japanese banks entered the global topdar@angers for the first time in years,
replacing some well-known Western institutions. These nemadsrin the league tables held smaller
shares of the syndicated loan market during previous yeaher tlvey were not in the top 10 — and

hence had built op less of a reputation through repeaaictians during the pre-crisis period.

3.2 Empirical methodol ogy

Throughout the paper we report regressions in which the dagierateble is one of our measures of
syndicate structure: the number of arrangers, the numhearo€ipants, the total share held by the
arrangers, the average share held by the arrangers, tlee lskdrby the five largest syndicate

members, or the Herfindahl index.

To measure the impact of the crisis on syndicate struct@reise the crisis dummy as a stand-alone
independent variable and in some cases also to createctiae terms. We also include a standard set
of loan-specific and borrower-specific control varialitest can be expected to influence the structure
of syndicates. Loan-specific variables such as matuaitypunt and collateral are usually decided
upon before the syndication process (during the negotiationsdyetive arrangers and the borrower)
and as such are exogenous to the syndicate structure. Werexged with sector dummies but these
turned out to be mostly statistically insignificant amd thus exclude them to preserve degrees of

freedom. However, including sector dummies does not changef aoy results.

We estimate Tobit regressions since our dependent variatdeeither censored at one side (number
of participants and arrangers) or on both sides (shai@bles). Throughout all tables the coefficients
are marginal effects and all standard errors aredsitedasticity robust and clustered at the borrower
level. We obtain very similar results when clustering atdeetor level and when using an OLS
regression technigue or — in the case of discrete andegative dependent variables like the number

of arrangers or participants — a Poisson technique.



4. Thefinancial crisisand bank behavior: empirical results

4.1 Mainresults

Table 3 provides the results of our basic regression estinmisamine the impact of the global
financial crisis on various measures of syndicate struciiume first two columns show regressions for
the full sample with the number of arrangers and partitpas dependent variables, respectively.
Columns three to eight show regressions for the sub-samplehich we have information on the
distribution of the loan among the lenders, which allows us é¢aterthe share and concentration
variables. Columns three and four replicate the first é@lumns but now for the sub-sample only.
The overall similarity between the results in the fivgd columns and those in columns three and four
adds further confidence to our earlier conclusion (cf. &ec8.1) that there are no systematic

differences between the loans in our full and in our gesdimple.

Even when taking into account loan size and other contra@hblas, our results indicate a clear
decrease in the number of participants during the crisébaut 21 per cent of the pre-crisis mean.
There is no significant change in the number of arranderangers have reacted to the crisis by
jointly retaining about 10 per cent more of each loan om tven balance sheet, while the average
share retained increased with 6 per cent. The to#al share held by the top 5 lenders goes up by 8
per cent. As a result of the reduced number of partigpant the increased retention rate of the
arrangers, lending syndicates become during the crisis muchcomeentrated, as evidenced by the

significant increase in the Herfindahl index (9 per cent).

As explained in Section 2, this finding points to a taofiencreased screening and monitoring. As
participants largely depend on the arrangers for ex anteliigence and ex post monitoring they
need a credible commitment from the arrangers that thlepat shirk. The fact that arranging banks
keep more of the loan on their own balance sheets duringrigie suggest that (prospective)
participants demand stronger assurances that borrowers raveadequately screened and will be
effectively monitored. To a certain extent the crisigstipartially reverses the typical pyramid
structure of loan syndications, in which a small numlbe@r@ngers distributes a loan to a wide group

of participants.
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Table2
Impact of Crisis on Syndicate Structure

This table shows the results of Tobit regressions estimatia impact of the crisis on the structure of loan syndicateisis is a dummy whictis
one for the crisis period (October 2007 until December 2@08) zero for the pre-crisis period (January 2005-Octobe7 2&olume equals the
log of the loan amount in dollar$aturity is the log of the maturity of the loan in dayRated is a dummy which is one if the borrower is rated.
Secured is a dummy which are one if the loan is secur@tiaranteed is a dummy which is one if the loan is guaranteBdrrower reputation
equals (1 plus) the log of the number of previous syndicataedd the borrower raised between 1980 and the time of therduoan signing.
Arranger reputation captures the joint market share of the arranger group poidoan signing. Refinancing, Acquisition and Corporate are
loan purpose dummies which are one if the main loan purposgfirancing, acquisition or general corporate purposepeetively. Theomittec
loan purpose group is "OtheSovereign rating is the (numerical) rating of the country in whitie borrower is located at time of signing (hic
value implies lower risk).USA is a dummy which is one if the borrower is located in the Unifdtes. Full sample includes all loarfartia
sample includes only those loans for which the amount heldamh syndicate member is available. Standard errors ageokkédasticity robust
and clustered by borrowing firm. All regressions includeoastant and coefficients are marginal effects. Robustlpegaappear in brackessc
** ** and * correspond to one, five and ten pentdevel of significance, respectively.

Full Sample Partial Sample

Average Total Share
Total Share Share Held Held By

No. No. No. No. Held By By Top 5 Herfindahl
Arrangers Participants  Arrangers Participants Arrangers Arrangers Lenders Index
Crisis 0.024 -0.662%* 0.144 -1.610**  0.089**  0.015**  @47**  0.022**
[0.483] [0.000] [0.126] [0.000] [0.000] [0.016] [0.000] Joo0]
Volume 0.672*%*  0.740* 0.811%*  1.306** 0.009*  -0.057** -0.100** -0.052*+*
[0.000] [0.000] [0.000] [0.000] [0.062] [0.000] [0.000] Joo0]
Maturity 0.052* -0.019 0.098 -0.087 -0.003 -0.010* -0.003  0.002
[0.092] [0.784] [0.157] [0.544] [0.749] [0.055] [0.631] [001]
Rated 0.501**  (0.358*** 0.865%*  1.395%* 0.009 -0.037*%* -0.072**  -0.028***
[0.000] [0.001] [0.000] [0.000] [0.553] [0.000] [0.000] Joo0]
Secured -0.374**  -0.705%* -0.280**  -0.469* 0.021 0.0 0.042**  (0.035**
[0.000] [0.000] [0.007] [0.033] [0.164] [0.000] [0.000] Joo0]
Guaranteed 0.107 -0.089 -0.250 -0.727* -0.005 0.002 0.018 0.021*
[0.370] [0.698] [0.135] [0.019] [0.810] [0.834] [0.181] J065]
Borrower reputation  0.253**  (0.372** 0.314** 0.332* @O3 -0.030 -0.030**  -0.026***
[0.000] [0.000] [0.002] [0.052] [0.797] [0.000] [0.000] Joo0]
Arranger reputation -0.187**  -0.042%* -0.124*+  0.328* -0.027** -0.015** -0.017** -0.014***
[0.000] [0.006] [0.002] [0.000] [0.000] [0.000] [0.000] Joo0]
Refinancing 0.568**  0.626*** 0.907**  0.988** 0.000 -0078** -0.109***  -0.080***
[0.000] [0.000] [0.000] [0.000] [0.991] [0.000] [0.000] Joo0]
Acquisition 0.197**  -0.335%* 0.738** -0.410 0.103** -0.048**  -0.030* -0.038***
[0.000] [0.008] [0.000] [0.231] [0.000] [0.000] [0.059] Joo0]
Corporate 0.259%* 0.114 0.672%*  0.857** -0.020 -0.067  -0.089 -0.070***
[0.000] [0.321] [0.000] [0.000] [0.227] [0.000] [0.000] Joo0]
Sovereign rating -0.073**  -0.141%* -0.043*  -0.196** 0.007** 0.007**  0.011**  0.005**
[0.000] [0.000] [0.011] [0.000] [0.002] [0.000] [0.000] Jo0]
USA -0.192**  -0.865** -0.732%*  0.523*  -0.092** 0.038**  0.020** 0.028**
[0.000] [0.000] [0.000] [0.038] [0.000] [0.000] [0.043] Joo0]
Observations 16000 16000 3113 3113 3113 3113 3113 3113
LR chi2 3913.671 1168.682 1026.153  780.568 212.756  1837.72544.139  1977.689
Log Likelihood -32920.152 -43109.922 -6998.882 -8568.11-1233.934 1635.609 -848.022  1943.493

We argue that the increased retention rates by arraagerst caused by an inability of arrangers to
sell loans to (less liquid) participant banks, but thatesults from the need to assuage agency
problems between arrangers and potential participantsthier words, we interpret our results as
evidence of a tactical decision by banks to intensify mdngoand screening of (prospective)

borrowers. If our findings would just reflect a sudden radactacross the board in participants’
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willingness or ability to buy syndicated loans, we would ekpe find many transactions in which
arranging banks tried to reduce the loan volume during thecatiw process. However, during the
crisis the loan amount was scaled back in only 1 per ¢ett tbansactions (compared to 0.2 per cent

before the crisis).

This still leaves the possibility that arrangers dedmléake on a larger portion of the loan than
originally planned because, although selling down turns out tiffieult, arrangers might not want
to renegotiate the loan with the borrower as this cbalan their reputation and potentially lower
future fee income. While this may have happened in some ¢udiicases, it is hard to imagine this
as an equilibrium outcome. The syndicated loan marketamsparent and information on increased
difficulties to sell down loans spreads easily throughntheket. An arranger might make the mistake
to implicitly or explicitly underwrite a loan that twsmout to be too large to sell down once, but likely
not several times in a row. Instead, the next time trenger will likely only agree to underwrite a
smaller loan, perhaps with the option of increasing tbe&nlamount if the loan would be
oversubscribed. Indeed, our data show that during the crislegheamount was increased in 5 per
cent of the cases. Furthermore, as we discuss in8etR, the change in syndicate structure during

the crisis has not been uniform but instead depends oewvisleof agency problems that are present.

Our various control variables tell an interesting story &l wnsurprisingly, larger loans are
distributed among larger syndicates as each lender need&etamdaount of exposure limits to
individual borrowers. As a result, lending syndicatesdoge loans are on average less concentrated,
which is in line with earlier findings by Lee and Mullinea@0Q4) and Sufi (2007).

Next, we find that loans secured by collateral tend teywalicated by smaller, more concentrated
lending syndicates that consist of both a smaller numbarrangers and of participants. Whereas
there are fewer arrangers, they each hold a bigger stakelohth@here is no effect on the joint stake
that the arrangers hold). These findings are in line with bamksitoring guaranteed and secured
loans more intensely, presumably because lenders regacdred loans asmore risky,
notwithstanding the presence of collateral. This is caedtistvith Berger and Udell’'s (1990)
observation that collateralized loans are more riskgré® because they are granted to borrowers that
need more intense monitoring. Indeed, Barbosa and Ril2€6Y] find that the presence of collateral
leads to higher interest rate spreads on syndicated loangisband Mullineaux (2000) find that the

retention rate of collateralized loans is higher soiti@ntives to monitor are less diluted.

The interpretation of our findings on secured loans is éurdtrengthened by our finding on the
impact of borrower ratings. While having a rating does redamthat a borrower is less risky per se, a
rating implies that the borrower has been scrutinized byoon@re rating agencies such as Moody's
or Standard & Poor’'s. The results of this due diligenm the form of the rating and the

accompanying research notes, are publicly available. Themation asymmetry between a lending
12



syndicate and a rated borrower will thus be lower thawdsn a lending syndicate and a non-rated
borrower. In line with Lee and Mullineaux (2004) and Sufi (2007) we that loans to rated

borrowers tend to be granted by larger and less caatetitlending syndicates that consist of both
more arrangers and more participants. Importantlyh eaanger retains a smaller stake on its own
balance sheet compared to non-rated borrowers. When informaymmetries are low, there is less
need for arranger banks to retain a large part ofodne to convince participants that they sufficiently

screen and monitor.

Next, we look at the impact of borrower and lender reputatidve find that syndicated loans to
repeat borrowers are granted by larger, less concenswatedtates in which each individual arranger
retains less of the loan. Repeat borrowers are theeiped as less risky and loans to such reputable
borrowers are plagued by fewer agency problems. Asfater reputation, we find that experienced
and reputable arrangers are able to syndicate a loarfemitlt arrangers and to a broader group of
participants? As with reputable borrowers, syndicates led by expeenarrangers are less
concentrated and these arrangers, individually and jointly, toeestain less of each loan. Arranger

reputation reduces agency problems within the lending syndicate.

Finally, we find a highly significant impact of the sovegreicountry rating where the borrower is

based: loans to borrowers in riskier countries (a low#ing) are spread among more syndicate
members. This likely reflects that both arrangersgarticipants have to abide by strict internal limits
on aggregate country exposure. All else equal, bankshugl have a greater incentive to diversify a

loan to a borrower in a risky country as in thatecagposure limits will be more binding.

4.2 Thedifferentiated impact of the financial crisis on lending to various borrower types

The preceding section showed that banks reacted to theifihansis by stepping up their screening
and monitoring efforts, as reflected in smaller and noamrecentrated lending syndicates. We also
found that when information asymmetries are relativelgdasuch as in the case of risky loans to
unrated borrowers, banks tend to lend in small groups. Yieedrthat this stresses the importance of
overcoming agency problems. If this is indeed the underlying cansexould expect that the onset
of the global financial crisis has impacted upon diffetgpes of borrowers in different ways. To
analyze this, we estimate a set of regressions in wikcimteract the crisis dummy with a number of
variables that proxy for the importance of agency probl8iable 3 summarizes the results (control

variables are included in all regressions but not showretsons of brevity).

1 We measure borrower reputation as the log of the nuofbémes that the borrower successfully raised a
syndicated loan since 1980. We find similar results, whemmeasure borrower reputation through a dummy
variable that indicates whether the borrower raisetlay more loans during the preceding three or fiegesye
2The impact on the number of participants is negativkerfull sample.
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Table3
Information Asymmetry and Impact Crisison Syndicate Structure

This table presents evidence on how the impact of the crisitoan syndicate structure depends on the lefel
information asymmetry between the borrower and the lendBne crisis dummy is interacted with a numbafr
variables capturing differences in information asymme@yisis is a dummy which is one for the crisiserioc
(October 2007 until December 2008) and zero for the prascpsriod (January 2005-October 200Rpted is a
dummy which is one if the borrower is rateBorrower reputation equals (1 plus) the log of the number of previous
syndicated loans the borrower raised between 1980 andrtieedf the current loan signingecured is a dummy
which is one if the loan is collateralisefrranger reputation captures the joint market share of the arranger gioup
the year prior to loan signing. All regressions include thee control variables as the baseline model (Tablg29.
sample includes only those loans for which the amount heleao syndicate member is available. The regressions
estimated using Tobit. Standard errors are heteroskedgstbust and clustered by borrowing firm. Akgressior
include a constant. Coefficients are marginal effects. Tdtmust p-values appear in brackets and ***, ** apd
correspond to one, five and ten percent levelgfiicance respectively.

Mean Share Held By Arrangers Herfindahl Index

)] 2 ©)] (4 )] 2 3 4
Crisis 0.017** 0.021* 0.022** 0.025*** 0.022** 0.027** 0.024** 0.031***
[0.024] [0.033] [0.001] [0.002] [0.000] [0.000] [0.000] [@OO]
Crisis*Rated -0.007 -0.007
[0.516] [0.357]
Crisis*Borrower rep. -0.006 -0.010**
[0.195] [0.022]
Crisis*Secured -0.039** -0.018
[0.027] [0.201]
Crisis*Arranger rep. -0.013**+ -0.013**
[0.008] [0.000]
Observations 3113 3113 3113 3113 3113 3113 3113 3113
LR chi2 1941.64 1946.11 1950.26 1945.39  1998.19 1998.281.08 2000.07

1635.77 1636.23 1639.23 1638.65

1943.8A5185 1944.73 1948.41

Log Likelihood

Table 4 replicates our earlier finding that lending syndscdtecame more concentrated and that
arrangers started to retain larger loan shares dumangrisis. This crisis impact holds for both rated
and unrated borrowers: we do not find a significant coefit for the interaction term of the crisis
dummy and the rating dummy. So while we find evidence thatedit rating reduces agency
problems during normal economic times, we do not find any ee&lef a differentiated impact of the
crisis on rated versus unrated borrowers. For both tgpesrrowers, screening and monitoring by

banks has become more important.

Second, we investigate whether there is a differentiatpdatrof the crisis on experienced borrowers
that have built up a good reputation over the years. Interestbmiygwer reputation matters during
the crisis: syndicated loans to repeat borrowers becomectexentrated. Whereas having a credit
rating does not shield borrowers from the impact of thes¢iigiving built up a reputation as a ‘good’
borrower over the years does help to contain the increasefammation asymmetries between

borrowers and lenders. What mattered most during the evessswhether the borrower has been
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exposed to banks’ scrutiny during earlier syndications and not slo whether the borrower has been

rated by an external rating agency.

Next, we find that during the crisis, compared to non-secloeds, collateralized loans see a
significantly smaller increase in retention rates amenmgngers. While monitoring and screening gain
in importance during the crisis across the board, thiess the case for secured loans. So while
collateral does not yield much protection to lenders in génera find some evidence that

collateralized loans suffered somewhat less from isaeagency problems during the crisis than

non-collateralized loans.

We also test whether there is a differentiated cisgact across arrangers with a varying amount of
reputation (measured as the market share in the syndicatechdoket in the previous year). We find
strong evidence that lender experience is particularly impbduring a financial crisis. Experienced
arrangers need to increase their retention rates fathissompetitors with a weaker market position
and loans put together by these arrangers show a much smel&ase in concentration during the
crisis. Clearly, lender reputation is a crucial mechanguoontrol agency problems within the lending

group, in particular during episodes of financial turmoil.

4.3 An alternative interpretation: moral hazard versus adver se selection

Up till now we have interpreted our results as evidence oh@eased need to screen and monitor
borrowers during the crisis. Participants want to make soat borrowers have been adequately
screened and will be adequately monitored before agreeing tioigze in a syndicate. Arrangers
need to keep a larger share on their books as participanterarermed aboutnoral hazard with
respect to arrangers’ screening and monitoring efforts.edery an alternative interpretation is also
possible. It is possible that participants’ main wasryot so much that arrangers will not screen and
monitor sufficiently, but rather that because the arrangense private information about the
borrower, there will be scope fadverse selection. In this case arrangers do not keep a larger loan
share to convince participants that they adequately screem@mtbr the borrower, but to convince
them that they do not only sell down the relatively risky odhthis is the case, our results should

not be interpreted as evidence that banks react to #i layi increasing monitoring and screening.

In order to distinguish between these two possible expiarsadf our findings, we follow Sufi (2007)
and measure the number of previous relationships betweemrthngers and the particular borrower.
We construct twaelationship variables. The first one equals the log of (1 plus) the nuibigmes
(one or more of) the arranger(s) in the current loarcistred a loan in the past for the same borrower.
The second one is a dummy which is ‘one’ if at least onehefarrangers in the current loan

structured a loan in the past for the same borrower and’ ‘atherwise. We add these variables (one
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at a time) to our baseline regression and interact thiémaour crisis dummy. We also continue to
include our standard control variables, including the numberevious loans of the borrower as a

proxy for thegeneral level of information that is available in the market atiihe borrower.

If moral hazard on the part of the arrangers is drivingresults, then the fact that the arrangers keep
part of the loan reflects that both arrangers and paatits have imperfect knowledge about the
borrower and that the participants fear that the arrang# not sufficiently screen and monitor the

borrower. In this case, we expect that if there havea Ipeevious lending relationships between the
arrangers and the borrower, potential participants wilebs worried: they know that the arrangers
already know the borrower quite well and that additionaesing and subsequent monitoring is less
crucial. This would translate into a negative coeffitiiem therelationship variable, as participants

feel less need to force arrangers to retain a langmpaf the loan in order to prevent shirking.

In the case of adverse selection, the existence of a preeiatisnship between the arrangers and the
borrower implies that the arranger has an informatioratdge over the participants. Especially for
these types of loans the arranger has then to sigria foatrticipants that the loan is not risky. So in
the adverse selection scenario, we would expect a posaafécient for theelationship variable: in

case of loans to previous clients, the arrangers wifbbeed to retain more of the loan and to form a
more concentrated syndicate. The participants main wernoi so much that the arrangers have
insufficiently screened the borrower or will not monitor heequately, but rather that the arrangers

actually now the borrower quite well and will abuse thisrimiation.

The results in Table 4 show that we can interpret our fisdasgevidence of increased monitoring and
screening by banks during the crisis in order to reducetarnelli (other control variables are not
shown for reasons of brevity). The relationship variable shinat in case of previous lending
relationships between the same arrangers and a bortbeerrrangers need to retain less of the loan
and the syndicate becomes more diffuse. In case of riskytlietention rates thus increase, and
lending syndicates become more concentrated, because patsidgsr that arrangers will shirk when
monitoring, not because they expect arrangers to sell lzad.I®uring the crisis the impact of
previous relationships between the borrower and the samegars does not change, or becomes
even more negative, implying that the increased shaegneet by arrangers and the stronger

concentration of the syndicate during the crisis is thetrefuatoral hazard and not adverse selection.
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Table4
Adverse Selection versusMoral Hazard

This table presents evidence on how the impact of the crisisan syndicate structure depends on the lefel
information asymmetry between the borrower and the lendérs crisis dummy is interacted with a numloér
variables capturing differences in information asymmefiysis is a dummy which is one for the crispgerioc
(October 2007 until December 2008) and zero for the prascieriod (January 2005-October 2007).
Relationship equals the log of the number of times the arranger(s) of theeguloan structured a loan for the
same borrower in the pafRelationship (dummy) is one if the arranger(s) in the current loan structureleas
one loan in the past for the same borrower. All regressiooside the same control variables as tiaselin
model (Table 2). The sample includes only those loans fockvtiie amount held by each syndicate meniber
available. The regressions are estimated using Tobitd&tdrerrors are heteroskedasticity robust elndtere:
by borrowing firm. All regressions include a constant. Giegfnts are marginal effects. The robust p-values
appear in brackets and ***, ** and * corresponditue, five and ten percent level of significanceeesively.

Mean Share Held By Arrangers Herfindah! Index
()] 2 () 2
Crisis 0.021* 0.022* 0.032%* 0.031%*
[0.013] [0.034] [0.000] [0.000]
Crisis*Relationship -0.007 -0.011*
[0.199] [0.022]
Relationship -0.017%* -0.014**
[0.001] [0.003]
Crisis*Relationship (dummy) -0.008 -0.016
[0.515] [0.134]
Relationship (dummy) -0.019* -0.019*
[0.016] [0.010]
Observations 3113 3113 3113 3113
LR chi2 2131.986 2041.029 2230.646 2094.544
Log Likelihood 1643.113 1639.87 1952.632 1950.397

5. Conclusions

We use data on almost 17,000 syndicated loans to borromessab0 countries to examine how
banks adapt their lending during a crisis. Our results siav during the financial crisis banks

stepped up their screening and monitoring efforts. This findindiromn earlier more descriptive

evidence that during the financial crisis banks becames melective in lending to new customers
(Ivashina and Scharfstein, 2008). We find that duringsascairranging banks retain larger portions of
loans and form more concentrated syndicates, reflectiveg increased importance syndicate
participants attach to the adequate screening and monitdrbmrowers. We show that our results
reflect participants’ concerns about moral hazard wipect to arranger efforts and not about

possible adverse selection problems.

Importantly, we do not find an equal increase across ¢hedbin arrangers’ retention rates — which
could merely reflect liquidity constraints among poi@nparticipants — but instead show that the
increase in retention rates is stronger when agency prolaemigrger. In particular, we show that
both lender and borrower reputation are important mechanaeentrol such agency problems and

that this attenuating role of reputation has been partiguiaeful during the financial crisis. Lending
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standards needed to be tightened less during the criie aase of repeat borrowers that had built up
a good reputation during the pre-crisis years. Similarly, evadency problems increased between
arrangers and participants as a result of the finawcisik, this was less of an issue in case of
experienced arrangers with a strong market positionomtrast to reputation, having a rating by an

official rating agency does little to stem the increasagency problems due to the financial crisis.

Our results indicate that a credit rating has been ofddnise to borrowers during the financial crisis.
Instead, the only borrowers that were able to limit tloee@sed scrutiny of lenders, and the reduced
interest among participant banks, have been those that Haa beputation in the syndicated loan
market during previous years. This is not to say that haairgedit rating, and the associated
transparency, is unimportant. We clearly find thagemeral agency problems are much smaller in the
case of rated borrowers. During the crisis, however, wisdtened most was whether the borrower
had been (repeatedly) exposed to banks’ own scrutiny duringresmidications. In particular during
periods of increased overall risk, banks clearly stiif reore on their own judgment than on that of

external rating agencies.
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Annex 1

Region
USA

EU 15

Transtion countries

Country

United States of America

Austria
Luxembourg
Ireland
Finland
Portugal
Denmark
Belgium
Greece
Sweden
Netherlands
Italy
Germany
Spain
France
United Kingdom
Total EU 15

Estonia
Georgia

Serbia
Lithuania
Slovakia
Belarus
Bulgaria

Latvia

Slovenia
Azerbaijan
Croatia
Hungary

Czech Republic
Poland
Romania
Kazakhstan
Ukraine
Russian Federation

Total transition countries

TableAl
Geographic distribution of the sample

0.18
0.29
0.31
0.36
0.41
0.43
0.55
0.58
0.72
1.50
2.49
2.92
3.50
4.30
5.75
24.29

0.03
0.04
0.04
0.05
0.07
0.11
0.14
0.14
0.14
0.15
0.16
0.19

Per cent
61.96

0.21

0.24
0.26

0.51

0.60
2.4
551

3

22

Latin America

Country

Papua New Guinea

Laos
Bangladesh
Sri Lanka
Pakistan
Viet Nam
Philippines
Thailand
Indonesia
Malaysia
China
India

Total Asia

Guatemala
Uruguay
Honduras
El Salvador
Costa Rica
Venezuela
Dominican Republic
Colombia
Argentina
Peru
Panama
Chile
Mexico
Brazil

Total Latin America

Per cent

0.01
0.02
0.04
0.07
0.09
0.24
0.25
0.28
0.48
0.50
1.71
1.78
5.47

0.01
0.01
0.02
0.02
0.03
0.05
0.07
0.08
0.15
0.15
0.19
0.39
0.76
0.87
2.80
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