Banco de Portugal

EUROSISTEMA

Estudos e Documentos de Trabalho
Working Papers

27 | 2010

BORROWING PATTERNS, BANKRUPTCY AND VOLUNTARY LIQUIDATION

José Mata
Anténio Antunes

Pedro Portugal

Decenber 2010

The analyses, opinions and findings of these papers represent the views of the authors,
they are not necessarily those of the Banco de Portngal or the Eurosysten.

Please address correspondence to
Pedro Portugal
Banco de Portugal, Av. Almirante Reis no. 71, 1150-012 Lisboa, Portugal;
Tel.: 351 21 313 8410, jppdias@bportugal.pt



BANCO DE PORTUGAL

Edition
Economics and Research Department
Av. Almirante Reis, 71-6™

1150-012 Lisboa

www.bportugal.pt

Pre-press and Distribution

Administrative Services Department
Documentation, Editing and Museum Division
Editing and Publishing Unit

Av. Almirante Reis, 71-2

1150-012 Lisboa

Printing
Administrative Services Department

Logistics Division

Lisbon, December 2010

Number of copies

170

ISBN 978-989-678-054-8
ISSN 0870-0117

Legal Deposit no. 3664/83



Borrowing Patterns, Bankruptcy and
Voluntary Liquidation *

José Mata Anténio Antunes
Universidade Nova de Lisboa, Banco de Portugal,

Pedro Portugal
Banco de Portugal and Universidade Nova de Lisboa

Abstract

We study the impact of financial variables upon bankruptcy and
voluntary exit. Controlling for efficiency, which we find to decrease the
odds of both bankruptcy and voluntary exit, characteristics of firms
which correlate with the firms’ access to funds, exert very different
impacts upon the two modes of exit.

Our findings support the idea that information asymmetries create
cash constraints and that financial decisions are used to signal firms’
quality and reduce the degree of information asymmetries between
borrowers and lenders.
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1 Introduction

Firms may exit in different ways. Different ways of exiting are triggered
by different forces and may have remarkably different implications. Volun-
tary liquidations and bankruptcies are quite different in what concerns the
magnitude of the losses incurred and the identity of those that bear them.
Although exit is commonly associated with failure, this needs not to be so,
as the owners of exiting firms may have made a profit. Whether or not there
were losses, in liquidations debtors are paid in full. In contrast, bankruptcies
involve losses, at least for those creditors whose credits are left umpaid.

However, most empirical studies that have looked to the exit decision have
treated all exits alike. In one of the few exceptions to this rule, Schary (1991)
distinguished between bankruptcies, mergers, and voluntary exits, and de-
veloped empirical models to analyze these different means of exit. Having
observed 61 firms of which 43 have exited, she was unable to estimate sig-
nificant parameters to explain the different exit modes. In another study,
Harhoff, Stahl, and Woywode (1998) analyzed the competing risks of volun-
tary exit versus bankruptcy with a large sample of over 10,000 German firms.
The major strength of their sample is that it contained data on the legal form
of the firms, which enabled them to highlight the effect of limitation of lia-
bility upon the two different forms of exit. Apart from the legal form, their
sample also had data on the entrepreneurs for a subsample of firms; they
found that when entrepreneurs approach the retirement age, the likelihood
of voluntary exit increases while, this had no effect upon the probability of
bankruptcy.

While most economic theories assume that, in a reasonably competitive
environment, only efficient firms survive while inefficient firms exit, firms may
also exit not because they are inefficient, but because the owners lack the

funds to keep them going. If financial markets were perfect, this would not



happen, as firms would be able to borrow the cash they need. As potential
creditors do not have complete information on the firm’s prospects, they may
deny funding to projects which are good (Stiglitz and Weiss, 1981), and good
firms may be forced to exit.

A number of empirical studies have discussed the impact of cash con-
straints on of firms’ investment decisions (see Hubbard, 1998, for a survey).
A few studies analyzed the effect of financial constraints on the decision to
become an entrepreneur (Holtz-Eakin, Joulfaian, and Rosen, 1994), on the
amount of capital available to the new firm (Evans and Jovanovic, 1989) and
on its role as shaping the size of new firms over time (Cabral and Mata,
2003), but little research has focused on its impact upon survival (but see
Cressy, 1996).

Indeed, there are only a few studies that have analyzed the effect of in-
debtness on the chances of survival. High levels of debt have been found
to be negatively related to survival by Zingales (1998), Baggs (2005) and
Heiss and Koke (2004). Huyghebaert and Van de Gucht (2004) also studied
this issue, but found no independent effect of leverage upon survival. Many
of the arguments about the relationship between leverage and survival that
permeate these studies suggest that the authors have bankruptcy in mind.
Empirically, however, they typically did not distinguish between voluntarily
and involuntarily exit. A plausible reason why authors did not discriminate
between exit modes is lack of appropriate data. The absence of such discrim-
ination would be innocuous if all exits (or the vast majority of them) would
be of the same type, or if they shared common determinants. None of these
assumptions is warranted, however.

In this paper, we distinguish between bankruptcies and voluntary exits
and analyze the effect that credit decisions exert upon these two different
modes of exit. We combine two unique datasets to create an even more

unique one. One of the datasets includes information on all firms employing



paid labor in Portugal, while another one records all credit relationships
between financial intermediaries and non-financial firms. This allows us to
identify firms that cease to operate and to discriminate between those that
exit with losses for creditors from those that do not. Furthermore, because
we have data on all the lending relationships between firms and banks, we are
able to construct a very unique dataset, containing very detailed information
on the magnitudes and types of lending relationships on a comprehensive
set of firms. Our lending relationships are restricted to banks; we will not
discuss direct lending between the public and firms. We do not see this as
a disadvantage; on the one hand, Portugal — like most continental European
countries — is a bank based economy, in which stock and bond markets have
a rather limited scope. On the other hand, banks are more the kind of
monitoring lender which is portrayed in models than the general public.
The paper is organized as follows. In the next section, we review the im-
plications of the theories regarding capital structure and lending relationships
for the two types of exit considered in this paper. Many of the existing mod-
els have opposite implications for bankruptcy and voluntary exit which have
not been previously contrasted. In section 3 we discuss our data sources
and measurement. Section 4 presents our basic results. Finally section 5

summarizes our findings and concludes the paper.

2 Credit and the exit of firms

2.1 Debt

2.1.1 Debt as a means of alleviating problems of asymmetric in-
formation

One argument on how debt may alleviate information asymmetries between
firms and lenders is due to Ross (1977). The problem is that firms differ in

type (some are good, and some are bad), and while managers know which



type is the firm, outsiders cannot tell which firms are good and which are
bad.

Managers can credibly communicate their firm’s type to outsiders, by
choosing a compensation scheme in which managers make more money if the
firm is successful, but loose money if the firm goes bankrupt.

Firms whose managers choose high levels of debt confront increased prob-
abilities of going bankrupt. If its firm goes bankrupt the manager incurs big
losses, which is why only managers of high quality firms choose high debt
levels. These firms will confront high probabilities of going bankrupt but, as

they are good, they confront lower chances of exiting.

2.1.2 Incentive conflicts between shareholders and debtholders

Debt can also create incentives on equity-owners to act differently from the
interest of debt-holders. These incentive conflicts have consequences for the
probability of exit and of bankruptcy.

Firstly, owners of highly indebted firms may pursue riskier strategies than
they would if the firms were less indebted. This is because when firms rely
largely on debt, stockholders get most of the earnings if projects are success-
ful, but debtholders bear the losses in case the firm goes bankrupt (Jensen
and Meckling, 1976). The consequence is that, if a firm is highly indebted,
it will take chances: it will either survive or go bankrupt. It will not exit
without imposing losses on creditors. A second possibility is that stockhold-
ers are paid out cash from the raised debt, thereby increasing the probability
that the firm is unable to meet its commitments (Myers, 2001).

The mere presence of debt may impair efficiency within the firm, by
reducing the incentives for making efficiency enhancing investments. Equity-
holders may refrain from contributing additional equity to the firm, as they
will bear the entire cost of this additional equity but not the benefits if the
firms goes bankrupt in the meantime (Jensen and Meckling, 1976; Myers,



1977; Jensen, 1986). This increases the chances that firms forgo profitable
investments and put them in a less favorable position for surviving. This
should, in principle, apply both to bankruptcy and voluntary exit. However,
even if firms decided to leave voluntarily, their debts would not let them
avoid bankruptcy, and we should not expect a positive effect of debt of debt
on voluntary exit. Furthermore, the fact that the equityholders of highly in-
debted firms are doing business with the money of others creates an incentive
to try to postpone exit as much as they can and ”play for time” in the words
of Myers (2001). They may not be able to control the decision of going into
bankruptcy but, to the extent that they have discretion on the decision to

voluntary exit, they will not exit.

2.1.3 Deep pockets and resisting competition

Indebted firms may also be more likely to go bankrupt, because debt invites
predation by rivals (Bolton and Scharfstein, 1990). In order to reduce agency
problems, debtholders should call bankruptcy whenever the firm is unable to
meet its commitments. This makes highly leveraged firms less able to resist
adverse circumstances arising either from nature or from strategic behavior
by competitors (predation). However, while this does not affect the states of
nature, this makes indebted firms an easy prey for competitors and increases

the likelihood of predation.

2.1.4 The predictions of information and agency models of debt

By and large, the predictions of agency theory for the conflicts between
equity holders and debtholders are consistent and are not different from those
from Ross (1977): debt increases bankruptcy and decreases voluntary exit.
This is fortunate, as we expect results to be clear, but will not allow us to

discriminate between competing explanations.



2.2 Debt maturity

Granting short term rather than long term credit may attenuate the asset
substitution problem, as it enables banks to monitor much more closely the
payment performance of firms (Barnea, Haugen, and Senbet, 1980; Ho and
Singer, 1982). With short term credit, the bank will be aware of financial
problems as soon as they emerge and will have the option of claiming payment
of the principal before the situation deteriorates and greater losses become
inevitable.

If they are to grant long term credit, banks will take additional risks, and
will thus require a compensation in the form of higher interest rates. Firms
which have good private information about themselves will more likely choose
to get short term credit and run the risk of having to roll it over; those with
bad information will prefer to establish long term contracts and save on the
transaction costs required to rolling over the debt (Flannery, 1986). Thus,
Flannery (1986) predicts a positive relationship between debt maturity and
the quality of firms.

The same prediction emerges in a model by Diamond (1991). In this
model, however, the cost that firms incur in trying to roll over their short-
term debt, is that banks may not be willing to do it, and firms may go
bankrupt. As in Flannery’s model, only firms which have good information
choose short-term debt. Unlike in Flannery’s model, however, firms with
very high risk may not be given the option of getting long-term debt. Firms
with which end up with short-term debt, therefore, will be the best and the
worst firms, while long-term debt will be granted to intermediate firms.

Most empirical studies seem to support Diamond’s prediction (Guedes
and Opler, 1996; Stohs and Mauer, 1996; Barclay and Smith Jr, 1995), but
Berger, Espinosa-Vega, Frame, and Miller (2005) present contrary evidence.

Both Barclay and Smith Jr (1995) and Berger, Espinosa-Vega, Frame, and



Miller (2005) give support to the idea that firms with larger information
asymmetries issue more short-term debt.
Therefore, short-term debt should be positively associated with bankruptcy.

In what voluntary exit is concerned, the predictions of Flannery’s model is
that short-term credit should be negatively related to exit, while in Dia-
mond’s model the result will depend on the balance between good and bad
firms; if bad firms dominate, short-term credit should be positively associ-
ated with increased exit; if good firms dominate, short-term credit should be

negatively associated with exit.

2.3 Credit lines

Firms maintain credit lines as a backup for liquidity needs. By establishing a
credit line, the bank commits itself to lend at a predetermined interest rate, in
exchange for a fee paid by the firm on the commitment. Although an escape
clause, which is normal in this type of contracts, allows banks to renege on
their commitments, they will normally choose to honor the commitments due
to reputation considerations (Boot, Greenbaum, and Thakor, 1993)

Liquidity needs may emerge from adverse events, but also from profit
opportunities that need to be exploited on the spot. Credit lines may alleviate
the problem of excessive liquidation created by adverse events when firms
are financed with short-term debt. Short-term debt leads to too frequent
bankruptcy because the firm may not be able to roll over its debt or will be
able to do it only at high interest rates. Insurance against this possibility
provided by short-term debt with a loan commitment for future funding
alleviates the problem (Houston and Venkataraman, 1996).

Credit lines also allow firms to take advantage of some investment op-
portunities that may require firms to dispose of funds faster than they can
get from financial markets (Huberman, 1984). Firms possessing credit lines

should, therefore, be in better position to avoid bankruptcy and to take ad-
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vantage of profitable opportunities and prosper.

The fact that firms have an unused credit line indicates that banks found
the firm to be trustable, as they committed themselves to grant credit. Firms
may, thus, choose to get credit lines also in order to signal to others their
quality and get better terms in other credit deals (Kanatas, 1987). On the
other hand, it also indicates that the firm is not credit constrained, as funds
are available and the firm decided not to use them. They should, therefore,

be are less likely to exit.

2.4 Number of creditors

In order to reduce information asymmetries, banks invest in obtaining in-
formation about the firms they lend money to. The more information they
get about firms they do business with, the better positioned they are to lend
money. Investments in information gathering are costly, and doing business
with several banks duplicates them. As banks pass these costs to firms in the
form of credit costs and availability (Petersen and Rajan, 1994) firms may
benefit from developing close banking relationships with a single bank.

However, doing business with only one bank creates a potential hold-
up problem. If the firm has no alternative source of funds, banks may take
advantage of their monopoly position and charge higher interest rates. Firms
might, therefore, prefer to do business with several banks, as this reduces the
bargaining position of each one of them.

The choice of the number of banks to borrow from involves a trade-off
between duplicating the fixed costs of providing information to lenders and
the benefits from lower bargaining power from the part of banks. Firms
normally start doing business with a single bank and, as they grow older and
larger switch to multiple relationships (Farinha and Santos, 2002)

However, developing multiple relationships also has costs (other than the

fixed cost of providing information), as approaching a new bank creates an
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adverse selection problem. Without previous private knowledge about the
firm, the new bank will not be able to tell whether the firm is approaching
it to escape from a rent extraction attempt, or because the original bank
is not willing to lend the extra funds due to his knowledge that the firm is
of a poor quality (Sharpe 1990, Rajan 1992). A good firm may therefore
be pooled with low quality firms and be offered inferior credit terms. This
should hold, at least for some time, before the new bank has the time to
develop firm specific knowledge.

If the hold-up argument holds true, firms with more than one bank rela-
tionship should have lower interest rates, thus lower costs. Increases in the
number of banks after a certain point should, however, increase costs. Af-
ter a certain point, the duplication of the fixed costs of getting information
offsets the benefits of increased competition among lenders. Ceteris paribus,
we expect that, when the number of banks is small, increases in the number
of banks decrease the probability of exit. After a certain number of banks,
increases in this number should increase exit.

Distress exacerbates this problem and creates an additional one. When-
ever a firm goes into distress and asks for an extension of credit, banks will
be unsure whether this request has been previously rejected by another bank
with better information. Furthermore, multiple creditors make coordination
about potential recovery plans more difficult, and firms are more likely to go
bankrupt. Thus, the higher the number of banks the more likely it is that a
firm goes bankrupt.

2.5 Age of the firm

Over time, information is produced which is relevant to both the firm and
others. As time goes by and firms age, firms learn about their abilities, and
others (including banks) learn about them. Time may also bring changes in

behavior, either because of learning effects or because firms develop reputa-



tional assets that they need to protect. All of these reasons have an impact

upon the likelihood of either voluntary exit or bankruptcy.

2.5.1 Learning about own efficiency

Experience in the marketplace gradually reveals information to firms which
make them learn about their true level of efficiency. Firms which find out to
be efficient survive and grow, while those which are inefficient exit (Jovanovic,
1982). The most inefficient firms will have exited in the first periods. Firms
that will have survived will be the most efficient firms, which will, therefore,
be less likely to exit in the future (Jovanovic, 1982). Because the sample will
have fewer and fewer bad firms, the average probability of exit will be de-
creasing over time, even if the individual chances of exit of each firm will not

vary over time, something which is known as spurious duration dependence.

2.5.2 Learning by doing

While the above argument rests on the idea that efficiency of each firm is a
given, and time only revels this level to firms, time — through the accumula-
tion of production — also brings specific experience which may be relevant to

reduce costs.

2.5.3 Conveying information to others

Time also reduces the asymmetry of information between the firms and po-
tential creditors. Banks observe the payment record of firms over time and
will be more likely to be willing to lend money to firms that have a proven
track record.

On the one hand, even if banks do not observe anything substantive
about firms, only from observing that firms have survived, banks can infer

that ”quality” of the firms; if the spurious duration dependence effect applies,
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they know that firms survived up to that moment are less likely to exit in

the future.

2.5.4 Shifting from risky to safer strategies

Finally, firms may shift to safer projects over time, in order to protect the
reputation they have developed in the meantime. Young firms, not having
a reputation to protect, will choose riskier projects which will only permit
payment of debts in case they are successful. After a number of periods pay-
ing its debts, a firm develops a reputation of being a good payer, and starts
enjoying more favorable credit terms. Old firms will choose safe projects in

order not to damage its reputation (Diamond, 1989).

3 The data

The data used in this paper come from two sources. The first is the Quadros
de Pessoal survey, conducted by the Portuguese Ministry of Employment on
firms employing paid labor. The second is the Central de Responsabilidades
de Crédito, which is managed by the Bank of Portugal, and which records
credit information for all non-financial firms or individuals with a credit
relationship vis-a-vis the Portuguese financial system. Both databases are
described below.

Quadros de Pessoal (QP) covers all firms employing paid labor in Por-
tugal and records data at the firm level, namely employment, sales, owner-
ship structure and industry codes, plus detailed information on every person
working at the firm, namely their employment status (whether they are wage
earners or owners of the firm, their wages (for wage earners), levels of edu-
cation, date of birth, date of the first employment in the firm. The survey
has a longitudinal dimension, i.e., firms are identified by a unique number,

which allows individual firms to be followed over time.
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Table 1: Credit types, Bank of Portugal.
Credit type Description

1 Commercial liabilities

Financing liabilities at discount

Other short-term financing liabilities
Medium- and long-term financing liabilities
Other liabilities

Credit lines and other off-sheet liabilities
Overdue credit liabilities

Credit liabilities under litigation

Credit write-offs (off-sheet)

Renegotiated credits

© 00 O U i W N

—
[en}

Central de Responsabilidades de Crédito (CRC) includes data collected
by the Bank of Portugal from all financial intermediaries legally operating
in Portugal. Its data includes information to the monthly credit balances of
all customers of each one of these institutions, discriminating credit balances
according to maturity and its repayment status (see table 1). The available
data includes the complete credit history of each non-financial firm between
1995 and 2000. The two data sets could be matched using a unique legal
identifier for firms, and thus we were able to track credit information for all
firms in the QP database.

We identified voluntary exits and bankruptcies using a two step proce-
dure, which combines the two data sources. In the first step, we used QP to
identify exits. This was done by locating in QP the year when a particular
firm ceases to report to the survey. For the period we are analyzing, QP in-
cludes over 190,000 firms per year, and with such a large database, there are
inevitably some coding errors in the files. In identifying exits, we required
that a firm be absent from the survey for at least two years. Thus, for an
exit to be recorded in ¢, a firm has to be absent from QP in ¢t + 1 and ¢ + 2.
For this reason, in our subsequent analysis we use data only until 1998 (the

last year for which we can identify an exit), although our data files go until
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Table 2: Exits

Year Voluntary exit Bankruptcy Continuation Total sample

Number (%) Number (%) Number (%) Number (%)
1996 9,984 (7.5) 1,536 (1.2) 121,290 (91.3) 132,774 (100.0)
1997 10,384 (7.5) 1,744 (1.3) 126,149 (91.2) 138,244 (100.0)
1998 13,124 (9.2) 2,066 (1.4) 127,309 (89.3) 142,466 (100.0)
Total 33,492 (8.1) 5,346 (1.3) 374,748 (90.6) 413,586 (100.0)

2000. Since a temporary exit may occur for a number of reasons other than
cessation of activity (for instance, due to late delivery of the questionnaire
by firms), we edited the status of firms that were absent from QP for one
year. That is, firms that were in QP in years t — 1 and ¢ + 1 were considered
to be active in year t even if they were not actually in the file. The firm’s
record was amended for that year, with all variables being imputed as simple
averages. For a few firms, the data on sales was missing, and the same pro-
cedure was followed to impute sales when a firm was present in QP in years
t —1,t and t + 1 but sales was recorded as zero in year t.

Bankruptcies were identified as those exits for which firms defaulted on
their debt obligations during the two years after exit was identified. CRC
includes two specific categories for defaults, namely “Overdue Credit Liabili-
ties”, and “Credit Liabilities Under Litigation”. Any exit occurring in year ¢
is considered “voluntary” if no default is recorded in t+1 and t+2. Likewise,
any exit in ¢ for which defaulted amounts are recorded in ¢t + 1 or t + 2 is
deemed “bankruptcy”. Based on these definitions, we calculated the number
of exiting firms as displayed in table 2. Almost ten percent of firms exit, of
which roughly one fifth are bankruptcies. These ratios are fairly constant in
the three years for which data is available.

CRC was also the source for the measures of the amounts and type of
credit, along with information about the lenders that concern us the most in

this study. From QP we computed measures of firm size, firm age, ownership
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structure and measures of the wages paid and the human capital at the
firm, that are used in the analysis to control for other differences in forms
characteristics and that will be described later in this section. The data from

CRC is the following.

Total Debt Total debt is calculated by adding all on-balance sheet credit
types, which are types 1 through 10 except 6 and 9. The logarithm of one

plus the on-balance sheet amount (in euros) was used.

Short- and long-term debt We also computed the amount of short- and
long-term debt. Types 1 through 3 are explicitly short-term items, while
types 4 and 5 correspond to long-term debt. Impaired credit types 7 and 8
were imputed to short- and long-term debt proportionally. Credit type 10
was ignored. In order to include in our regressions firms without any short-
or long-term debt (or both), we used the logarithm of one plus the relevant

amount (in euros).

Credit lines The main component of off-balance items (type 6) are credit

lines. The logarithm of one plus the amount (in euros) was used.

Number of bank relationships The literature of banking relationships
has emphasized that cursory contact with a bank does not make a relation-
ship. In this context, it has been emphasized that the scope and in particular
the length of the contacts between firms and banks is important in providing
the bank with the information that makes relationships valuable. We we are
limited to counts of the number of banks with which firms have contacts,
as we do not have information on the length on the relationships. Although
we do not have information on the length of the relationship, we limited

the count of the number of banks firms borrow from to those they borrow
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Table 3: Credit variables

Variable Mean Std. Dev.
Log of 1 + total debt 5.482 5.268
Log of 1 4 short-run debt  4.926 5.149
Log of 1 4 credit lines 1.981 4.088
Bank relationships 0.275 0.616

Note: sample size is 413,586 observations

long-term, to avoid counting as a borrowing relationship banks with which
firms may have only commercial paper operations. We used the information
on long-term debt to each lender to count the number of long-term bank
relationships. Multiple long-term loans with the same lender are counted as

a single bank relationship.

3.1 Controlling for Efficiency

In order to control for efficiency, a number of variables were computed from

QP.

Size and productivity Measure of size were included on different grounds.
First, if there are economies of scale, larger firms will have smaller average
costs. Second, scale should also be related to exit as larger units tend to
use technologies which are more capital intensive, and have small variable
costs. Conceptually, if there were not economies of scale total average costs
were identical, but firms’ costs composition were different, those firms which
higher variable average costs would exit first. Finally, size may be a conse-
quence of different managerial abilities. Firms are run by individuals, which
compare the income they can get from wage work with the rewards that can
be obtained from entrepreneurship. Individuals for which entrepreneurship
provides greater benefits run firms, while the others work as wage earners
(Lucas, 1978). Those with greater abilities will be able to run larger firms.

Two measures of size were included: sales and employment. They both

15



come from QP, and they may be regarded as alternative measures of size.
Simultaneous inclusion of both (in logarithms) will control for differences in
productivity. The observed productivity is a direct measure of efficiency.
Ceteris paribus, firms which are able to generate more value per employee,

will be more efficient and will be less likely to exit.

Wages and human capital Wages can also be seen as a proxy for pro-
ductivity. QP includes information on each worker at the firm. Wages and a
number of human capital variables were calculated from that part of the files.
Wages were calculated as the average monthly wage (in thousand euros) paid
to wage earners in each firm. Schooling was defined as the minimum number
of years required to obtain the highest degree reported to QP. Elementary
school corresponds to 6 years of schooling, secondary school to 12 years, and
an university degree to 17 years. The average wage earners was calculated
based on date of birth of each person and then averaged across individuals.
The same procedure as the one described for age was used to compute the
tenure of persons working at the firm, based on the date of admission at the

firm.

3.2 Age of firms

Firm age The age of firms was calculated from QP, by subtracting the
year of the firms’ founding from current year. For those cases for which
information of date of creation was missing in QP, we used an auxiliary data
set (Tabelas Gerais database) available at Banco de Portugal, which contains
legal information on all existing and extinct firms in Portugal, including the
date of creation. The information of both datasets is highly consistent for

those firms which are present in both.
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3.3 Ownership and ease of access to funds

One implication of the information asymmetry argument is that, as finan-
cial markets are unable to provide funding, firms which have better access
to internal funding will be in a better position to survive, in particular to
avoid bankruptcy. Two ownership indicators were included to control for

differences in access to funds.

3.3.1 Number of active owners

More partners bring more money to the firm, and this should make firms
with a larger number of partners less likely to go bankrupt. More partners
may also have complementarities, which increase the chances of success of
firms. After a certain point, however, an increase in the number of active
partners creates coordination and free-rider problems, which may decrease
efficiency.

As QP includes an indicator for the employment status of each person that
works at the firm (owner, wage-earner, and a residual class of unpaid family
member) a proxy for the number of partners in the firm can be calculated as

a count of the number of persons which has the owners status in QP.

3.3.2 Foreign Ownership

Foreign firms have access to a number of assets not available to domestic
firms; these include both capital, and intangible assets such as technology
and marketing knowledge. This should make them to be less cash constrained
and also more productive. Fewer liquidity constraints should make foreign
firms less likely to go bankrupt. Greater productivity should make them less
likely to exit. Controlling for productivity, however, they should be more
footloose and exit with greater probability than their domestic counterparts.

Foreign ownership was measured by a dummy variable which takes the

value 1 if the firm’s equity is partially or fully owned be foreigners, and 0
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Table 4: Other summary statistics (Sample: 413,586 observations)

Variable Mean Std. Dev.
Log of workers 1.476 1.103
Log of sales 13.481 1.551
Number of owners  0.612 0.862
Foreign ownership  0.011 0.106
Firm age 14.754 11.673
otherwise.
4 Results

We estimated a multinomial logit model for the risks of bankruptcy and vol-
untary exit with continuing firms as the reference category. All independent
variables are measured previously to the exit decision, so endogeneity prob-
lems are less of a concern. Many independent variables are in logs, therefore,
interactions between them are implicitly taken into account. The dependent
variables are positive if exit (voluntary or bankruptcy) occurs and zero if the
firms continues. Consequently, a positive coefficient means that increases the
the corresponding variables increases the chances of exiting.

Table 5 displays the results of three estimations. Our basic specification
in columns (1) and (2) includes firms’ debt plus second order polynomials in
the number of banks, the number of owners and firm age. It also includes
two measures of the size of firms (employment and sales), plus the dummy
variable that indicates whether the firm is owned by foreigners along with
industry and year dummies (not reported in the table). In addition to these
variables, the second specification also includes the magnitude of short-term
debts and the third the magnitude of the credit lines.

Before starting commenting on the results, it is worth spending a couple
of lines reminding our readers that, as we estimated the effects of many of

our independent variables in the form alogX + pBlogZ, we can retrieve the
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Table 5: Regression results:

determinants of exit

nm @ 6 @ 06 ©
Volunt. Bankr. Volunt. Bankr. Volunt. Bankr.
Log(employment) -0.608a -0.549a -0.609a -0.565a -0.606a -0.542a
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Log(sales) -0.132a  -0.176a -0.133a -0.198a -0.128a -0.168a
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Log(1 + total debt) -0.009a  0.256a -0.011b  0.160a -0.011a  0.162a
(0.000) (0.000) (0.011) (0.000) (0.010) (0.000)
Log(1 + sh.-run debt) 0.002  0.098a 0.003  0.102a
(0.649) (0.000) (0.463) (0.000)
Log(1 + credit lines) -0.009a  -0.038a
(0.000)  (0.000)
Bank relationships -0.239a  0.368a -0.236a  0.572a -0.231a  0.587a
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Bank relationships? 0.030b  -0.012 0.030b -0.050a  0.031b -0.049a
(0.018) (0.088) (0.022) (0.000) (0.018) (0.000)
Owners -0.220a  -0.038 -0.221a  -0.042 -0.222a  -0.054
(0.000) (0.452) (0.000) (0.407) (0.000) (0.287)
Owners? 0.001 -0.060a 0.001 -0.058b 0.001 -0.054b
(0.959) (0.009) (0.958) (0.012) (0.934) (0.018)
Foreign ownership 0.677a  -0.288 0.678a  -0.260 0.690a  -0.214
(0.000) (0.115) (0.000) (0.155) (0.000) (0.242)
Firm age -0.032a -0.055a -0.032a -0.056a -0.032a -0.056a
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Firm age? 0.000a  0.00la  0.000a  0.00la  0.000a  0.001a
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

N 413586 413586 413586

Note: estimation also includes industry and year dummies.
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effect of the ratio of X/Z from our estimates, by noting that the previous
expression can be written as alog(X/Z) + (6 — a)logZ. For example, if X
stands for sales and Z for employment, o measures the effect of productivity,
conditional on the independent effect of employment, which is estimated as
the difference between the estimated coefficient for employment g and the
one for sales a. The sign of the difference 3 — a will give us the sign of the
effect of employment, given the effect of productivity.

Therefore, taking into account the estimated coefficients in Table 5, we
estimate that larger firms have lower probabilities both of exiting voluntarily
and of going bankrupt. This result holds for both our size measures (employ-
ment and sales), and it also holds when each one of this variables is omitted
(not reported in the table). Simultaneous inclusion of both variables allows
us to interpret the results as evidence of the effect of productivity (sales per
worker). The effect of sales per worker is given by the coefficient of sales
in table 5, thus indicating that more productive firms have lower probabil-
ity of exiting and going bankrupt. As the coefficient of employment is of a
larger magnitude than that of sales, our results indicate that, controlling for
productivity, firms which employ a larger number of persons have a lower
probability of exit. Overall, these results indicate that efficiency matters for
survival and that it affects voluntary exit and bankruptcy very much in the
same manner. We move now to the effects of the credit variables.

The effect of debt is to increase bankruptcy and to decrease the prob-
ability of voluntary exit, as expected. We do not have measures of equity
or assets in our data, so we cannot compute the usual debt to equity or to
assets ratios. However, our data on firm sales, allow us to control for the firm
size and interpret our results as reflecting the impact of debt over sales (the
inverse of the liquidity ratio), conditional on sales. The independent effect
of sales remains negative when we take into account the effect of debt over

sales (which is also negative).
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Our results also indicate that the larger the proportion of short-term
debt a firm holds, the more likely it is that it goes bankrupt. Note that the
independent effect of debt still holds as the coefficient of debt is larger than
that of short-term debt. We were, however, unable to uncover a statistically
significant effect of this variable upon voluntary exit.

Credit lines have a clear and similar effect upon bankruptcies and exit.
The larger the magnitude of unused credit lines, the less probable it is that
a firms exits (either voluntary or by bankruptcy).

The number of bank relationships shows the expected effects. More banks
decrease the probability of voluntary exit but only while firms borrow from
a small number of firms. Indeed, according to our estimates, firms that
deal with four or more banks see their their probability of exit increased.
More banks, on the other hand increase the likelihood of going bankrupt.
Although the rate at which this probability is decreasing, the maximum is
achieved when the number of banks is around 6 (the estimates in column 1
produce a maximum with 15 banks).

The results for the age of firms are also consistent with our predictions.
Young firms exhibit a significantly higher probability of exit than their more
mature counterparts, while this probability decreases at decreasing rates. In
non-reported regressions, the effect of firm age was measured by a set of age
dummies. Interestingly, in both equations the effect of age is very similar.
The coefficients of the age dummies are monotonically decreasing until the
age of ten and statistically different from the omitted class (firms with 50
years and more) up to the fifth or sixth year, depending on the specification.

Easy access to internal funds seems to improve the chances of avoiding
bankruptcy. Firms with larger number of active owners and firms with foreign
owners are less likely to go bankrupt, although for foreign ownership the effect
is really not significant. In the voluntary exit equation, foreign ownership

displays a positive coefficient, consistent with a view that foreign firms are
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Table 6: Wages and human capital characteristics (Sample: 338,707 obser-
vations)

Variable Mean Std. Dev.

Average wage  0.394 0.231
Schooling 7.987 2.542
Age 34.692 9.07
Tenure 4.678 4.683

less attached to a country than their domestic counterparts. The results for
the number of owners indicate that more owners increase the probability of
survival. However, the quadratic term is never significant in the voluntary

exit equation, thus giving little support to the congestion hypothesis.

4.1 Further controls for efficiency

In Table 5 our controls for efficiency include two measures of firm size, which
together can be taken as a measure of labor productivity. We do not have
information on earnings or profits but, except for very small firms in our
sample, we have data on the wages paid. Wages can be regarded as a proxy
for efficiency if wages are, to some extent, the product of bargaining between
firms and workers. More productive or highly profitable firms should be able
to pay higher wages. If workers are indeed able to get part of this profit,
high wages should be an indication of efficiency.

In the estimations reported in Table 7 we included in our regressions
measure for the wages paid by firms. In columns (1) and (2), only the
level of wages paid is included in addition to the same variables that were
already included in table 5. The coefficients associated to wages are always
and significant on both equations, indicating that the most productive firms
confront lower chances of exiting, no matter the mode of exit considered. In
addition, the effect of other variables remains pretty stable.

Wages may differ between firms due to different compositions of the la-
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Table 7: Wages as measures of efficiency

0 @ 6 @
Volunt. Bankr. Volunt. Bankr.
Log(employment) -0.560a -0.482a -0.558a -0.477a
(0.000) (0.000) (0.000) (0.000)
Log(sales) -0.116a  -0.157a -0.120a -0.158a
(0.000) (0.000) (0.000) (0.000)
Wage -0.146a -0.606a -0.172a -0.681a
(0.000) (0.000) (0.000) (0.000)
Schooling 0.017a 0.005
(0.000) (0.494)
Age 0.006a  0.008a
(0.000)  (0.000)
Tenure -0.012a  -0.001
(0.000) (0.784)
Log(1 + total debt) -0.011b  0.156a  -0.009  0.157a
(0.031)  (0.000) (0.064) (0.000)
Log(1 + short-run debt) 0.002  0.102a 0.001  0.102a
(0.623) (0.000) (0.813) (0.000)
Log(1 + credit lines) -0.012a -0.037a -0.013a -0.039a
(0.000) (0.000) (0.000) (0.000)
Bank relationships -0.215a  0.550a -0.216a  0.550a
(0.000) (0.000) (0.000) (0.000)
Bank relationships? 0.023 -0.041a 0.021 -0.042a
(0.096) (0.000) (0.138) (0.000)
Owners -0.331a  -0.128b -0.329a -0.130Db
(0.000) (0.017) (0.000) (0.016)
Owners? 0.017a  -0.036  0.017a  -0.036
(0.000) (0.123) (0.000) (0.132)
Foreign ownership 0.724a  -0.255 0.707a  -0.287
(0.000) (0.228) (0.000) (0.182)
Firm age -0.033a  -0.056a -0.029a -0.057a
(0.000) (0.000) (0.000) (0.000)
Firm age? 0.000a  0.00la  0.000a  0.001a
(0.000) (0.000) (0.000) (0.000)

N 344108 338707

Note: estimation also includes industry and year dummies.
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bor force, namely due to different stocks of human capital. Accordingly, in
columns (3) and (4) wages are supplemented by three variables measuring
the stock of human capital at the firm: education, age and tenure, of these
variables being averages at the firm. These variables are included to control
for determinants of wages and we are not really interested in their effects.
Yet, we note that the estimated coefficients have the same signs in both
equations. More importantly, neither the effect of wages nor the effect of
other variables are much affected by its inclusion. Moreover, the magnitude
of the Owners squared term is now quite larger (and statistically significant).
Yet, the effect of owners is the voluntary exit equation is maximum when the
number of owners is 10, which still does not present evidence of congestion

effects.

4.2 More on bank relationships

In Table 5 we reported that firms that borrow from four or more banks have
their probability of exiting voluntarily increased, while the likelihood of going
bankrupt increases for increases in the number of banks (up to 6 banks).

These results are particularly interesting, given that they are obtained for
an European country. Many American studies concentrate on the dichotomy
between single and multiple relationships, on the assumption that as a sec-
ond supplier would be enough to reduce the hold-up problem Petersen and
Rajan (1994). In particular outside the U.S., (Ongena and Smith, 2000)
suggested that many firms may maintain more than two relationships and
(Detragiache, Garella, and Guiso, 2000) suggested that this pattern may be
due to firms seeking to avoid, not hold-up but refusal to lend due to banks’
internal problems. Our results suggest that, for more than four banks, this
may come at the expense of survival.

The measure of the number of bank relationships that we have been using

throughout the paper is a direct count of the number of banks with which
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Table 8: Bank relationships
(1) (2) (3) (4)

Volunt. Bankr. Volunt. Bankr.

Log(employment) -0.606a -0.534a -0.606a -0.544a
(0.000)  (0.000) (0.000) (0.000)
Log(sales) -0.128a  -0.161a -0.128a -0.167a
(0.000)  (0.000) (0.000) (0.000)
Log(1 + total debt) -0.011b  0.159a -0.011b  0.163a
(0.014)  (0.000) (0.011) (0.000)
Log(1 + short-run debt) 0.003  0.108a 0.003  0.102a
(0.549)  (0.000) (0.483) (0.000)
Log(1 + credit lines) -0.010a  -0.035a -0.009a -0.038a
(0.000)  (0.000) (0.000) (0.000)
Bank relationships -0.270a  0.726a -0.192a  0.670a
(0.000)  (0.000) (0.000) (0.000)
Bank relationships? 0.053 -0.069a 0.024 -0.061a
(0.146)  (0.000) (0.077) (0.000)
Increased bank relationships -0.072b  -0.178a
(0.031)  (0.000)
Owners -0.221a -0.059 -0.222a  -0.052
(0.000) (0.241) (0.000) (0.299)
Owners? 0.001 -0.053b 0.001 -0.055b
(0.942) (0.021) (0.936) (0.017)
Foreign ownership 0.691a  -0.230 0.690a  -0.215
(0.000) (0.208) (0.000) (0.239)
Firm age -0.032a -0.056a -0.032a -0.056a
(0.000)  (0.000) (0.000) (0.000)
Firm age? 0.000a  0.00la  0.000a  0.001a
(0.000)  (0.000) (0.000) (0.000)

N 413596 413596

Note: estimation also includes industry and year dummies.
In columns (1) and (2) bank relationships are measured by the number
equivalent of banks implied by the Herfindahl index of debt concentration.
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firms have a borrowing long term operation. Given that firms borrow from
a large number of banks, it is unlikely that all banks are have the same
importance to firms. It might be argued that the number of banks firm
borrow from is not the best measure for the number of bank relationships,
as some banks may be more important than others, in particular in contexts
in which firms borrow from many banks simultaneously.

In the first two columns of Table 8, the number of bank relationships is not
a simple count, but takes into account the share of total debt borrowed from
each bank. In these columns the number of bank relationships is replaced by
the number equivalent of the Herfindahl index of debt concentration. The
Herfindahl index of concentration (H) is the sum of the squared shares of
the debt held by each bank, and 1/H corresponds to the number of banks
that would be required to produce the observed H, if the firm would borrow
equally from all banks. The results do not show major changes. Perhaps the
most noticeable change is that the increases in the number of banks are now
detrimental for survival for a number of banks greater than 2.5 rather than
3.7 as before.

In columns (3) and (4) the number of bank relationships is again the
number of banks with which firms have long-term borrowing operations. In
these columns, we also include the a dummy indicating whether or not a new
relationship was just initiated. The literature on banking relationships has
emphasized that relationships with banks are developed over time, and many
studies include the duration of the relationship as a proxy for its strength (e.g.
Berger and Udell, 1995). Farinha and Santos (2002) analyzed the decision of
Portuguese firms to switch from single bank to multiple bank relationships
and found that firms with poorer performance are more likely to make the
transition from single to multiple banks. They further found, that after
switching to multiple banks, firms are more likely to perform poorly and to

default on their obligations. In contrast to these findings, our results suggest
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that an increase in the number of relationships decreases the probability of
exiting both voluntarily and by bankruptcy.

These results certainly deserve further investigation, but some tentative
explanations may be advanced: firms are subject to close scrutiny by banks
before the first long-term loan, these first loans are relatively unimportant in
magnitude and one year is insufficient to observe firms defaulting on these

new long-term loans.

5 Conclusion

We analyzed the impact of financial variables upon two modes of exit that
differ on who bears losses: in voluntary exit losses are beard by the equity-
holders only, while in bankruptcy debtholders share part of this burden.

Our results support the idea that efficiency is a key driver of the sur-
vival of firms. Larger firms and those that are more productive have lower
probabilities of exiting voluntarily and of going bankrupt.

We also find that the remaining determinants of exit, namely those re-
lated to the access of funds, different very widely between voluntarily exit
and bankruptcy. These findings give very strong support to the idea that
firms are cash constrained, largely due to information asymmetries between
borrowers and lenders. Our findings also support the idea that financial
decisions are used to signal firms’ quality and reduce the degree of infor-
mation asymmetries between borrowers and lenders. Highly leveraged firms
experience significantly higher probabilities of going bankrupt, but are signif-
icantly less likely to exit voluntarily, a finding which is consistent with both
information and agency explanations. Intensive reliance on short-term debt
also increases bankruptcy, but we did not find any significant relationship
between short-term debt and voluntary exit. Credit lines are statistically re-

lated to the two types of exit, a finding which is consistent with information
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arguments.

We also found that borrowing from more banks lowers the likelihood of
voluntary exit, if the number of banks is small. However, for firms that
borrow from four banks or more, increases in the number of banks makes
voluntary exit more likely. Choosing the right number of banks involves a
trade-off between benefiting from a lower monopoly power from the part of
lenders and having to pay for the extra costs of making a larger number of
lenders knowledgable about the firm. On the other hand, the likelihood of
going bankrupt increases if firms borrow from more banks, which is consistent
with more banks representing increased coordination costs in case of distress.

The finding that younger firms exhibit lower chances of exiting voluntar-
ily and of going bankrupt is consistent with information asymmetries and
with learning effects. Finally, we find that firms that have more owners and
those that have foreign owners have significantly lower probabilities of going
bankrupt, while the contrary is true for voluntary exit. Again, this supports
that notion that firms are cash constrained, as access to more abundant

sources of funds improves the chances of avoiding bankruptcy.

References

Baaas, J. (2005): “Firm Survival and Exit in Response to Trade Liberal-
ization,” Canadian Journal of Economics, 38(4), 1364—-1383.

BARCLAY, M., axp C. SMITH JR (1995): “The Maturity Structure of Cor-
porate Debt,” The Journal of Finance, 50(2), 609-631.

BARNEA, A., R. HAUGEN, anDp L. SENBET (1980): “A Rationale for Debt
Maturity Structure and Call Provisions in the Agency Theoretic Frame-

work,” The Journal of Finance, 35(5), 1223-1234.
BERGER, A., M. ESPINOSA-VEGA, W. FRAME, aND N. MILLER (2005):

28



“Debt Maturity, Risk, and Asymmetric Information,” Journal of Finance,

60(6), 2895-2923.

BERGER, A., aND G. UDELL (1995): “Relationship Lending and Lines of
Credit in Small Firm Finance,” The Journal of Business, 68(3), 351-381.

BorLToN, P., anp D. S. SCHARFSTEIN (1990): “A Theory of Predation
Based on Agency Problems in Financial Contracting,” The American Eco-

nomic Review, 80(1), 93-106.

Boor, A., S. GREENBAUM, AND A. THAKOR (1993): “Reputation and
Discretion in Financial Contracting,” The American Economic Review,

83(5), 1165-1183.

CABRAL, L., anxDp J. MATA (2003): “On the Evolution of the Firm Size
Distribution: Facts and Theory,” The American Economic Review, 93(4),

1075-1090.

CrESsy, R. (1996): “Are Business Startups Debt-Rationed?,” The Eco-
nomic Journal, 106(438), 1253-1270.

DETRAGIACHE, E., P. GARELLA, AND L. Guiso (2000): “Multiple ver-
sus Single Banking Relationships: Theory and Evidence,” The Journal of
Finance, 55(3), 1133-1161.

DiaMoND, D. W. (1989): “Reputation Acquisition in Debt Markets,” The
Journal of Political Economy, 97(4), 828-862.

—— (1991): “Debt Maturity Structure and Liquidity Risk,” The Quar-
terly Journal of Economics, 106(3), 709-737.

Evans, D., anp B. Jovanovic (1989): “An Estimated Model of En-
trepreneurial Choice under Liquidity Constraints,” The Journal of Political

Economy, 97(4), 808-827.

29



FARINHA, L., anD J. SANTOS (2002): “Switching from Single to Multiple
Bank Lending Relationships: Determinants and Implications,” Journal of

Financial Intermediation, 11(2), 124-151.

FLANNERY, M. (1986): “Asymmetric Information and Risky Debt Maturity
Choice,” The Journal of Finance, 41(1), 19-37.

GUEDES, J., AND T. OPLER (1996): “The Determinants of the Maturity of
Corporate Debt Issues ,” The Journal of Finance, 51(1), 1809-1833.

HarHOFF, D., K. STAHL, anD M. WOYWODE (1998): “Legal Form,
Growth and Exit of West German Firms—FEmpirical Results for Manufac-

turing, Construction, Trade and Service Industries,” Journal of Industrial

Economics, 46(4), 453-488.

HEeiss, F., anp J. KOKE (2004): “Dynamics in Ownership and Firm Sur-
vival: Evidence from Corporate Germany,” Furopean Financial Manage-

ment, 10(1), 167-195.

Ho, T. S., anp R. F. SINGER (1982): “Bond indenture provisions and the
risk of corporate debt,” Journal of Financial Economics, 10(4), 375-406.

Hovrrz-EAKIN, D., D. JoULFAIAN, anD H. ROSEN (1994): “Sticking it

Out: Entrepreneurial Survival and Liquidity Constraints,” The Journal of

Political Economy, 102(1), 53-75.

HousTON, J., AND S. VENKATARAMAN (1996): “Liquidation under moral

hazard: Optimal debt maturity and loan commitments,” Journal of Bank-

ing and Finance, 20, 115-133.

HuBBARD, R. (1998): “Capital-Market Imperfections and Investment,”
Journal of Economic Literature, 36(1), 193-225.

30



HUBERMAN, G. (1984): “External Financing and Liquidity,” The Journal
of Finance, 39(3), 895-908.

HUYGHEBAERT, N., AND L. VAN DE GUCHT (2004): “Incumbent strategic
behavior in financial markets and the exit of entrepreneurial start-ups,”

Strategic Management Journal, 25(7), 669-688.

JENSEN, M. C. (1986): “Agency Costs of Free Cash Flow, Corporate Fi-

nance, and Takeovers,” The American Economic Review, 76(2), 323-329.

JENSEN, M. C.; anp W. H. MECKLING (1976): “Theory of the Firm:
Managerial Behavior, Agency Costs and Ownership Structure,” Journal

of Financial Economics, 3(4), 305-360.

Jovanovic, B. (1982): “Selection and the Evolution of Industry,” Econo-
metrica, 50(3), 649-670.

KANATAS, G. (1987): “Commercial paper, bank reserve requirements, and
the informational role of loan commitments,” Journal of Banking and Fi-

nance, 11(3), 425-448.

Lucas, Jr, R. E. (1978): “On the Size Distribution of Business Firms,”
Bell Journal of Economics, 9(2), 508-523.

MYERS, S. C. (1977): “Determinants of Corporate Borrowing,” Journal of

Financial Economics, 5, 147-175.

——— (2001): “Capital Structure,” Journal of Economic Perspectives,

15(2), 81-102.

ONGENA, S., aND D. SMITH (2000): “What Determines the Number of
Bank Relationships? Cross-Country Evidence,” Journal of Financial In-

termediation, 9(1), 26-56.

31



PETERSEN, M., anD R. RAJAN (1994): “The Benefits of Lending Rela-
tionships: Evidence from Small Business Data,” The Journal of Finance,

49(1), 3-37.

Ross, S. A. (1977): “The Determination of Financial Structure: The
Incentive-Signalling Approach,” Bell Journal of Economics, 8(1), 23-40.

SCHARY, M. A. (1991): “The Probability of Exit,” RAND Journal of Eco-
nomics, 22(3), 339-353.

STIGLITZ, J., AND A. WEISS (1981): “Credit Rationing in Markets with

Imperfect Information,” The American Economic Review, 71(3), 393-410.

STOHS, M., AND D. MAUER (1996): “The Determinants of Corporate Debt
Maturity Structure,” The Journal of Business, 69(3), 279-312.

ZINGALES, L. (1998): “Survival of the Fittest or the Fattest? Exit and
Financing in the Trucking Industry,” The Journal of Finance, 53(3), 905
938.

32



WORKING PAPERS

2008

1/08 THE DETERMINANTS OF PORTUGUESE BANKS' CAPITAL BUFFERS
— Miguel Boucinha

2/08 DO RESERVATION WAGES REALLY DECLINE? SOME INTERNATIONAL EVIDENCE ON THE DETERMINANTS OF
RESERVATION WAGES
— John T. Addison, Mério Centeno, Pedro Portugal

3/08 UNEMPLOYMENT BENEFITS AND RESERVATION WAGES: KEY ELASTICITIES FROM A STRIPPED-DOWN JOB
SEARCH APPROACH
— John T. Addison, Méario Centeno, Pedro Portugal

4/08 THE EFFECTS OF LOW-COST COUNTRIES ON PORTUGUESE MANUFACTURING IMPORT PRICES
— Fatima Cardoso, Paulo Soares Esteves

5/08 WHAT IS BEHIND THE RECENT EVOLUTION OF PORTUGUESE TERMS OF TRADE?
— Fatima Cardoso, Paulo Soares Esteves

6/08 EVALUATING JOB SEARCH PROGRAMS FOR OLD AND YOUNG INDIVIDUALS: HETEROGENEOUS IMPACT ON
UNEMPLOYMENT DURATION
— Luis Centeno, Mério Centeno, Alvaro A. Novo

7/08 FORECASTING USING TARGETED DIFFUSION INDEXES
— Francisco Dias, Maximiano Pinheiro, Anténio Rua

8/08 STATISTICAL ARBITRAGE WITH DEFAULT AND COLLATERAL
— José Fajardo, Ana Lacerda

9/08 DETERMINING THE NUMBER OF FACTORS IN APPROXIMATE FACTOR MODELS WITH GLOBAL AND GROUP-
SPECIFIC FACTORS
— Francisco Dias, Maximiano Pinheiro, Anténio Rua

10/08 VERTICAL SPECIALIZATION ACROSS THE WORLD: A RELATIVE MEASURE
— Joao Amador, Soénia Cabral

11/08 INTERNATIONAL FRAGMENTATION OF PRODUCTION IN THE PORTUGUESE ECONOMY: WHAT DO DIFFERENT
MEASURES TELL US?
— Joao Amador, Sénia Cabral

12/08 IMPACT OF THE RECENT REFORM OF THE PORTUGUESE PUBLIC EMPLOYEES’ PENSION SYSTEM
— Maria Manuel Campos, Manuel Coutinho Pereira

13/08 EMPIRICAL EVIDENCE ON THE BEHAVIOR AND STABILIZING ROLE OF FISCAL AND MONETARY POLICIES IN
THE US
— Manuel Coutinho Pereira

14/08 IMPACT ON WELFARE OF COUNTRY HETEROGENEITY IN A CURRENCY UNION
— Carla Soares

15/08 WAGE AND PRICE DYNAMICS IN PORTUGAL
— Carlos Robalo Marques

16/08 IMPROVING COMPETITION IN THE NON-TRADABLE GOODS AND LABOUR MARKETS: THE PORTUGUESE CASE
— Vanda Almeida, Gabriela Castro, Ricardo Mourinho Félix

17/08 PRODUCT AND DESTINATION MIX IN EXPORT MARKETS
— Jo&o Amador, Luca David Opromolla

Banco de Portugal | Working Papers i



18/08

19/08

20/08

21/08

22/08

23/08

1/09

2/09

3/09

4/09

5/09

6/09

7/09

8/09

9/09

10/09

11/09

12/09

FORECASTING INVESTMENT: A FISHING CONTEST USING SURVEY DATA
— José Ramos Maria, Sara Serra

APPROXIMATING AND FORECASTING MACROECONOMIC SIGNALS IN REAL-TIME
— Joao Valle e Azevedo

ATHEORY OF ENTRY AND EXIT INTO EXPORTS MARKETS
— Alfonso A. Irarrazabal, Luca David Opromolla

ON THE UNCERTAINTY AND RISKS OF MACROECONOMIC FORECASTS: COMBINING JUDGEMENTS WITH
SAMPLE AND MODEL INFORMATION
— Maximiano Pinheiro, Paulo Soares Esteves

ANALYSIS OF THE PREDICTORS OF DEFAULT FOR PORTUGUESE FIRMS
— Ana l. Lacerda, Russ A. Moro

INFLATION EXPECTATIONS IN THE EURO AREA: ARE CONSUMERS RATIONAL?
— Francisco Dias, Claudia Duarte, Anténio Rua

2009

AN ASSESSMENT OF COMPETITION IN THE PORTUGUESE BANKING SYSTEM IN THE 1991-2004 PERIOD
— Miguel Boucinha, Nuno Ribeiro

FINITE SAMPLE PERFORMANCE OF FREQUENCY AND TIME DOMAIN TESTS FOR SEASONAL FRACTIONAL
INTEGRATION
— Paulo M. M. Rodrigues, Antonio Rubia, Jodo Valle e Azevedo

THE MONETARY TRANSMISSION MECHANISM FOR A SMALL OPEN ECONOMY IN A MONETARY UNION
— Bernardino Adéao

INTERNATIONAL COMOVEMENT OF STOCK MARKET RETURNS: A WAVELET ANALYSIS
— Antonio Rua, Luis C. Nunes

THE INTEREST RATE PASS-THROUGH OF THE PORTUGUESE BANKING SYSTEM: CHARACTERIZATION AND
DETERMINANTS
— Paula Antao

ELUSIVE COUNTER-CYCLICALITY AND DELIBERATE OPPORTUNISM? FISCAL POLICY FROM PLANS TO FINAL
OUTCOMES
— Alvaro M. Pina

LOCAL IDENTIFICATION IN DSGE MODELS
— Nikolay Iskrev

CREDIT RISK AND CAPITAL REQUIREMENTS FOR THE PORTUGUESE BANKING SYSTEM
— Paula Antao, Ana Lacerda

A SIMPLE FEASIBLE ALTERNATIVE PROCEDURE TO ESTIMATE MODELS WITH HIGH-DIMENSIONAL FIXED
EFFECTS
— Paulo Guimarées, Pedro Portugal

REAL WAGES AND THE BUSINESS CYCLE: ACCOUNTING FOR WORKER AND FIRM HETEROGENEITY
— Anabela Carneiro, Paulo Guimaraes, Pedro Portugal

DOUBLE COVERAGE AND DEMAND FOR HEALTH CARE: EVIDENCE FROM QUANTILE REGRESSION
— Sara Moreira, Pedro Pita Barros

THE NUMBER OF BANK RELATIONSHIPS, BORROWING COSTS AND BANK COMPETITION
— Diana Bonfim, Qinglei Dai, Francesco Franco

Banco de Portugal | Working Papers ii



13/09 DYNAMIC FACTOR MODELS WITH JAGGED EDGE PANEL DATA: TAKING ON BOARD THE DYNAMICS OF THE
IDIOSYNCRATIC COMPONENTS
— Maximiano Pinheiro, Anténio Rua, Francisco Dias

14/09 BAYESIAN ESTIMATION OF A DSGE MODEL FOR THE PORTUGUESE ECONOMY
— Vanda Almeida

15/09 THE DYNAMIC EFFECTS OF SHOCKS TO WAGES AND PRICES IN THE UNITED STATES AND THE EURO AREA
— Rita Duarte, Carlos Robalo Marques

16/09 MONEY IS AN EXPERIENCE GOOD: COMPETITION AND TRUST IN THE PRIVATE PROVISION OF MONEY
— Ramon Marimon, Juan Pablo Nicolini, Pedro Teles

17/09 MONETARY POLICY AND THE FINANCING OF FIRMS
— Fiorella De Fiore, Pedro Teles, Oreste Tristani

18/09 HOW ARE FIRMS’' WAGES AND PRICES LINKED: SURVEY EVIDENCE IN EUROPE
— Martine Druant, Silvia Fabiani, Gabor Kezdi, Ana Lamo, Fernando Martins, Roberto Sabbatini

19/09 THE FLEXIBLE FOURIER FORM AND LOCAL GLS DE-TRENDED UNIT ROOT TESTS
— Paulo M. M. Rodrigues, A. M. Robert Taylor

20/09 ON LM-TYPE TESTS FOR SEASONAL UNIT ROOTS IN THE PRESENCE OF A BREAK IN TREND
— Luis C. Nunes, Paulo M. M. Rodrigues

21/09 ANEW MEASURE OF FISCAL SHOCKS BASED ON BUDGET FORECASTS AND ITS IMPLICATIONS
— Manuel Coutinho Pereira

22/09 AN ASSESSMENT OF PORTUGUESE BANKS’ COSTS AND EFFICIENCY
— Miguel Boucinha, Nuno Ribeiro, Thomas Weyman-Jones

23/09 ADDING VALUE TO BANK BRANCH PERFORMANCE EVALUATION USING COGNITIVE MAPS AND MCDA: A CASE
STUDY
— Fernando A. F. Ferreira, Sérgio P. Santos, Paulo M. M. Rodrigues

24/09 THE CROSS SECTIONAL DYNAMICS OF HETEROGENOUS TRADE MODELS
— Alfonso Irarrazabal, Luca David Opromolla

25/09 ARE ATM/POS DATA RELEVANT WHEN NOWCASTING PRIVATE CONSUMPTION?
— Paulo Soares Esteves

26/09 BACK TO BASICS: DATA REVISIONS
— Fatima Cardoso, Claudia Duarte

27/09 EVIDENCE FROM SURVEYS OF PRICE-SETTING MANAGERS: POLICY LESSONS AND DIRECTIONS FOR
ONGOING RESEARCH
— Vitor Gaspar , Andrew Levin, Fernando Martins, Frank Smets

2010

1/10 MEASURING COMOVEMENT IN THE TIME-FREQUENCY SPACE
— Anténio Rua

2/10 EXPORTS, IMPORTS AND WAGES: EVIDENCE FROM MATCHED FIRM-WORKER-PRODUCT PANELS
— Pedro S. Martins, Luca David Opromolla

3/10 NONSTATIONARY EXTREMES AND THE US BUSINESS CYCLE
— Miguel de Carvalho, K. Feridun Turkman, Anténio Rua

Banco de Portugal | Working Papers iii



4/10

5/10

6/10

7110

8/10

9/10

10/10

11/10

12/10

13/10

14/10

15/10

16/10

17/10

18/10

19/10

20/10

21/10

22/10

EXPECTATIONS-DRIVEN CYCLES IN THE HOUSING MARKET
— Luisa Lambertini, Caterina Mendicino, Maria Teresa Punzi

COUNTERFACTUAL ANALYSIS OF BANK MERGERS
— Pedro P. Barros, Diana Bonfim, Moshe Kim, Nuno C. Martins

THE EAGLE. AMODEL FOR POLICY ANALYSIS OF MACROECONOMIC INTERDEPENDENCE IN THE EURO AREA
— S. Gomes, P. Jacquinot, M. Pisani

AWAVELET APPROACH FOR FACTOR-AUGMENTED FORECASTING
— Antonio Rua

EXTREMAL DEPENDENCE IN INTERNATIONAL OUTPUT GROWTH: TALES FROM THE TAILS
— Miguel de Carvalho, Antéonio Rua

TRACKING THE US BUSINESS CYCLE WITH A SINGULAR SPECTRUM ANALYSIS
— Miguel de Carvalho, Paulo C. Rodrigues, Anténio Rua

A MULTIPLE CRITERIA FRAMEWORK TO EVALUATE BANK BRANCH POTENTIAL ATTRACTIVENESS
— Fernando A. F. Ferreira, Ronald W. Spahr, Sérgio P. Santos, Paulo M. M. Rodrigues

THE EFFECTS OF ADDITIVE OUTLIERS AND MEASUREMENT ERRORS WHEN TESTING FOR STRUCTURAL
BREAKS IN VARIANCE
— Paulo M. M. Rodrigues, Antonio Rubia

CALENDAR EFFECTS IN DAILY ATM WITHDRAWALS
— Paulo Soares Esteves, Paulo M. M. Rodrigues

MARGINAL DISTRIBUTIONS OF RANDOM VECTORS GENERATED BY AFFINE TRANSFORMATIONS OF
INDEPENDENT TWO-PIECE NORMAL VARIABLES
— Maximiano Pinheiro

MONETARY POLICY EFFECTS: EVIDENCE FROM THE PORTUGUESE FLOW OF FUNDS
— Isabel Marques Gameiro, Jodo Sousa

SHORT AND LONG INTEREST RATE TARGETS
— Bernardino Adao, Isabel Correia, Pedro Teles

FISCAL STIMULUS IN A SMALL EURO AREA ECONOMY
— Vanda Almeida, Gabriela Castro, Ricardo Mourinho Félix, José Francisco Maria

FISCAL INSTITUTIONS AND PUBLIC SPENDING VOLATILITY IN EUROPE
— Bruno Albuquerque

GLOBAL POLICY AT THE ZERO LOWER BOUND IN A LARGE-SCALE DSGE MODEL
— S. Gomes, P. Jacquinot, R. Mestre, J. Sousa

LABOR IMMOBILITY AND THE TRANSMISSION MECHANISM OF MONETARY POLICY IN A MONETARY UNION
— Bernardino Adao, Isabel Correia

TAXATION AND GLOBALIZATION
— lIsabel Correia

TIME-VARYING FISCAL POLICY IN THE U.S.
— Manuel Coutinho Pereira, Artur Silva Lopes

DETERMINANTS OF SOVEREIGN BOND YIELD SPREADS IN THE EURO AREA IN THE CONTEXT OF THE
ECONOMIC AND FINANCIAL CRISIS
— Luciana Barbosa, Sénia Costa

Banco de Portugal | Working Papers iv



23/10 FISCAL STIMULUS AND EXIT STRATEGIES IN A SMALL EURO AREA ECONOMY
— Vanda Almeida, Gabriela Castro, Ricardo Mourinho Félix, José Francisco Maria

24/10 FORECASTING INFLATION (AND THE BUSINESS CYCLE?) WITH MONETARY AGGREGATES
— Joao Valle e Azevedo, Ana Pereira

25/10 THE SOURCES OF WAGE VARIATION: AN ANALYSIS USING MATCHED EMPLOYER-EMPLOYEE DATA
— Sonia Torres,Pedro Portugal, John T.Addison, Paulo Guimaraes

26/10 THE RESERVATION WAGE UNEMPLOYMENT DURATION NEXUS
— John T. Addison, José A. F. Machado, Pedro Portugal

27/10 BORROWING PATTERNS, BANKRUPTCY AND VOLUNTARY LIQUIDATION
— José Mata, Anténio Antunes, Pedro Portugal

Banco de Portugal | Working Papers



