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Abstract

Do lending relationships mitigate credit rationinBG®es securitization influence the
impact of lending relationships on credit ratiorinlj so, is its impact differently in
normal periods versus crisis periods? This paperbaoes several unique data sets to
address these questions. Employing a disequilibriodel to identify credit rationing,
we find that more intense lending relationshipsasueed through their length and
lower number, considerable improve credit supplg aeduce the degree of credit
rationing. In general, we find that a relationshijth a bank that is more involved in
securitization activities relaxes credit constraimt normal periods; however, it also
increases credit rationing during crisis periodealy, we study the impact of different
types of securitization — covered bonds and modgdsarked securities (MBS) — on
credit rationing. While both types of securitizatioeduce credit rationing in normal
periods, the issuance of MBS by a firm’s main bagjgravates these firm’s credit
rationing in crisis periods.

JEL-classification: G21

Keywords: lending relationships, financial crissgcuritization.



1. Introduction and motivation

The global financial crisis of 2008/9 and the enguiight away from risk have
affected credit flows towards various groups ahfirto different degrees, depending on
their size, location and risk features. Firms mayheavily on bank credit such as small
and medium sized enterprises (SMEs) are partigularinerable to the credit crunch.
At the same time, SMEs typically benefit from irderbank-firm relationships, which
may help mitigating supply side effects stemmingrfrshocks to the banking system.
We study whether intense bank-firm relationshipfp he reducing credit rationing.
Furthermore, we investigate how securitization astibcks to the issuance of
securitization affect firms’ financing constraimtsring normal periods and during crisis
periods. The 2008/9 worldwide financial crisis pgo®s an opportunity to study the role
of lending relationships and these banks’ involhesdnin securitization activities on the
degree of credit rationing.

In this paper, we test three different hypothesmsalzning several unique data
sets on Spanish firms. First, do more intense tfendelationships help firms to be less
financially constrained? That is, even in normalds, lending relationships can help
firms to be less financially constrained. Petersend Rajan (1994) were the first
investigating this question using data on firmd$iargce on trade credit. They found that
firms with longer bank-firm relationships were ldd®ly to employ costly trade credit.
We test this first hypothesis employing a disegquilim model (see Maddala (1980) for
the introduction of this model; or Carbé et al. @@ for an application to finance), as
recently the assumption that trade credit is marstlg than bank credit has been
subjected to criticism (Burkart et al. (2011)). &ed, we investigate whether positive
liquidity shocks due to a greater issuance of sered assets and negative liquidity

shocks due to a drying up of these markets, as agkhocks to the health of the



banking system generate a supply effect. The ban#timhg channel would imply that
firms borrowing from banks subject to a larger shtuctheir financial health face larger
financing constraints than otherwise similar firmkgnally, we address whether firms
with more intense bank-firm relationships are beltedged against this supply side
effect than otherwise similar firms.

These questions are of great concern to governnasn®MVEs are the backbone
of OECD economies accounting for up to 97% of mth$, between 40 and 60% of
GDP, and up to 70% of employment (and even highecgmtages in non OECD
countries). Our results are relevant for both ptiacers and policy makers. For
example, our insights may help in designing finahcegulation on bank liquidity in
order to dampen the impact on firm credit rationing

Our findings can be summarized as follows. Firsmg$ with a more intense
lending relationship as measured through its leagthlower number of banks they are
dealing with, enjoy a greater credit supply anddowegree of credit rationing. These
results are in line with previous findings (e.geté?sen and Rajan (1994)) but we are
employing a disequilibrium model. Second, firms whanain bank is more involved
into securitization enjoy lower credit constraimsnormal periods; however, they also
face increased credit rationing during crisis p#sioThis shows that securitization
generates supply effects which depend on whethear&en normal or crisis periods.
Finally, we study heterogeneity within securitipatiactivity by investigating the impact
of different types of securitization — covered berghd mortgage-backed securities
(MBS) — on credit rationing. While both types otsatization reduce credit rationing
in normal periods, a firm’s main bank issuing MBgjeavates credit rationing in crisis

periods.



Our paper is related to two strands of literatdree first strand concerns the
topic of securitization in normal times and criperiods. Securitization may stimulate
loan supply by increasing the liquidity of bankslldnce sheets (see e.g. Wagner and
Marsh (2006) or Duffie (2007)) or improving a banksk absorption capacity. During
stress periods, however, banks relying on secatitim may face additional liquidity
problems or capital constraints reducing theiringlhess to provide loans.

The empirical work on the causes for banks to @gadte in the securitization
markets and the consequences of securitizatiorank' ®willingness to grant loans, and
their screening and monitoring incentives is depiglg rapidly (see e.g. Dell’Ariccia et
al. (2009); Mian and Sufi (2009); Keys et al. (2D16&r Panetta and Pozzolo (2010)).
Initial empirical work on how loan sales impactderg relationships show that selling
of loans does not hamper the bank-firm relationgleyg. Drucker and Puri (2009)).
Hirtle (2007) studies the use of credit derivatiaesl finds that these enhance a bank’s
loan supply. Our paper is closest related to reeampirical work on the impact of
securitization on bank lending (see e.g. Goderial.ef2007), Jiménez et al. (2010) or
Carbé et al. (2011)). Goderis et al. (2007), foaraple, investigate the impact of a
bank’s securitization activity on the aggregatenlgaowth of a bank’s portfolio. They
find that banks who are active in securitizatiohibit a larger loan growth than banks
not being active in securitization. We improve uploair work as we employ bank-firm
level lending relationship information and theirimhank’s activity in securitization to
study how securitization affects credit constraattthe firm level. Jiménez et al. (2010)
employ detailed bank-firm level data from the Sphncredit registry. They find that
banks with more securitizable assets make moresl@amailable to firms. However,
there is a substantial crowding out effect takitagxe as this expansion crowds out bank

loans from other banks within the same firm. Thegatude that in general equilibrium,



the impact of securitization is close to zero doghe crowding out of existing bank
credit. They develop a clever identification stggtéo pin down the supply effect of
securitization. Their identification strategy ralien employing firm fixed effects to
absorb credit demand shocks, allowing comparinf@iwithe same firm the impact of
bank credit supply shocks. This implies that thegsider only firms with at least two
bank relationships. This may be a restriction asiyrfams have one bank only and
exactly those single relationship firms may be tmes where shocks to the bank
relationship are most cumbersome (see e.g. De@gtyak (2011) showing that shocks
stemming from bank mergers are most severe forlesingjationship firms). Our
approach is to estimate a disequilibrium model @mimg a loan demand, loan supply
and transaction equation. This allows studying Iseauritization activity of the firm’s
main bank impacts credit supply and credit ratigniwe estimate the level of firm
financing constraints and we find that a greatéensity of securitization by a firm’s
main bank reduces credit constraints to a greatene Carbo et al. (2011) analyze the
deterioration of credit quality in Spain considerirating changes in securitized deals.
Their results suggest that loan growth significaafifects loan performance with a lag
of at least two years while loan performance istbto explain rating changes with a
lag of four quarters. They also find that althowsgturitized products are supposed to
ensure remoteness from their originating bank, beh&racteristics (in particular,
observed solvency, cash flow generation and codiciefcy) affect ratings
considerably.

A second strand of related papers addresses trsti@uen how relationship
banking affects credit availability in normal timaad in crisis periods. Most studies
find that relationship borrowers (longer duratiomider scope, fewer banks,

geographically close banks) have better accesgethtcPetersen and Rajan (1994), for



example, find that firms with stronger relationshipave a higher debt to assets ratio,
and resort less often to trade credit. Cole (196Bprts that bank-firm relationships of
more than 3 years already have a large impact editcavailability. Agarwal and
Hauswald (2010) find that relationship banking evdes credit availability when bank
and borrowers interact in person but not in casee-tdans. (For a comprehensive
overview, see Degryse et al. (2009), their Tab® Ranel C). Other papers study the
impacts of bank distress on borrowing firms andrtile of relationships. The closest to
our work are recent papers that look into the goesthether the US financial crisis
spurred a supply side effect. Puri, Rocholl andf&teg2010), for example, employ loan
application data at German savings banks in theg&006-2008. They investigate
whether savings banks which are exposed to shaoks Eandesbanken (whom they
own) stemming from the US, behave differently timmm-exposed savings banks, i.e.
who own Landesbanken without exposure to the U&htiral crisis. They find evidence
for a supply side effect in that the affected bam&gct substantially more loan
applications than non-affected banks. Furthermbask relationships mitigate supply
side effects as firms with longer relationships lass likely to be rejected even when
their savings bank is exposed to a financial sh¥¢k. contribute to this literature by
investigating how a firm’s main bank’s previous @€ to additional liquidity impacts
credit supply when the securitization market dups

The remainder of the paper is organized as follGg. second section provides
the data and methodology. Section 3 presents thdtseof our analysis. Section 4

concludes.



2. Data and methodology

2.1. Data

We combine different data sources for our empirigaalysis. The primary
source of firm-level information is the SABbBictema de Analisis de Balances Ibérjcos
database by Bureau Van Dijk. SABI includes accauntind financial information on
more than 700,000 Spanish firms since 1990. Farasncluded in the database when
they have at least one employee. SABI includesrin&tion on headquarters’ location,
date of constitution, firm industry, number of emywes, legal form of the business,
whether the firm is quoted on a stock exchange ot importantly for our purposes,
the name of the bank(s) with whom the firm operalédse information on bank-firm
relationships and other key variables is only add for a smaller set of firms.
Furthermore, the SABI database is updated regutarth that some information such
as the one on bank-firm relationships is overwmiti@e resolve this issue by retrieving
information on bank-firm relationships from prevsowersions of the database. Our
final sample covers 56,752 firms over the perio@3t2008, which represents around
7% of total firms in Spain on average over the damppriod. Due to entry and exit of
the firms, the panel is unbalanced and the numbfmo-year observations is 326,332.
If both consolidated and non-consolidated accowares available, we choose the

consolidated ones.

2.2. Hypotheses and Empirical Methodology

! All territories in Spain are represented with aemage of at least 6% of total firms in each teryit



To structure our analysis, we develop a numbelypbtheses to explore (i) how
the intensity of lending relationships affect fisrcredit rationing before and during the
crisis, and (ii) to study the role of different ggof securitization (covered bonds versus
MBS) on firms with intense lending relationshipsfdre and during the crisis. We
formulate three hypotheses.

Hypothesis 1: Firms with more intense lending relationshipse.(ilonger
duration, larger fraction borrowed from banks, fewelationships) enjoy a greater
credit supply. All else equal, these firms are ldsdy to be credit rationed.

Hypothesis 2: Firms borrowing from banks issuing (to a greategree) covered
bonds are less likely to be credit rationed whegirtlbanks are subject to shocks
affecting their financial health.

Hypothesis 3: Firms borrowing from banks issuing (to a greategree) MBS
are more likely to become credit rationed when rthenks are subject to shocks
affecting their financial health.

Our first hypothesis stems from the literature etationship banking arguing
that firms with intense lending relationships faoeer credit constraints (e.g. Petersen
and Rajan (1994)). The second and third hypothesesbased on the differential
characteristics of MBS and covered bonds — MBShalfsuers to transfer risk whereas
covered bonds largely remain on the bank’s balaheet (see also Carbé et al. (2011).

The test of the three hypotheses requires idengfygonstrained firms. In a
seminal credit rationing paper, Stiglitz and W€iE3881) show that loan markets in the
presence of asymmetric information can be freqyestthracterized by a disequilibrium
status. Although some accounting ratios can beraaleindicators of firm financing
constraints, it is also possible to infer lendiregind and availability and to estimate

the probability of credit rationing from a disedoiilum model. From an econometric



point of view, the main challenge associated wistingating the market model in

disequilibrium is that one has to obtain estimaforghe parameters of loan supply and
demand functions using only observed volume ofs@ahons in the loan market. As
demand and supply for bank loans are not obsesesl fjowever Cheng and Degryse
(2010), or Kirschenmann (2010)), a disequilibriurod®al can solve this problem, by

assigning the observations either to the demanttheoisupply equation. Maddala and
Nelson (1974) discuss the appropriate maximum ihkeld method for this class of

disequilibrium models, which has been used for eiggdianalysis of credit markets in

different countries (see e.g. Sealey (1979); P€t688), Ogawa and Suzuki (2000);
Atanasova and Wilson (2004); Steijvers (2008), arli® et al. (2009)).

We set up a model of bank loan demand by individwals, allowing for the
possibility that the firms cannot borrow as muchhasy would like. We follow Carbé et
al. (2009) to measure constrained versus unconsttairms; however, we augment
their model to incorporate the role of lending tielaships and the securitization
activity of the main bank holding a relationshiptwihe firm. A disequilibrium model
with unknown sample separation, as described bydsllad(1980), is employed. The
basic structure of the model consists of two redtfoem equations: a desired demand
equation for bank loans and an availability equatimat reflects the maximum amount
of loans that banks are willing to lend on a celtat basis. A third equation is a

transaction equation. In this model, the realizeghloutstanding is determined by the

minimum of desired level and ceiling. The loan deche(Loarf), the maximum

amount of credit availableLparf) and the transaction equatiohdan,) of firm i in

periodt are:
Loarf = & + B Activity' + 35 Size+ 55 Substitujes 8, Gost . ° (1)
Loarf = G5 + S Collatera| + B, Default risk+ i @)



Loan, = Min( Loari, Loaf) (3)

The amount of bank credit demanded is modelled fame@ion of the level or
the expansion of firm activity, firm size, otherusces of capital that are substitutes to
bank loans, and the cost of bank credit. The mamiramount of credit available to a
firm is modelled as a function of the firm’'s co#atl and default risk. All level
variables are expressed in terms of ratios to medateroscedasticity. Thus, the size
effect of “total assets” in the demand function\abe estimated as part of the constant
term, while the constant term is estimated as dficmat of the reciprocal of total
assets (the same logic is applied to the collatffatt of total assets and the constant
term in the availability function). Firm activity irepresented by the level of sales over
the one-year lagged total assets. Both firm prodnatapacity (total assets) and sales
are expected to increase (the level of) loan dem@adh flow as a ratio of lagged total
assets is used to control for the effect of sultstitunds on the demand for bank loans
and, therefore, the expected sign of this varigbleegative. The cost of bank credit is
expressed as the percentage point spread betwedntehest rate paidy the firm and
short-term prime rate and it is also expected fiecafoan demand negativély

In the availability equation, a firm’s “collatefals proxied by the ratio of
tangible fixed assets to lagged total assets amdexipected sign is positive since the
maximum amount supplied by a bank will increasehwiite level of collateral. We
assume here that tangible assets are taken agedll®r, if not, are potentially
attachable as collateral by the bank. We also decline age of the firm as a proxy of
reputation and information availability on the firihe Lerner index — the difference

between banks’ prices and marginal costs divide@rimes— is included as an indicator

% The “interest paid” was computed from the incoraesnent. We divided it by bank loans outstanding.
We implicitly assume that the year-end loan balasceughly equal to the weighted average balance
during the year.

% Since interest rates are central in this modeln Iprices were alternatively introduced in levelstéad

or relative to short-term prime rate. The resudtmain statistically unaltered.
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of bank market power in the regidnshere the firm operates. Firms’ default risk is
measured by the ability to pay interest (proxiedtlwy operating profit/interest ratio)
and the ability to pay short-term debt (proxiedtbg current assets/current liabilities
ratio). A high operating profit/interest ratio orhéggh current assets/current liabilities
ratio indicates that the default risk is low. THere, the expected signs of the collateral
variable and the variables that indicate the ahibtpay interest and short term debt are
all expected to be positive. Both demand and avititha equations contain regional
GDP (og(GDP))to control for macroeconomic conditions acrossaeg markets.

The simultaneous equations system in (1), (2) @ds estimated using full
information maximum likelihood (FIML), as shown Waddala and Nelson (1974).
The FIML routine employed also incorporates fixddnf effects to account for
unobservable firm-level influences. Based upon é#sémates of this system it is
possible to compute the probability that loan dednarceeds credit availability, as
shown in Gersovitz (1980) and, therefore, to cfasthie sample into constrained and
unconstrained firms. Formally, a firm is definedfemancially constrained in yedrif
the probability that the desired amount of banlditran yeart exceeds the maximum
amount of credit available in the same year istgrethan 0.5. Hence, the probability

that firm will face a financial constraint in yetais derived as follows:
d npd _ sns
Prfoan! > loarf )= Pr(X/B8%+ y'> X8+ )= q)( XiB" = X B ] )
o

where X and X® denote the variables that determine a firm’s I|demand and the
maximum amount of credit available to a firm, regpely. The error terms are

assumed to be distributed normadiy,=var(u —y’) , and ® (.) is a standard normal

“ See Table 1 for a detailed definition on how tleerier index is computed for banks operating inowai
regions.
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distribution function. SincE(loarf) = X3¢ and E(loar}) = X°3°,
Pr(oan’ > loarf)> 0.5, if and only if E(loarf) > K loar).

Testing Hypothesis 1 implies adding bank-firm lendrelationship variables to
the Bank Loan supply equation (2). We include threkcators capturing the strength
of a bank-firm relationship. In particular, we atlie length of the relationship —
measured as the number of years of the relations#tipeen the firm and its main bank
(we assume the main bank is either the only banikinmg with the firm or the bank
with the longest relationship); a dummy variablewimg whether the firm has a single
(0) or multiple (1) bank relationships and an iat#ion term of the lagged collateral
variable (tangible fixed assets/total assets) tithedength of the relationship trying to
capture the impact of the length of the bank-fimationship on the value of asset
tangibility as collateral.

Similarly, testing Hypotheses 2 and 3 requires rgldvariables regarding
different types of securitization to the loan sypgdjuation. In particular, we include for
each firm the main bank’s issuance of MBS in agiyear as a ratio of this bank’s total
loans at the beginning of that period, the mainkb@suance of covered bonds in a
given year as a ratio of total loans at the begigmf the period, the main bank size (as
a proxy for the presence of that bank in debt aaqultal markets) and the main bank
cost-to-income ratio (as a proxy for the efficiemdéythe bank that may also influence its
ability to lend at a lower cost). In order to captuwvhether the relationship between
MBS and covered bonds issuance and loan supplgdrdtring the crisis years, we also
include an interaction term between each one ofstwuritization issuance variables
and a time dummy taking the value 1 for 2007 an@82@nd zero otherwise. An
additional specification also considers a dummychiiakes the value 1 for 2008 (when

the crisis was more developed) and zero otherwise.
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The definition and sources for our main varialdes shown in Table 1; their
descriptive statistics are in Table 2. The datasstiat the average duration of the bank-
firm relationship is 6.6 years. Additionally, 49% tbe firms work with a single bank.
As for the issuance of securities by the main ba8Rp of the loans over the period are

securitized as MBS while 17% are securitized agmbonds in our sample.

2.3. Spain as an empirical laboratory

Spain offers a particularly advantageous envirortnr@rwhich to analyze our
hypotheses. Spain has a banking-oriented finasgstem with a large fraction of its
economic activity driven by the small and mediuedi firms which are highly
dependent on bank credit and the most likely tocteslit rationed. In 2008 SMEs
represent 99.6% of the total number of firms anélo5d total employment in Spain.
Spain is also a relatively attractive environmenstudy relationship lending because
Spanish banks may focus more on relationship lgnthan in some other countries,
particularly the U.S. For example, in the U.S. lerschistorically had more transactions-
based lending technologies such as small busimedg scoring that can also be used in
lending to opaque firms.

Another important feature that makes the Spaniske eaparticularly interesting
one is the role of the lending cycle and secutittrabefore and during the financial
crisis of 2007-2008. Spain has featured in a pagrty prominent fashion in the current
crisis attracting a big deal of international ati@m Securitization activity grew
spectacularly in this country in parallel with laroncreases in bank credit to the private
sector. Indeed Spain has been largely labeledcasigtry where securitization activity
grew from being almost insignificant in the late90% to finance a large portion of

bank lending to the private sector in the yearsinm up to the crisis. As shown in
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Figure 1, lending to firms in Spain varies sigrafitly over the business cycle. In
particular, the yearly lending growth rates atlleginning of our sample period in 1996
were 4.9%. Lending to firms increased significantlythe years prior to the crisis
reaching 30.1% in November 2006 and falling shagftgrwards to 6.8% in December
2008.

On the back of an exceptional growth in bank crdditcountry also recorded a
large rise in private sector debt. As in many egesoof banking problems across the
world, the spectacular upward swing in the Spamisddit cycle was buttressed by
particularly loose lending practices and large @ases in housing prices (see Tornell
and Westermann, 2002, and Reinhart and Rogoff, )2@88nce the recent Spanish
episode of financial instability shares many comnfestures with a large number of
prior banking crises (i.e. large increases in Igeswth coupled with housing bubbles).
These features also emerged together with newrfastech as financial innovation in
general and most significantly in securitizationrkess.

Little has been said or explored on a possible fariesecuritization in triggering
lending in countries that experienced a lending lamalsing bubble in the years before
the crisis. On the latter, housing prices in thargeprior to the crisis have been
particularly noticeable in some European countriles, UK, Ireland and Spain -where
housing prices have increased by more than 180% lmetiveen 1997 and 2007- the
largest growth among major industrialized countries

The evolution of securitization in recent yearseo$§fsome relevant information
on the magnitude of MBS and covered bonds secatibiz in Spain. According to the
Securitization Industry and Financial Market Asstion (SIFMA) Spain was the third
largest country in Europe in terms of outstandinBSVsecuritization with € 163.8 bin.

Only the UK (€ 530.3 bln) and Netherlands (€188l®) kexhibit higher outstanding

14



MBS values. As for covered bonds, the European feov@ond Council (ECBC)
reports that Spain was the second largest markebwdred bonds in Europe with an
outstanding amount of Eur 352 bin, after Germanwr(E19.4 bin). Given the
importance of securitization in Spain, we wondertbat extent those banks more
active in MBS and covered bond issuance have dltgreir lending to firms thereby
augmenting or mitigating credit rationing. Furtinere, we investigate the effects of
securitization during normal periods and duringfiaial crisis.

Using Dealogic and AIAF data Figure 2 shows tleelstof covered bonds and
ABS® issued by Spanish commercial and savings banks 899 to 2008. Covered
bond issuance by commercial banks increased frOm 6In to € 112 bin in that period
while in the case of savings banks the stock okoey bonds grew from € 0.7 bin to €
135 bin. As for ABS, the stock at commercial bankas € 0.5 in 1999 and it
continuously increased to € 126 bln in 2008 while thange at commercial banks

during the same period was from € 0.4 to € 134 bin.

3. Results

3.1. Baseline model

The estimated parameters of the baseline disequitlbmodel (equations (1)-
(3)) are reported in column | of Table 3. The tggn@ displays the result for the
“demand for bank loans”. All the variables have #xpected signs. As shown by the
demand equation parameters, a 1% increase in sadstotal assets augments the
desired demand of bank loans by 0.35% while a 1&gase in cash flow reduces loan
demand by 0.98%. Additionally, a 1% increase in tlost of funds (loan interest

spread) is found to reduce the desired demandrdf loans by 1.16%.

®> ABS encompass MBS and some other forms of ass&etasecurities like consumer finance. There are
no separate data available on MBS. However, weaxpatin Spain more than 90% of ABS are MBS.
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The middle panel of Table 3 displays the resultstie “supply of bank loans”.
As for the credit availability function, a 1% inase in collateral (measured by tangible
fixed assets over total assets) increases theadudy of loans by 1.32%. The age of
the firm has a positive and significant impact ae supply of loans (the coefficient
being 0.32) while a 1% increase in bank market pailverner index) has a negative
impact on loan supply of 0.75%. The ratio “curra@ssets/current liabilities” is not
significant. The log(GDP) has a positive and sigaifit impact in both the loan demand
and loan supply equations.

The estimation of the baseline model also revwls 30.3% of the firms were

constrained within our sample.

3.2. Relationship lending and credit rationing

Column Il in Table 3 offers the first test on hytpesis 1. In particular, two
dimensions of relationship lending — the lengthngber of years) of the relationship
with the main bank and the dummy showing the singlemultiple relationships — are
added to the baseline model. Column Il of TableeBeals that firms with a longer
relationship with the main bank obtain a largernlaaupply from their banks. In
particular a 1% increase in the length of the rahsthip increases the loan supply by
0.14%. Additionally, it is shown that those firmavng multiple bank relationships are
less likely to obtain bank loans, a result thatgasgs that the link between the bank and
the firm weakens with multiple bank relationships.

Column Il in Table 3 investigates whether obsdreellateral values mitigate or
strengthen the effects of the length of the refetiop on loan supply. We add an
interaction term between the asset tangibilityatale and the length of the relationship

variable. Both the length variable and the intecscterms are significant and positive
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at the 1% level which suggests that both collate@lie and the length of the
relationship are positive drivers of loan supply.

Taking the estimates of column Il in Table 3 agf@rence, Figure 3 depicts the
estimated evolution of firm financing constraintsthin our sample, along with the
average length of the relationships and the avegrageentage of firms having multiple
vs. single relationships with banks. All the vatesbare adjusted to their mean in each
year. Figure 2 shows that the percentage of cansttdirms increased from 30.83% in
2006 to 36.80% in 2008. During the same time peribd average length of lending
relationships within our sample decreased from 701253 years and the percentage of

firms having relationships with multiple banks ieased from 41.2% to 43.3%.

3.3. The role of securitization

Table 4 explores the role of banks’ activities fioe two types of securitization
we study both for normal periods and during crigexiods. In particular Table 4
investigates the impact of banks’ activities in MBB8d covered bonds on financing
constraints. In this table, we extend the loan Bupguation not only incorporating the
characteristics of the lending relationship witle timain bank but also to include the
securitization activity of the firm’s main bank a®ll as other control variables of the
characteristics of the firm’s main bank such asitg and efficiency. Column | in table
4 shows that both the issuance of MBS and coveoed$(as a percent of total assets)
at the beginning of the period has a positive immaccurrent lending to firms. The
economic impact of a 1 percentage point changehéncdovered bonds issuance is
significantly higher than the impact of MBS (coeiéints being 0.74 and 0.14
respectively). This result suggest that covereddbpwhich theoretically are meant to

be liquidity generation devices, have a higherantpon lending to firms than MBS
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securitization, which theoretically are meant to bek transferring devices.
Additionally, we find that the size of the main Badoes not seem to have an impact on
loan supply to firms while efficiency does haveasitive impact (lower cost-to-income
ratio) on loan supply, suggesting that reducingraieg costs affects loan supply
positively.

Taking the results of column 1 in Table 3 as anexice, Figure 4 compares the
percentage of constrained firms with the percentdgems whose main banks issues
MBS and covered bonds. While both MBS and covemmalissuance increase in the
years before the crisis —in parallel to a decraasérm financing constraints, the
percentage of firms whose main banks was issuingSNtigreased from 65.27% to
67.12% from 2006 to 2008 while the percentageraigiwhose main bank was issuing
covered bonds decreased from 68.32% to 57.47%eisame period.

In order to investigate whether MBS and covered dbassuance had a
differential effect on loan supply during the csisive interact the issuance variables
with a time dummy taking the value 0 up to 2006 arfdr 2007 and 2008. The results
suggest that the issuance of MBS had a negativadtgn loan supply during the crisis
(the total impact during the crisis (-0.2317) ise sum of the two coefficients +0.1378
and -0.3717) while covered bonds have a slightihéi positive effect during the crisis
(the total impact during the crisis (0.7241) is suen of the two coefficients 0.7115 and
0.0126). This result suggests that while MBS mapant positively in loan supply, this
effect may turn negative during the downside of ldreding cycle. These results hold

when we restrict our crisis dummy to include 2008/dsee Model 11l of Table 4)

® For expositional simplicity we only use the dumthgt compares the 1993-2006 vs. 2007-2008 in the
rest of the tables.
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3.4. Robustness check: the size of the firm, bardwnership and bank real
estate exposure issues

The different specification of the disequilibriimodel in Tables 3 and 4 seem to
offer consistent values of the main posited vaaapWwith little variation between them.
Importantly, as shown for all the specificatiortgg toincidence in the classification of
firms between the baseline model and the rest e€iBpation is around 90%, which
reinforces the robustness of the model to spetificahanges.

We finally estimate three additional specificaido check the robustness of the
results to firm size, bank ownership and bank estéhte exposure issues. As for firm
size, we extend our model by including a dummy Whakes the value zero if the firm
is large and one if the firm is an SME. We consittat the firm is an SME if the
number of employees is lower than 500. As for bankership, the idea is to check
whether there are differences in loan supply tmditbetween commercial and savings
banks. Savings banks in Spain are stakeholder-asesl and do not quote in stock
markets as commercial banks do. Additionally, sgwirbanks have been more
specialized in traditional lending activities theemmercial banks and are frequently
tied to a specific territory. Hence savings banks more likely to get involved in
relationship lending. Due to their specializatisayings banks are also, in principle,
more likely to securitize loans given that themriogrowth has been higher than the loan
growth of commercial banks in the years before dhsis. Even if both commercial
banks and savings banks are subjected to the sgmeevssion and regulation in Spain,
the abovementioned differences in ownership andialgeation may have resulted in
different lending practices.

We add these variables to the two first specificegidiscussed in Table 4. The

results of these extended models are shown in Taltelumns | and Il. The findings
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confirm that SMEs are more likely to be credit sagd since the coefficient of the
dummy variable for firm size is negative and sigiht. As for bank ownership, we
find that loan supply seem to be significantly l@glt savings banks since the dummy
exhibits a positive and significant sign.

We also wonder how the effects found for secwiton depend upon specific
bank characteristics. In particular we wonder whetthese effects are significantly
different at firms whose main bank exhibits a hughlow liquidity and for firms whose
main bank is a commercial vs. a savings bank. tferoto undertake these tests, we
interact the securitization variables with thesenthies. As for the liquidity dummy,
the variable takes the value 0O for those firms afpeg with a bank whose liquidity ratio
(liquid assets/total assets) is below the mediathef sample and 1 for those firms
operating with a bank whose liquidity ratio is otlee median. The results are shown in
Table 6. While the liquidity of the banks does seem to affect the impact of covered
bond securitization on loan supply, it has a pesiand significant effect in the case of
MBS. This result suggests that positive effect etusitization on loan supply is
conditioned to the liquidity holdings of the lendehile the positive effect of covered
bond securitization on loan supply seems to be nofitional on the liquidity level of
the main bank. As for the interaction of securiima and bank ownership, no
differences are found for MBS securitization whatezered bond securitization seems to
have a more significant and positive effect on béwdkn supply at savings banks
compared to commercial banks.

Finally, we test if banks with different exposure the construction and real
estate sector have a systematically different beliavn what the relationship between

lending patterns and securitization is concernesl.ndted by Jiménez et.gR2010)

"We also tested the interaction between the dunirawisg single vs. multiple bank relationships and
securitization but no significant differences wérend.
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Spain experienced a housing price bubble in thesysefore the financial crisis and this
could have induced banks with higher exposuredadial estate and construction sector
to securitize loans to a larger extent. Jiméneal €2010) show that banks with more
real estate loans as a fraction of their total lparifolio lend to smaller firms that have
more tangible assets and rely on longer term fimgnso that loans of real-estate
dependent banks are more likely to be collaterdlemed have longer maturity. We also
consider the exposure to the real estate and catisin sector by looking at the share
of loans that is given out to the real estate se(tesidential, commercial, and
construction). Since we rely on publicly availabdata from annual reports and
prudential information reports published yearlytbg banks we could only observe this
exposure since 2000. Our tests consists of reingnour baseline model shown in
Table 4 for two groups of firms: i) those workingthvbanks below the median value of
the exposure to real estate sector (low real estggesure banks) at the beginning of the
year; ii) and those working with banks over the raedvalue of the exposure to real
estate sector (high real estate exposure bankkg dieginning of the year. The results
are shown in Table 7, including in the last columrnvariance-covariance test for
differences between both groups. Although the emefits of low and high real estate
exposure banks achieve the same signs and sigruéctéhere are some statistical
differences in the magnitude of the coefficientstthre worth noting. In particular, the
banks with a lower exposure to real estate astetw & significantly higher positive
impact of the length of the relationship and singte multiple relationships on loan
supply. Besides, the issuance of MBS and coverealddave a significantly larger
positive impact on loan supply for these low expeswanks and the positive (negative)
effects of covered bonds (MBS) during crisis yaarshown to be also larger (smaller)

for banks with a lower exposure to real estateosethterestingly, the percentage of
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constrained firms for the sub-sample of firms wogkiwith banks having a low real
estate exposure is lower (28.55%) than in the sutpse of firms having relationships

with banks showing a larger exposure to real estsgets (32.28%).

4. Conclusions

The pros and cons of securitization are hotly dshatin this paper we
investigate the role of securitization for creditioning through its influence on lending
relationships during normal and crisis periods. Eyipg a disequilibrium model, we
first establish that firms with a more intense liagdrelationship as measured through
its length and the lower number of banks they a&idg with, enjoy a greater credit
supply and lower degree of credit rationing.

Securitization activity of the firm’s main bank psl in reducing credit
constraints. Indeed, firms having relationshipshwitanks being more involved in
securitization activities enjoy lower credit coastits in normal periods; however, they
also face increased credit rationing during cn@gods. This shows that securitization
generates supply effects which differ in normal anslis periods. Finally, we show that
there is heterogeneity within securitization. Wetlis by investigating the impact of
different types of securitization — covered bondd mortgage-backed securities (MBS)
— on credit rationing. While both types of secaation reduce credit rationing in
normal periods, the main bank issuance of MBS agges credit rationing in crisis

periods.

22



References

Atanasova C.V., and N. Wilson (2004), Disequililbniun the UK corporate loan
market,Journal of Banking and Financ28: 595-614.

Burkart, M., T. Ellingsen and M. Giannetti (201¥yhat you sell is what you lend?
Explaining Trade Credit ContracReview of Financial Studig24, 1261-1298.

Carbo, S., Rodriguez, F. and G. F. Udell (2009)nkB#Market Power and SME
Financing Constraint®eview of Finangel3: 309-340.

Carbé. S., Marqués, D. and F. Rodriguez (2011)ui@emation, risk transferring and
financial instability: the case of Spaidpurnal of International Money and
Finance forthcoming.

Cheng, X. and H. Degryse (2010), Information Shkgaand Credit Rationing: Evidence
from the Introduction of a Public Credit RegistBBC working paper.

Degryse, H.,, M. Kim and S. Ongena (2009), The Mcamometrics of Banking:
Applications, Methods and Resul@xford University Press

Degryse, H., N. Masschelein and J. Mitchell (20tpying, Dropping or Switching:
The impact of Bank Mergers on Small FirnRgview of Financial Studigg4,
1102-1140.

Dell'Ariccia, G., D. Igan and L. Laeven (2008), @ieBooms and Lending Standards:
Evidence from the Subprime Mortgage Market, avédah www.ssrn.com.

Duffie D. (2007), Innovations in Credit Risk Traesf Implications for Financial
Stability, Stanford University Working Paper.

Gersovitz, M. (1980), Classification Probabilitfes the Disequilibrium ModelJournal
of Econometrics41: 239-246.

Hirtle, B. (2007), Credit Derivatives and Bank Cteslupply, Federal Reserve Bank of
New York Staff Report no. 276.

Jiménez, G., A.R. Mian, J.L. Peydr6, and J. Sauf2td0), Local Versus Aggregate
Lending Channels: The Effects of SecuritizationGorporate Credit Supply in
Spain, NBER Discussion Paper 16595.

Keys, B., T. Mukherjee, A. Seru and V. Vig (2010jd Securitization Lead to Lax
Screening: Evidence from Subprime Loans 2001-2@&arterly Journal of
Economics125(1).

Kirschenmann, K. (2009), Credit rationing in smalkiness bank relationships, mimeo.

Loutskina, E. and P. Strahan (2009), Securitizatiod the declining impact of bank

financial condition on loan supply: Evidence fromomgage originations.
Journal of Finance64(2), 861-922.

23



Mian, A.R. and A. Sufi (2009), The ConsequencesMafrtgage Credit Expansion:
Evidence from the U.S. Mortgage Default CrisiQuarterly Journal of
Economics124.

Maddala, G.Sand F.D. Nelson (1974), Maximum likelihood methdds models of
markets in disequilibriumiconometricat2: 1013-1030.

Maddala, G.S. (1980), Disequilibrium, self-selestiand switching models, Social
Science Working Paper 303, California Institut&'e€hnology, February.

Ogawa, K. and K. Suzuki (2000), Demand for bankn$oand investment under
borrowing constraints: a panel study of Japanese fiata, Journal of the
Japanese and International Economies 1-21.

Panetta F. and A. Pozzolo (2010), Why Do Banks SfeanCredit Risk? Bank-Level
Evidence From Over One Hundred Countries, mimeo.

Perez, S.J. (1998), Testing for credit rationing: @plication of disequilibrium
econometricsJournal of Macroeconomic0: 721-739.

Petersen, M. and R. Rajan (1994), The Benefits eriding Relationships: Evidence
from Small Business Datdpurnal of Financel, pp.3-37.

Puri, M., J. Rocholl and S. Steffen (2010), GloBattail Lending in the Aftermath of
the US Financial Crisis: Distinguishing between @ewch and Supply Effects,
Journal of Financial Economi¢g$orthcoming.

Reinhart, C and K. S. Rogoff (2009), This Time IDsfferent: Eight Centuries of
Financial Folly, Princeton: Princeton UniversityeBs.

Sealey, C.W. (1979), Credit rationing in the comria@rloan market: estimates of a
structural model under conditions of disequilibriuraurnal of Finance34: 689-
702.

Steijvers, T. (2008), Existence of credit rationiiog SME’s in the Belgian corporate
bank loan markemimeo.

Stiglitz, J. and A. Weiss (1981), Credit rationingnarkets with imperfect information,
American Economic Revieml: 393-410.

Tornell, A. and F. Westermann (2002), Boom-bustieyén middle income countries:
Facts and explanation, National Bureau of EcondResearch Working Paper
Series 9219.

Wagner, W and I.W. Marsh (2006), Credit Risk Trans&nd Financial Sector
PerformanceJournal of Financial Stability2, 173-193.

24



TABLE 1. DEFINITION OF THE MAIN POSITED VARIABLES

Definition Source
Sales Total sales during the year. SABI
Cash flow Net income plus depreciation plus changes in dederr SABI

taxes.

Loan interest spread

Difference between loan interest rates and intdrban

rates. The loan interest rate is computed as a oiti

loan expenses and bank loans outstanding. WeSABI and
implicitly assume that the year-end loan balance is ECB
roughly equal to the weighted average balance gdurin

the year.

GDP

Spanish
Gross domestic product Statistical
Office (INE)

Tangible assets

Fixed assets on firm's balance sheet (thousand of SABI
euros). This is considered as proxy of collateral.

Age of the firm

Number of years since the firm was created. SABI

Lerner index

Ratio “(price of total assets - marginal costs atak Spanish
assets)/price”. The price of total assets is dyect p -
L Commercial
computed from the bank-level auxiliary data as the Banks
average ratio of “bank revenue/total assets” fog th Association
banks operating in a given region using the distiin
. . . (AEB) and
of branches of banks in the different regions as th -
I B . the Spanish
weighting factor. Marginal costs are estimatednfra Savinas Bank
translog cost function with a single output (tabets) g .
: . . . Confederation
and three inputs (deposits, labor and physicaltaBpi
’ X (CECA).
using two stage least squares and bank fixed sffect

Default risk

This risk variable is defined as the ratio of opeg
profits to interest paid. A proxy for operating kris
showing how many times interest paid are covered by
operating profits.

SABI

Length (n. years relationship)

Number of years of bank-firm relationship with the

main bank SABI
. . . : A dummy that takes the value O if the relationsisip
Single vs. multiple bank relationships \q; with one bank and 1 it it is with more thabank. SABI
. . Main bank’s issuance of MBS in a given year astia ra .
0,
Main bank issue MBS (% loans) of this bank’s total loans at the beginning of plegiod. Dealogic
Main bank issue covered bonds (%  Main bank issuance of covered bonds in a given gear Dealogic
loans) a ratio of total loans at the beginning of the qebri 9
Main bank size /(log total assets) Spanish
Commercial
Banks
Size (total assets) of the bank that holds the mair?stoBc)lag%n
relationship with the firm. the Spanish
Savings Bank
Confederation
(CECA).
Main bank cost-to-income-ratio Spanish
Commercial
Banks
Efficiency (cost/income ratio) of the bank thatdethe ?:\SE?BC)'?:]?
main relationship with the firm. the Spanish
Savings Bank
Confederation
(CECA).
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TABLE 2. DESCRIPTIVE STATISTICS (1993-2008)

1993-1996 1997-2000 2001-2004 2005-2006 2007-2008 993-2008 ?g\j/
Sales 13953,2 16632,5 17267,3 19718.4 16121.0 16287.3 5230.1
Cash flow 1326.3 1532.2 1639.6 1824.1 1653.4 1590.5  698.3
Loan interest spread 0.0168 0.0159 0.0141 0.0127 0.0125 0.0131 0.0089
GDP 45258 49223 53524 59599 57412 52228  14431.6
Tangible assets 1395.5 1458.4 1606.1 1892.5 1694.2 1539.6 3947
Age of the firm 10.12 10.26 10.54 11.31 10.88 10.53 6.3
Lerner index 0.2102 0.2304 0.2403 0.2419 0.2412 0.2488 0.1721
Default risk 3.14 3.84 3.04 5.42 5.23 4.12 21
Length (n. years relationship) 6.25 6.43 6.59 6.87 6.71 6.60 3.44
Single vs. multiple bank 053 051 0.50 0.48 0.44 0.49 0.48
relationships
Main bank issue MBS (% loans) 0.0 0.06 0.11 0.14 0.11 0.13 0.05
Main bank issue covered bonds 00 005 014 017 021 017 0.04
(% loans)
Main bank size /(log total assets) 8.14 8.46 8.88 9.03 8.89 8.63 1.59
Main bank cost-to-income-ratio 0.70 0.68 0.64 0.60 0.68 0.66 0,28
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TABLE 3. ESTIMATED PARAMETERS OF THE DISEQUILIBRIUM MODEL. ALTERNATIVE SPECIFICATIONS:

BASELINE MODEL AND RELATIONSHIP LENDING (1993-2008 )
Switching regression model estimated by full information maximum likelihood (FIML) with firm fixed effects

p-valuesin parenthesis
Standard errorsare clustered at the regional level

0] m (1
Coefficient Std. Error Coefficient Std. Error | Coefficient Std. Error
Demand for bank loans
0.3526%** 0.3728%* 0.3243%*
Sales/total assets(t-1) (0.000) 0.01 (0.000) 0.01 (0.000) 0.01
-0.9861*** -1.1106%** -0.8435%*
Cash-flow/total assets(t-1) (0.000) 0.06 (0.000) 0.06 (0.000) 0.07
: -1.1640%* -1.0563*** -1.0388***
Loan interest spread (0.000) 0.03 (0.000) 0.03 (0.000) 0.03
0.0147* 0.0128** 0.0131**
Log(GDP) (0.042) 0.01 (0.015) 0.01 (0.018) 0.01
Supply of bank loans
. ] 1.3285%** 1.1728**
Tangible fixed assets/total assets(t-1) (0.000) 0.01 (0.000) 0.01 - -
) 0.3226*** 0.2989*** 0.3125%**
Age of the firm (0.000) 0.01 (0.000) 0.01 (0.000) 0.01
, . -0.7523** -0.7088*** -0.7112**
Banks’ market power (Lerner index) (0.023) 0.01 (0.03) 0.01 (0.007) 0..01
: 1.2860*** 1.1363*+* 1.0780***
Loan interest spread (0.000) 0.05 (0.000) 0.04 (0.000) 0.05
! 0.0012 0.0010 0.0008
Default risk (0.752) 0.02 (0.805) 0.01 (0.721) 0.01
0.0662*** 0.0798** -0.0693**
Log(GDP) (0.002) 0.01 (0.006) 0.01 (0.007) 0.01
Extended supply: relationship lending
. . 0.1480** 0.1374%*
Length (n. years relationship) - - (0.001) 0.01 (0.001) 0.01
. ) . . -0.6928*** -0.6055***
Single vs. multiple bank relationships - - (0.001) 0.01 (0.001) 0.01
. ] 1.2230%**
Tangible fixed assets/total assets(t-1) X Length - - - - 0.01
(0.001)
. . . 389664.1%** 397351.1%** 384521.6%**
Reciprocal of total assets in the loan demand eqoat (0.000) 1338.2 (0.000) 1356.2 (0.000) 1322.4
. . . 294386.6*** 297806.9*** 284020.2***
Reciprocal of total assets in the loan supply eiquat (0.000) 2577.3 (0.000) 2604.3 (0.000) 2523.6
. . ) 1.3215%* 1.2843*+* 1.2082***
S.D. of the disturbance in demand equation (0.000) 0.01 (0.000) 0.01 (0.000) 0.01
: : . 0.3704*** 0.3952*** 0.4228***
S.D. of the disturbance in supply equation (0.000) 0.01 (0.000) 0.01 (0.000) 0.01
: - . 0.5325*** 0.5581*** 0.5731***
Correlation coefficient between both disturbances (0.000) 0.04 (0.000) 0.04 (0.000) 0.04
Log likelihood 169044 176320 172106.5
Percentage of borrowing constrained firms 30.3% 28.4% 28.2%
Comud_e_nce_ in the classification of firms as caaised (relative ) 95.5% 95 4%
to specification (1))
Observations 326,332 326,332 326,332
Number of firms 56,752 56,752 56,752

* *k k% Statistically significant at 10%, 5% ad 1% level, respectively
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TABLE 4. ESTIMATED PARAMETERS OF THE DISEQUILIBRIUM MODEL. ALTERNATIVE

SPECIFICATIONS: RELATIONSHIP LENDING AND SECURITIZA TION (1993-2008)
Switching regression model estimated by full information maximum likelihood (FIML) with firm fixed effects
p-valuesin parenthesis (Standard errors are clustered at the regional level)

)

(n

()

- Std. - Std. - Std.
Demand for bank loans Coeficient Error Coeficient Error Coefficient Error
*kk *kk *kk
Sales/total assets(t-1) O'g)lggo) 0.01 0'(363530) 0.01 o.goggo) 0.01
- *kk — *kk — *kk
Cash-flow/total assets(t-1) 0(860350) 0.03 0(828030) 0.06 o&gogo%) 0.04
- Kk - *kk _ *kk
Loan interest spread 1&3400080) 0.04 1(85020%) 0.03 1(82030%) 0.03
0.0137** 0.0120** 0.0110**
Log(GDP) (0.044) 0.01 (0.021) 0.01 (0.031) 0.01
Supply of bank loans
*kk *kk *kk
Tangible fixed assets/total assets(t-1) l'(‘glggo) 0.01 1.(%2380) 0.01 1'(%43&) 0.01
Age of the firm 032905 | oo | O3 oo | 0T [ oo
Banks’ market power (Lerner index) _0(073(23%;* 0.04 _05001201*; " 0.01 —051(;126;)* " 0.01
*kk *kk *kk
Loan interest spread 1'8)6830) 0.05 1'(‘87550) 0.04 1.(4(1)3330) 0.04
! 0.0012 0.0010 0.0011
Default risk (0.895) 0.00 (0.831) 0.00 (0.814) 0.00
0.0723** 0.0802*** 0.0865***
Log(GDP) (0.001) 0.02 (0.001) 0.02 (0.001) 0.02
Extended supply (1): relationship lending
*k%k *kk *kk
Length (n. years relationship) 0'(%2331) 0.01 0'(%)15&) 0.01 O'(%lggl) 0.01
- Kk - *hk | *kk
Single vs. multiple bank relationships 0&2402;1) 0.01 0&29(?081) 0.01 0&3003021) 0.01
Tangible fixed assets/total assets(t-1) X Length l'(%sggi’;* 0.01 l(%lgg;* 0.01 1'(%2(?3;* 0.01
Extended supply (11): Main bank characteristics and securitization issues
. . . 0.1423** 0.1398** 0.1185**
Main bank issuance of MBS (MBS issuance/total lgains (0.001) 0.01 (0.001) 0.01 (0.001) 0.01
Main bank issuance of covered bonds (covered bissdance over 0.7394*** 0.01 0.7115*** 0.01 0.6374*** 0.01
total loans)t-1 (0.001) ) (0.001) ) (0.001) )
Main bank issuance of MBS (MBS issuance/total [gaihX Dummy ) ) -0.3711** 0.01 ) )
(1993-2006 vs. 2007-2008) (0.013) )
Main bank issuance of covered bonds (covered bissdance over ) ) 0.0126** 0.01 ) )
total loans)t-1 X Dummy (1993-2006 vs. 2007-2008) (0.030) )
Main bank issuance of MBS (MBS issuance/total [gahX Dummy ) ) ) ) -0.3460* 0.01
(1993-2007 vs. 2008) (0.010) )
Main bank issuance of covered bonds (covered bissdance over ) ) ) } 0.0128** 0.01
total loans)t-1 Dummy (1993-2007 vs.2008) (0.026) '
. . 0.0132 0.0152 0.0149
Main bank size (0.153) 0.02 (0.206) 0.02 (0.211) 0.02
- *k | *% | K%
Main bank cost-to-income ratio czolg%) 0.01 czolggg) 0.01 (2012):232) 0.01
Reciprocal of total assets in the loan demand d@gnat 36?5 %?)g)*** 1430.0 38?53 %%‘02)*** 1314.5 37?03 %‘(1)'81)*** 1315.5
*kk *kk *kk
Reciprocal of total assets in the loan supply eiquat 26%3 %%g) 2287.6 27?(? %%07) 2564.2 27?02%%'05) 2544.8
*kk *kk *kk
S.D. of the disturbance in demand equation 1'(%7830) 0.01 1'(%33&) 0.01 1.(%3330) 0.01
*kk *kk *kk
S.D. of the disturbance in supply equation 0'(%3830) 0.01 0'(%4580) 0.01 0'(%2350) 0.01
Correlation coefficient between both disturbances 0.(4:)5838’;* 0.03 0(502838;* 0.04 0'(501535;* 0.04
Log likelihood 126920 152114 150130
Percentage of borrowing constrained firms 29.18% 30.22% 30.20%
Coincidence in the classification of firms as coaisied (relative to 89.1% 91.3 % 91.3 %
specification (1)) 70 > 70 >0
Observations 326,332 326,332 326,332
Number of firms 56,752 56,752 56,752

*, x %k Statistically significant at 10%, 5% ad 1% level, respectively
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TABLE 5. ESTIMATED PARAMETERS OF THE DISEQUILIBRIUM MODEL. ROBUSTNESS TESTS: BANK

OWNERSHIP AND FIRM SIZE (1993-2008)

Switching regression model estimated by full information maximum likelihood (FIML) with firm fixed effects

p-valuesin parenthesis
Standard errorsare clustered at the regional level

0] (1)
Coefficient | Std. Error Coefficient Std. Error
Demand for bank loans
*kk *kk
Sales/total assets(t-1) O'(zozggo) 0.01 0'(365530) 0.01
- *hk | *kk
Cash-flow/total assets(t-1) 0&8001030) 0.03 0&82(?070) 0.05
Loan interest spread _1&3100025;* 0.03 —1&33(?0]&;‘)** 0.04
0.0148** 0.0118**
Log(GDP) (0.032) 0.01 (0.026) 0.01
Supply of bank loans
pp.y ] 1.3251%* 1.3543***
Tangible fixed assets/total assets(t-1) '(0 000) 0.01 '(0 000) 0.01
*kk *kk
Age of the firm 0'%4830) 0.01 0'(%6530) 0.01
- Kk - *kk
Banks’ market power (Lerner index) (20752) 0.05 0&2401234) 0.01
. 1.0256*** 1.3357***
Loan interest spread (0.000) 0.04 (0.000) 0.06
Default risk ?008%];15) 0.00 ?0%%157) 0.00
0.0718*** 0.0826***
Log(GDP) (0.001) 0.01 (0.001) 0.02
Extended supply (1): relationship lending
*kk *kk
Length (n. years relationship) 0'(103831) 0.01 0'(]61381) 0.01
- *hk | *kk
Single vs. multiple bank relationships 0(86(?081) 0.01 0(8103051) 0.01
. ] 1.2432%+* 1.2219%*
Tangible fixed assets/total assets(t-1) X Length (0.001) 0.01 (0.001) 0.01
Extended supply (11): Main bank characterigtic, securitization issues and firm size type
Main bank issuance of MBS (MBS issuance/total lgains 0.1458" 0.01 0.1054™ 0.01
(0.001) ) (0.001) )
*kk *kk
Main bank issuance of covered bonds (covered bissdance over total loans)t-1 O'(Z)Oégl) 0.01 0'(%9;;1) 0.01
Main bank issuance of MBS (MBS issuance/total [paihX Dummy (1993-2007 vs. 2007- ) ) 0.0117** 0.01
2008) (0.030) )
Main bank issuance of covered bonds (covered bissdance over total loans)t-1 X B ) -0.3242** 0.01
Dummy (1993-2006 vs. 2007-2008) (0.013) )
. . 0.0093 0.0159
Main bank size (0.251) 0.02 (0.220) 0.01
. . ) -0.1782** -0.1927**
Main bank cost-to-income ratio (0.020) 0.01 (0.032) 0.01
. ] . L . 0.0536** 0.0481**
Main bank (0: commercial bank; 1: savings bank) (0.013) 0.02 (0.012) 0.02
) ] - -0.0884*** -0.0784*
Type of firm (0: large firm; 1: SME) (0.003) 0.02 (0.003) 0.02
. . . 360281.4** 382632.1%**
Reciprocal of total assets in the loan demand d@gnat (0.000) 1412.3 (0.000) 1320.4
. . . 251487 . 7%+ 272612 5%
Reciprocal of total assets in the loan supply eiquat (0.000) 2327.2 (0.000) 2537.9
. . ) 1.2234%+* 1.2570%***
S.D. of the disturbance in demand equation (0.000) 0.01 (0.000) 0.01
. . . 0.3650*** 0.3548**
S.D. of the disturbance in supply equation (0.000) 0.01 (0.000) 0.01
. . . 0.4671%** 0.5081***
Correlation coefficient between both disturbances (0.000) 0.02 (0.000) 0.04
Log likelihood 129288 154662
Percentage of borrowing constrained firms 29.04% 30.14%
Coincidence in the classification of firms as ceaisied (relative to specification (1)) 88.7% 89.6 %
Observations 326,332 326,332
Number of firms 56,752 56,752

* *k k% Statistically significant at 10%, %% ad 1% level, respectively
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TABLE 6. ESTIMATED PARAMETERS OF THE DISEQUILIBRIUM MODEL. ROBUSTNESS TESTS:
INTERACTION BETWEEN SECURITIZATION AND BANK CHARACT ERISTICS (LIQUIDITY & OWNERSHIP)

Switching regression model estimated by full information maximum likelihood (FIML) with firm fixed effects

p-valuesin parenthesis
Standard errorsare clustered at the regional level

0] (1)
Coefficient | Std. Error Coefficient Std. Error
Demand for bank loans
*kk *kk
Sales/total assets(t-1) 0(1(;5 330) 0.01 0'(206530) 0.01
- *hk | *kk
Cash-flow/total assets(t-1) 0&24(;5030) 0.03 0&805020) 0.05
Loan interest spread _1&80030%; " 0.03 _1&83020%; " 0.04
0.0145* 0.0115*
Log(GDP) (0.030) 0.01 (0.021) 0.01
Supply of bank loans
*kk *kk
Tangible fixed assets/total assets(t-1) l'(zoeggo) 0.01 1'(365380) 0.01
*kk *kk
Age of the firm 0'%1830) 0.01 0'(%1530) 0.01
- Kk ~ *kk
Banks’ market power (Lerner index) (207312) 0.05 O'(?S%) 0.01
Loan interest spread 1'(%5335;* 0.04 1(%2888’;* 0.06
Default risk ?0%%%5) 0.00 %%%%5) 0.00
0.0744** 0.0831***
Log(GDP) (0.001) 0.01 (0.001) 0.02
Extended supply (1): relationship lending
*kk *kk
Length (n. years relationship) 0'(103331) 0.01 0'(]62831) 0.01
- *hk | *kk
Single vs. multiple bank relationships 0(89:021) 0.01 0(83;041) 0.01
*kk *kk
Tangible fixed assets/total assets(t-1) X Length l'(%eggl) 0.01 1('5%%1) 0.01
Extended supply (11): Main bank characterigtic, securitization issues and firm size type
Main bank issuance of MBS (MBS issuance/total lgains 0.1394™ 0.01 0.1218" 0.01
(0.001) ) (0.001) )
B : ’ 0.7135*** 0.6831***
Main bank issuance of covered bonds (covered bissdance over total loans)t-1 (0.001) 0.01 (0.001) 0.01
Main bank issuance of MBS (MBS issuance/total [gahX Main bank liquidity ratio 0.0118*** 0.01 ) )
dummy (0: low liquidity; 1: high liquidity) (0.001) )
Main bank issuance of covered bonds (covered bissdance over total loans)t-1 X Mair 0.0631 0.01 ) B
bank liquidity ratio dummy (O: low liquidity; 1: 6h liquidity) (0.186) )
Main bank issuance of MBS (MBS issuance/total [gehX Main bank ownership (0: ) ) 0.0080 0.06
commercial bank; 1: savings bank) (0.127) )
Main bank issuance of covered bonds (covered bissdance over total loans)t-1 X Mai ) ) 0.0836** 0.01
bank ownership (0: commercial bank; 1: savings Bank (0.006) )
. . 0.0081 0.0114
Main bank size (0.328) 0.02 (0.274) 0.01
. . . -0.1657** -0.1628**
Main bank cost-to-income ratio (0.022) 0.01 (0.024) 0.01
) . L -0.0915** -0.0715%**
Type of firm (0: large firm; 1: SME) (0.004) 0.02 (0.004) 0.02
. . . 361148.2%** 36150.0%**
Reciprocal of total assets in the loan demand eqoat (0.000) 1406.1 (0.000) 1294.7
. . . 250127.5%** 270279.4%*
Reciprocal of total assets in the loan supply eiquat (0.000) 2116.8 (0.000) 2602.4
. . . 1.2654*+* 1.1851***
S.D. of the disturbance in demand equation (0.000) 0.01 (0.000) 0.01
: : . 0.3543*** 0.3314***
S.D. of the disturbance in supply equation (0.000) 0.01 (0.000) 0.01
: - . 0.4705*** 0.5104***
Correlation coefficient between both disturbances (0.000) 0.02 (0.000) 0.04
Log likelihood 129634 154485
Percentage of borrowing constrained firms 29.13% 30.14%
Coincidence in the classification of firms as ceaisied (relative to specification (1)) 88.5% 89.3 %
Observations 326,332 326,332
Number of firms 56,752 56,752

*, *x o+ Statistically significant at 10%, %% ad 1% level, respectively
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TABLE 7. ESTIMATED PARAMETERS OF THE DISEQUILIBRIUM  MODEL.
ROBUSTNESS CHECK: MAIN BANKS HAVING A LOW VS. HIGH REAL ESTATE

EXPOSURE (2000-2008)

Switching regression model estimated by full information maximum likelihood (FIML) with firm fixed effects
p-valuesin parenthesis (Standard errorsare clustered at the regional level)

Low real estate

High real estate

Coefficient
exposure < exposure - differences (p-
Demand for bank loans Coefficient Error Coefficient Error values)
Sales/total assets(t-1) 0'(%1533;* 0.01 0'(208338;* 0.01 0.012**
- *kk _ Kk
Cash-flow/total assets(t-1) 08806020) 0.06 0&8201080) 0.04 0.121
- *kk _ Kk
Loan interest spread liél(;lozo) 0.03 li3307050) 0.03 0.194
0.0116** 0.0104**
Log(GDP) (0.021) 0.01 (0.031) 0.01 0.079
Supply of bank loans
pp.y ! 1.1432%+* 1.4163***
Tangible fixed assets/total assets(t-1) '(0 000) 0.01 '(0 000) 0.01 0.014*
*kk *%
Age of the firm 0'(%1350) 0.01 0('3%2010) 0.01 0.054*
- Kkk N *kk
Banks’ market power (Lerner index) 0&8105274) 0.01 0&8400221) 0.01 0.683
Loan interest spread 1'(%5333;* 0.04 l'é)ogg(:;* 0.04 0.075*
Default risk %%02%7) 0.00 (%07%13 0.00 0.143
0.0694*** 0.0677**
Log(GDP) (0.001) 0.02 (0.001) 0.02 0.329
Extended supply (1): relationship lending
*kk *kk
Length (n. years relationship) 0'(%)3331) 0.01 0'(](')0351) 0.01 0.024**
- *kk _ Kk
Single vs. multiple bank relationships 08402031) 0.01 08805021) 0.01 0.044**
: - 1.1832%* 1.1014%** "
Tangible fixed assets/total assets(t-1) X Length (0.001) 0.01 (0.001) 0.01 0.078
Extended supply (11): Main bank characteristics and securitization issues
B : : 0.1533** 0.1052** -
Main bank issuance of MBS (MBS issuance/total lgains (0.001) 0.01 (0.001) 0.01 0.018
Main bank issuance of covered bonds (covered bissdance over 0.8227*** 0.6138*** xw
total loans)t-1 (0.001) 0.01 (0.001) 0.01 0.006
Main bank issuance of MBS (MBS issuance/total [gaihX Dummy -0.2359** 0.01 -0.3602** 0.01 0.012+
(1993-2006 vs. 2007-2008) (0.011) ) (0.014) ) )
Main bank issuance of covered bonds (covered bissdance over 0.0178** 0.01 0.0120** 0.01 0.010**
total loans)t-1 X Dummy (1993-2006 vs. 2007-2008) (0.031) ) (0.027) ) )
Main bank size ((2)02%373; 0.02 (%021257(; 0.02 0.443
- *k - *k
Main bank cost-to-income ratio czolggé) 0.01 czolgg?) 0.01 0.013**
" . . 383244 5% 368553.3***
Reciprocal of total assets in the loan demand eqoat (0.000) 1297.8 (0.000) 1390.2
" . . 265005.3*** 268210.3**
Reciprocal of total assets in the loan supply eiquat (0.000) 23235 (0.000) 2656.4
S.D. of the disturbance in demand equation 1'(%633(’;;* 0.01 l'ézggg’;* 0.01
S.D. of the disturbance in supply equation 0'(%2353;* 0.01 0'(:2)0538;* 0.01
*kk *kk
Correlation coefficient between both disturbances 0'(%0330) 0.03 0'(502330) 0.04
Log likelihood 157358 152108
Percentage of borrowing constrained firms 28.55% 32.28%
Observations 219,543 219,543
Number of firms 44,633 44,633

* xk k% Statistically significant at 10%, %% ad 1% level, respectively
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FIGURE 1. LENDING TO FIRMS IN SPAIN (yearly growth rates)
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Source: Bank of Spain

FIGURE 2. COVERED BONDS AND ABS SECURITIZATION IN S PAIN (1996-

2008)
Stock data. Euro million.
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FIGURE 3. CONSTRAINED FIRMS AND RELATIONSHIP LENDIN G
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FIGURE 4. CONSTRAINED FIRMS AND SECURITIZATION
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