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Abstract

This paper focuses on the access of independent French SMEs to bank lending and analyzes

whether the observed evolution of credit to SMEs over the recent period was "demand driven"

as a result of the decrease in firms’ activity and investment projects or was "supply driven" with

an increase in credit “rationing” stemming from a more cautious behavior of banks. Based on a

sample of around 60,000 SMEs, we come to the conclusion that, despite the stronger standards

used by banks when granting credit, since 2008, French SMEs do not appear to have been strongly

affected by credit rationing. This result goes against the common view that SMEs suffered from

a strong credit restriction during the crisis but is perfectly in line with the results of several

surveys about the access to finance of small and medium-sized enterprises, recently conducted

by the ECB, by INSEE (the French statistical institute), by OSEO (a French state-owned bank

specialized in the financing of SMEs) and by CAPEB (a French professional federation of the

building industry).
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1 Introduction.

In December 2010, in France, the total outstanding stock of credit to non financial businesses amounted

to 810 billion Euros, 1,6% more than it was just one year before. This evolution is to be compared with

that observed the year before (-1.1% in 2009) after a quite long period during which the outstanding

amount of credit increased by more than 10% per year. The decrease in the distribution of credit in

2009 was stronger for short term credit, with a year-to-year decrease as high as 18% in august 2009.

However, one must keep in mind that short term credit accounts for only around 10% of the total

outstanding stock of credit to non financial businesses (Observatoire des entreprises, 2011).

Figure 1: Bank loans to SMEs growth rate between 2008 and 2010.
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Focusing on SMEs, the figure above illustrates that, except during a short period in the second half of

2009, bank loans to independent SMEs kept growing during the financial crisis, though at a lower pace.

However, rather surprisingly, SMEs which are registered in the Banque de France FIBEN database

and for which balance sheet information is available (that is, the larger SMEs) have experienced a
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stronger decrease of their bank loans, as it seems to have also been the case in Germany (Rottmann

and Wollmershäuser, 2010).

There is a debate about the factors underlying this evolution of the distribution of credit to non

financial firms in the recent period. This evolution could be explained by a restricted access to credit,

banks being more selective in their credit granting, taking into account the increased risk they had to

face, but also by worse prospects for firms as a result of the crisis: investment and cash flow decreased.

Thus firms claim that banks have become more restrictive while banks argue that this evolution is

essentially demand driven.

In 2009, The European Central Bank launched a bi-annual Survey on the Access to Finance of small

and medium-sized Enterprises (SAFE) in the euro area (ECB, 2009, 2010a, 2010b, 2011). According

to this survey, less than 3% of French SMEs reported they suffered from a full credit rationing either in

2009 or in 2010. Indeed, only 30% of French SMEs applied for a loan during the semester that preceded

the surveys and at most 10% of these SMEs declared their application was fully rejected. Although

micro enterprises seem to have suffered more strongly from some credit rationing, the proportion of

fully rationed micro SMEs can be evaluated to have been at most 5% in 2009 and 2010 (See Table 1

in Section 2 for more details). Correspondingly, only a very small fraction of medium-sized and large

French SMEs suffered from a full credit rationing: 30% of these SMEs applied for a loan and around

5% of these applications were rejected, leading to a proportion of fully rationed non-micro SMEs below

2%. The extent of partial rationing, i.e. the proportion of firms who got only a fraction of the loan

they applied for, was about the same, i.e. around 2%, whatever the sub-category of SMEs considered.

Recently, three other surveys about French SMEs access to finance have been implemented: one by

INSEE, the French National Statistical Institute, another one by OSEO, a French state-owned bank

specialized in the financing of SMEs and innovative firms and a third one by CAPEB,1 a French

small businesses professional federation of the construction industry. The INSEE survey deals with

the SMEs access to finance in 2007 and 2010 (INSEE ,2011). It confirms that a limited fraction of

1CAPEB stands for Confédération de l’artisanat et des petites entreprises du bâtiment.
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SMEs apply for bank loans: 31.5% in 2007 and 35.9% in 2010. More importantly, the extent of credit

rationing (either full or partial) was only 1.7% in 2007 and 6% in 2010. The CAPEB survey comes to

a similar conclusion:2 less than 3% of small firms in the building industry faced some credit rationing

in 2010. The january 2011 wave of the OSEO bi-annual business survey provides higher estimates

of the extent of credit rationing in 2010. Around 20% of SMEs declared they were rationed in their

demand for short term loans and around 10% in their demand for long terms loans. However, half of

the sample used in this last survey is made of micro enterprises, i.e. employing less than 10 workers.

These firms, not surveyed by INSEE, are more prone to being credit rationed.

The results of these surveys make it quite tempting to interpret the decrease in the distribution of

credit in 2009 as being mainly driven by a sharp decline in the demand for loans, associated with

the decrease in firms’ activity and investment projects, stemming from the deterioration of firms’

prospects and cash-flow. However, one cannot rule out the possibility that banks have been more

selective in their credit granting, taking into account the increase of risk they had to face and thus

made the access to credit more difficult for some firms, e.g. the micro-SMEs.

The aim of this paper is then to evaluate the extent of credit rationing in the access of French

independent SMEs to bank credit before and during the crisis. We contribute to the existing literature

in that we extend the "standard" macroeconometric disequilibrium model as considered in, e.g.,

Laffont and Garcia (1977), and estimated using firm level data by Ogawa and Suzuki (2000), Atanasova

and Wilson (2004), Shikimi (2005), and quite recently, by Carbo-Valverde, Rodriguez-Fernandez and

Udell (2008), by accounting for the likely endogenous selection of firms that obtained a loan. We are

then able to identify fully rationed firms as well as partially rationed firms. Two other features of our

study are worth being mentioned: first, our sample is quite large as it comprises around 60,000 SMEs;

second our estimation period covers the years 2004 to 2010 so that we are able to assess the impact

of the recent financial and economic crisis on the access of SMEs to bank loans.
2Unfortunately, details about the sampling scheme and other characteristics of the survey (e.g., the number of

respondents) are not available.
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The next section is aimed at providing a description of the evolution of credit to SMEs in the recent

period. Section 3 provides an overview of the available literature about the assessment of credit

rationing at the microeconomic level. Our model and the econometric issues involved are presented in

Section 4. Section 5 is devoted to the presentation of our econometric sample. The econometric results

are presented and discussed in Section 6. Finally, Section 7 concludes.

2 Credit rationing of SMEs: what do surveys tell us?

Launched since 2009 by the ECB, the SAFE survey provides direct information about firms’ rationing

regarding their access to credit.3 Firms are asked whether they applied for bank loans in the six

months preceding the survey and whether their application was fully satisfied, partly satisfied or fully

rejected. Table 1 below provides the corresponding proportions for 2009 and 2010.4

Table 1 Access to bank loans of French SMEs in 2009 and 2010

Applied of which

got everything got a part got nothing

2009 2010 2009 2010 2009 2010 2009 2010

SMEs 26 30 79 76 5 9 9 10

of which

- Micro 23 27 65 66 8 12 18 18

- Small 29 33 83 75 5 10 8 10

- Medium 29 31 91 88 2 7 3 1

Note: For each year, the last three columns of the table do not add to 100% because

of non-responses or loan offer refusals by some firms, not reported here.

Source: ECB (2009, 2010a 2010b,2011)

3Depending on the wave of the survey, beween 5,000 and 7,500 firms from 11 countries have been interviewed,

around 1,000 in France. It is worth noticing that despite they are not focused by this survey, a number of large firms

are nevertheless interviewed (8%).
4The figures provided in the table correspond to the simple average of the survey results over the two semesters of

the years 2009 and 2010 respectively.
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The overall proportion of firms that can be considered to have been facing some credit rationing

(either full or partial) is quite low (cf. Table 1). Full rationing appears to have been a concern for

2% (= 9% x 26%) of SMEs in 2009 and for 3% in 2010. The proportions of firms which were only

partially rationed are even lower as they amount to 1% (=5% x 26%) for 2009 and to 3% in 2010.

Even if this rationing was stronger for micro-SMEs than for larger SMEs, the proportion of rationed

micro-SMEs was at most 5%.

This survey also suggests that discouraged firms, i.e. firms that did not apply for a loan because they

feared a possible rejection of their application represented less than 5% of SMEs.5 In other words, the

rather limited credit rationing is only marginally a consequence of firms being discouraged to apply

for a loan because of an expected refusal from the bank. In the same vein, firms that applied for a

loan but refused it because the interest rate was too high also represent a very small proportion of

SMEs.

As stated in the introduction ,three other surveys about the access of SMEs fo finance have recently

been implemented in France: one by INSEE, another one by OSEO and the third one by CAPEB,

a French small businesses professional federation of the construction industry. The INSEE sample

contains around 7,000 firms with more than 10 employees, created before 2005 and still active in 2010,

that were interviewed about their access to finance in 2007 and 2010. As already mentioned in the

introduction, this survey confirms that a limited fraction of SMEs apply for bank loans. The overall

extent of credit rationing, estimated to be around 6% (36% x 17%) in 2010, can be decomposed

into 2.5% of fully rationed firms and 3.6 % of partially rationed firms. According to the CAPEB

survey, cited in a French official report on the access to finance of micro-enterprises (Observatoire

du Financement des Entreprises, 2011), only 16% of micro firms in the building industry applied for

a bank loan in 2010. Among these firms, only 6% were denied a loan and only 4% of those which

obtained a loan did not get the amount they applied for. These figures lead to an overall ratio of fully

rationed firms of 1% (= 6% x 16%) and a ratio of partially rationed firms, computed as above as a

5SAFE figures not reported here.
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fraction of all firms, of 0.6% (= 4% x 94% x 16%).6

These surveys thus provide very close estimates of the extent of credit rationing. A fourth survey, the

bi-annual OSEO business survey, run in January 2011, also provides estimates of the extent of credit

rationing in 2010, based on the answers by 3,400 SMEs. Regarding long term loans, 10% of SMEs

declared they could not get full satisfaction of their demand for these loans and around 20% of SMEs

declared having been rationed in their demand for short term loans; 7% of interviewed SMEs could

not get any short term bank loan while 14% declared that they only obtained partial satisfaction of

their demand. As previously mentioned, a possible explanation of this difference with other surveys

may be that the OSEO sample contains more micro enterprises.

Table 2 ECB, INSEE, OSEO and CAPEB surveys estimates of credit rationing of French SMEs in

2010

Full rationing Partial rationing

ECB INSEE OSEO* CAPEB ECB INSEE OSEO* CAPEB

SMEs 3.0 2.5 7 1.0 (1.5) 2.7 3.6 14 0.6 (1.2)

Sources: ECB (2010b, 2011), INSEE (2011), OSEO (2011), Observatoire du Financement des Entreprises

(2011).

*OSEO: access to short term credit

The extent to which French SMEs may have been credit rationed during the crisis is thus quite

limited. In fact, the assessment of a quite limited level of credit rationing obtained from surveys

directed to firms seems quite general, both across countries and across periods. Indeed, the ENSR

survey conducted in 2002 by the European Commission among almost 8,000 SMEs from 19 European

countries showed that 2% of firms (resp. 2% of French firms) did not get the full amount of the loan

they applied for, while 7% (resp. 8% of French firms) did not get anything (European Commission,

2003).

These figures are also in line with another evaluation based on a survey run in the early 90s about

6Considering only firms with more than 10 employees, the ratio of fully rationed firms is 1.5% and that of partially

rationed firms is 1.1%.
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some 2,000 UK start-ups: Cressy (1996) finds that "businesses with excess demand for funds are a

very small proportion of the sample (some 4%)". Another survey about SMEs credit conditions, run

since 2008 in Italy by ISAE, shows that the proportion of fully rationed Italian SMEs peaked at a

maximum of 8% in June 2009 but was about 4% on average in 2008 and came back to about 5% at

the end of 2009 (Costa and Margani, 2009).

The same picture can be drawn on the other side of the Atlantic ocean. Based on the US National

Survey of Small Business Finances, Levenson and Willard (2000) show that "2.14% of firms did not

obtain the funding for which they applied in 1987-1988" and conclude that, even when accounting

for discouraged firms (around 4% of the surveyed SMEs), "the extent of true credit rationing appears

quite limited". More recently, using the same NSSBF survey, Cole (2008) provides evidence that the

fraction of "denied borrowers", i.e. fully rationed SMEs, was less than 6% in 1998 and only 4.2% in

2003. Using the 1998 wave of the same NSSBF survey, Minetti and Zhu (2011) stated that "4.7%

of (US) firms were denied credit", a figure very close to the one they get using a survey run in 2001

in Italy. Indeed, according to this survey, 4.6% of Italian firms were strongly credit rationed. These

figures contrast with some (much larger) estimates previously provided in the literature as a result of

the estimation of disequilibrium models (see below).

3 The empirics of credit rationing at the firm level. A short

survey.

The consequences of financial constraints on firms’ real decisions regarding e.g. their physical invest-

ments or their engagement into R&D activities has been widely studied in the literature (e.g. see

Fazzari, Hubbard and Petersen, 1988, Kaplan and Zingales, 1997, Bond, Harhoff and Van Reenen,

1999, Hall and Lerner, 2010, among many others). However, the empirical literature about the as-

sessment of these financial constraints and in particular of a possible firms’ credit rationing is quite

sparse. Ogawa and Suzuki (2000), Atanasova and Wilson (2004), Shikimi (2005), and more recently

Carbo-Valverde, Rodriguez-Fernandez and Udell (2008) and Rottmann and Wollmershaüser (2010)
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are among the few papers that aimed at assessing the existence of a possible credit rationing at the

microeconomic level. Except for the last one, these papers borrow from the disequilibrium litera-

ture that initially grew up in the 1980’s for assessing the possible existence of credit rationing at the

macroeconomic level (e.g. see Laffont and Garcia, 1977).

Basically, a disequilibrium model is made of three equations (e.g. see Laffont and Garcia, 1977):

1) a demand equation for new loans (NLd):

NLd = fd(Xd bd;ud)

2) a supply equation for new loans (NLs):

NLs = fs(Xs bs;us)

where Xd (resp. Xs) represent the explanatory factors of the demand for (resp. supply of) loans, bd

and bs their coefficients and ud and us the unobserved factors that may respectively affect the demand

and supply of loans, which may be correlated with each other.

3) an equation linking the observed quantity of loans to the unobserved supply and demand. The

most common approach assumes that the quantity observed is the minimum of supply and demand:

NLobs = min(NLd, NLs).

This system of equations can be estimated using the maximum likelihood principle (see Maddala and

Nelson, 1974).

Ogawa and Suzuki (2000), Atanasova and Wilson (2004), Shikimi (2005), and more recently Carbo-

Valverde, Rodriguez-Fernandez and Udell (2008) have estimated such a model using firm-level data.7

7Two other recent studies by Steijvers (2008) and Alexandre and Buisson (2010) are also available. However, the

econometric methodology on which they rely is inappropriate because they estimate the demand and supply functions

assuming the market to be in equilibrium, i.e. as if the observed quantity was always equal to both the demand and

supply of loans. Their results are then questionable.
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Ogawa and Suzuki (2000) use a panel of 517 japanese firms followed over the years 1980 to 1993. The

demand for loans is assumed to depend on firms’ activity, as measured by sales, on their size, measured

by their capital stock, on alternative sources of finance, i.e. their profit as well as a dummy variable

for access to financial market. The demand equation also includes industry dummies. One noticeable

point is that the interest rate on loans is accounted for by year dummies. A possible explanation of this

methodological choice might be that for firms having no loans, there is no possibility to compute any

implicit interest rate since the ratio between interest expenses and the outstanding amount of loans

is not defined. However, this approach can be questioned as it ignores the important heterogeneity

of credit conditions faced by firms. This issue of the observability of the interest rate of loans is

considered in more details below. As regards the supply of loans, Ogawa and Suzuki (2000) assume it

depends on a dummy for affiliation with the "main bank", on the collateral (capital stock, land) and

on interactions between these variables.

The model estimated by Atanasova and Wilson (2004), using a panel of 639 UK firms observed over

the years 1989-1999, is very close to that considered by Ogawa and Suzuki (2000). In particular, they

also use time dummies to approximate the interest rate on loans. They also assume the demand for

loans to depend on firms’ activity as measured by sales, on their size (measured by total assets) as

well as on substitutes for bank loans (cash-flow, trade credit, a dummy variable for access to public

financial market) and industry dummies. The supply of loans is supposed to depend on the collateral

(as measured by total assets) and on the firm’s specific risk (measured by a dummy linked with the

coverage ratio).

Shikimi (2005) uses a much larger sample than the two previous studies: 34,330 japanese firms over

the years 2000 to 2002. The specification of the demand equation is very similar to the previous

ones: demand depends on firms’ activity (sales), their size (total assets), the substitutes for bank

loans (cash-flow, trade credit). However, a firm-year specific interest rate on loans is computed as

the difference between an imputed firm interest rate (the ratio between interest expenses and the

outstanding amount of loans) and a short term prime rate. The question then arises of how this

interest rate was computed for firms without any loan. Ignoring those firms is indeed likely to induce
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a selection bias (see below for a discussion of this issue). The impact of the macroeconomic business

conditions is taken into account by including the log(GDP) as a supplementary regressor. The supply

equation also strongly resembles previous ones. Supply is assumed to depend on the firm’s collateral

(tangible assets), on its risk (operating profit/interest, assets/liabilities) as well as on macroeconomic

conditions as measured by the log(GDP).

Finally, the recent study by Carbo-Valverde, Rodriguez-Fernandez and Udell (2008) also relies on a

large sample: 30,897 spanish firms observed over the years 1994 to 2002.8 The specification of the

demand equation is quite close to that in Shikimi (2005) with the same kind of measurement of the

interest rate on loans since a loan interest spread is used, defined as the difference between an imputed

loan interest rate and the interbank market interest. The question of the measurement of this interest

rate for firms having no loans can also be raised here. Their supply equation slightly differs from those

in previous studies regarding the measurement of the collateral (the firm’s tangible assets), the firm’s

risk (profit/interests paid) and the inclusion of the bank market power (the Lerner index).

Another common feature of all these studies is the use of the outstanding amount of loans as the

dependent variable in the model. This is clearly the only measure of loans generally available in

balance-sheet datasets. However, the issue of credit rationing relates to new loans demanded by firms;

the outstanding amount of loans can provide a misleading picture if no attempt is made to account

for the relationship between new loans granted to a firm and its outstanding amount of loans. We

shall also come back to this issue in Section 4 below.

According to these studies, the proportions of firms being credit constrained are quite high. Ogawa

and Suzuki (2000) assess that, over the period 1980-1993, the proportion of rationed firms was about

36%, with a maximum at 63% in 1981 and a minimum at 7% in 1991. Atanasova and Wilson (2004)

estimate the proportion of firms being credit rationed to be slightly less than 43% over the period

1990-1999; rationing being maximum in 1990 and 1992 at 47.9% and minimum in 1999 at 35.1%.

Shikimi (2005)’s estimate of this proportion is 39.8% over the years 2000-2002 while Carbo-Valverde,

8 It seems that the authors have balanced their sample.
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Rodriguez-Fernandez and Udell (2008) estimate is, on average, 33.9% over the years 1994-2002 with

only slight variations of this proportion over the period they consider. These estimates are much

larger than what the firms’ direct answers to the above mentioned surveys tell us. Indeed, as shown

in the previous section, the proportion of firms being credit rationed as estimated from these surveys

most often lies around 5%.

4 The model and the likelihood

4.1 The supply and demand equations

The first ingredients of our disequilibrium model are obviously a supply (or more exactly, a credit

ceiling) function and a demand function. Their specification basically follow the literature. Our demand

equation can be written as

NL∗d = Xd bd + ud

where the determinants of the latent demand for new loans (measured in ratio over total assets) are :

- the size of the firm; smaller firms are indeed expected to rely more on bank loans than larger ones

which may have an easier access to other external finance;

- the interest rate, as measured by the ratio of interest expenses over total debt;

- the amount of internal resources measured by the firm’s cash-flow over total assets;

- the amount of other sources of external finance available, including trade credit in particular, over

total assets;

- the amount of investment, to account for needs in long-term financing, over total assets;

- the amount of needs of working capital, to account for needs in short-term financing, over total

assets;

- year dummies to account for macroeconomic evolutions in the demand for loans,

- and industry dummies.

Finally, a disturbance accounts for possible unobserved explanatory factors: ud is a normal random

variable, with mean zero and variance σ2d, possibly correlated with the disturbance in the supply/credit
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ceiling equation. This supply equation can be written as

NL∗s = Xs bs + us.

The supply /credit ceiling is supposed to depend on:

- the size of the firm: banks are supposed to be more reluctant to lend to smaller firms, for example

because they offer less guarantees and/or are more likely to go bankrupt than larger ones;

- the age of the firm; accounted for by a dummy variable taking value one for less than five year old

firms, and 0 for older firms;

- the worsening of the firm rating by the Bank of France, accounted for by a dummy variable taking

value one whenever the firm becomes poorly rated;

- the ratio of total indebtness to cash flow at period t − 1., to account for banks being reluctant to

lend to already strongly indebted firms, in comparison with their capacity to generate cash-flow;

- the firm’s profitability at period t − 1, measured by cash flow over the sum of fixed and working

capital;

- the collateral; measured by the firm physical assets divided by total assets, which can by used by

banks as a guarantee;

- year dummies, to account for macroeconomic evolutions in the supply of loans, e.g. for the possibly

changing attitude of banks towards lending to SME’s when macroeconomic conditions change;

- and a set of industry dummies.

The disturbance us is a normal random variable, with mean zero and variance σ2s, possibly correlated

with that appearing in the demand equation.

4.2 The selection bias issue

Some aspects of credit rationing at the firm level do not perfectly fit in the "usual" disequilibrium

econometric framework as considered in a macroeconomic context. In particular, in macroeconomic

disequilibrium models, both supply and demand are strictly positive and the interest rate for loans is

always observed. Things are different at the microeconomic level as rationed firms can be either fully
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rationed or only partially rationed. In the former case, firms have a positive demand for loans but

the credit ceiling as set by the bank is zero: firms do not contract a loan and the interest rate taken

into account by the firm when computing its demand is not observed.9 This makes it impossible to

evaluate in a simple way the extent of full rationing for those firms that appear to have no credit.

Indeed, one cannot consider that observing the absence of loans in the firm’s accounts means that this

firm is fully rationed. It may just be the case that its demand for credit is zero. As already mentioned,

according to the SAFE surveys, about 70% of French SMEs did not apply for a loan during the six

months preceding the time of the survey. And their vast majority (about two third) did not apply for

any bank loan due to a sufficient level of internal funds (ECB, 2009, 2010a, 2010b, 2011).

Firms for which we observe zero loans and thus for which no interest rate is observed raise an estimation

issue.10 The solution adopted in some papers seems to have been to keep those firms with zero loans

in the sample and to consider that the impact of interest rates on loans can be accounted for by

incorporating year dummies in the model (e.g. Ogawa and Suzuki, 2000, Atanasova and Wilson,

200411). But if one wants to use a firm-level measure of the interest rate, the sample really available

for estimating the disequilibrium model is restricted to those firms which have applied for a loan and

did obtain it, at least in part. It is then important to account for the possible selection bias that can

result from this sample restriction. To the best of our knowledge, this issue does not seem to have

been considered in the previous literature about credit rationing at the firm level. In this respect, we

improve over previous studies by modifying the likelihood of the "standard" disequilibrium model in

order to account for the fact that observing an interest rate requires that both the demand and supply

must be strictly positive.

9Unless the data provide information about rejected applications (see Jimenez et al., 2009).
10However, a specific situation may occur when using an imputed interest rate, i.e. the ratio of interest expenses over

the outstanding amount of loans. When firms have fully reimbursed their loans before the accounts are closed, they

have interest payments for a few months during their fiscal year but have no more outstanding loans at the end of the

fiscal year. Such particular cases are uncommon and have been withdrawn from our sample.
11Although there is no explicit indication in those papers about whether firms with zero loans have been kept in the

sample used for estimation.

14



The model we consider can then be summarized as follows:

NL = min(NL∗d, NL
∗
s) if NL

∗
d and NL

∗
s are both positive; rl is observed

NL = 0 in all other cases, rl is not observed.

Then, the contribution to the lilkelihood of an observation for which the observed amount of loans is

positive and the interest rate observed is

lit = [fd(NLit)(1− Fs(NLit)) + fs(NLit)(1− Fd(NLit))] /pr(NL∗d,it > 0, NL
∗
s,it > 0)

where:

- fd(NLit) = 1
σd
√
2π
exp[− 1

2σ2
d

(NLit−Xd,it bd)2] is the density function of loans if demand is observed,

- Fd = Φ(
NLit−Xd,it bd −ρ(σd/σs)(NLit−Xs,itbs)

σ2
d

√
1−ρ2

), is the corresponding cumulative function, accounting

for a possible correlation with the supply equation,

- fs(NLit) = 1
σs
√
2π
exp[− 1

2σ2s
(NLit −Xs,it bs)2] is the density function of loans if supply is observed

- Fs = Φ(
NLit−Xs,it bs−ρ(σs/σd)(NLit−Xd,itbd)

σ2s

√
1−ρ2

) is the corresponding cumulative function,

and pr(NL∗d,i > 0, NL
∗
s,i > 0) is the joint probability that both the demand and the credit ceiling are

strictly positive.

The numerator of the expression corresponds to the usual likelihood contribution in disequilibrium

models where there is no issue regarding the positivity of supply and demand (Maddala and Nelson,

1974, Laffont and Garcia, 1977, Maddala, 1983). The denominator corresponds to the correction for

having selected firms for which both the demand and the credit ceiling are strictly positive and the

interest rate is thus observed.

4.3 Other econometric issues

4.3.1 New loans versus outstanding loans

Another econometric issue relates to the fact that we do not observe new loans but only the outstanding

amounts as they appear in firms’ balance sheets. This is a common feature of the literature that
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considers credit rationing at the firm level: the dependent variable is the outstanding amount of loans.

However, what we aim at explaining is the amount of new loans obtained by firms. This is feasible

using the accounting equality between the observed outstanding amounts (L), reimbursements (RL)

and new loans (NL):

Lit = Li,t−1 −RLit +NLit.

Assuming a constant reimbursement rate of loans over specific groups of firms defined according to

their size and industry (RLit = δg Li,t−1), we get

NLit = Lit − (1− δg)Li,t−1

where δg is the reimbursement rate of firms within group g. Then, explaining new loans can be

done by replacing NLit by Lit− (1− δg)Li,t−1 in the above models. This in turns amounts to use the

outstanding amount of loans as the dependent variable and to add its lagged value as a supplementary

regressor in the supply and demand equations, imposing the same parameter value in both equations.

In order to fit the data as well as possible, it was checked on a specific sample of firms for which both

new loans and the outstanding amounts were observed that allowing the reimbursement rates δ to

vary both across size and industries leads to a satisfactory approximation of new loans by the above

equation.1213

4.3.2 Endogeneity and unobserved heterogeneity

We allow for a possible endogeneity of some of these explanatory variables : the ratio of collateral

over total assets in the supply equation, that of investment over total assets and the interest rate in

the demand equation. Indeed, the amount of investment realized by a firm is quite likely to depend

on that of the loan it was granted; moreover, this investment may comprise tangible assets which the

firm can use as collateral; finally, the interest rate is also likely to be endogenous : first, because firms

bargain with banks over the loan amount as well as over the interest rate; second because we have

computed an imputed interest rate which is probably not exempted from measurement errors. The

12The so-called "Centrale des Bilans" of the Banque de France, which is no more maintained.
13We consider 12 different groups of firms, defined as small and large SMEs within six industries.
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endogeneity of these variables is tackled "à la Rivers-Vuong (1988)", by introducing as a supplementary

regressor in the model, the estimated residual of a regression of each of these three variables on a set

of instrumental variables. These instrumental variables are taken to be the first and second lags the

first differences of the regressors of the model.

Finally, unobserved heterogeneity also raises an issue. It is likely that some firms unobserved charac-

teristics affect both their demand for loans and their credit ceiling set by banks. These characteristics

are unfortunately likely not to be independent of some regressors in the model and, if present, they are

certainly correlated with Li,t−1. In order to control for the possible biases induced by these correlations

we resort to a combination of Mundlak’s and Wooldridge’s approaches and include the individual av-

erages of the regressors as well as the first available observation about a firm’s loans as supplementary

regressors.

4.4 Assessing the extent of credit rationing

Once the model has been estimated, it is easy to use the information available in the sample to assess

whether a firm with a positive amount of loans has nevertheless faced obstacles which induced a

partial rationing of its demand. One can compute the unconditional probability of a partial demand

rationing:

Pr(Partial rationing) = Pr(Xd bd + ud > Xs bs + us)

= Pr(Xd bd −Xs bs > us − ud)

= Pr(
Xd bd −Xs bs

σ
>
us − ud
σ

)

= Φ(
Xd bd −Xs bs

σ
)

where σ2 = var(us − ud). However, as shown by Gersovitz (1980), the conditional probability,

i.e. the probability of (partial) rationing, conditional on the observed amount of loans, seems more

appropriate. It is given by:

Pr(Partial rationing / NLit) =
fd(NLit)(1− Fs(NLit))

fd(NLit)(1− Fs(NLit)) + fs(NLit)(1− Fd(NLit))
.
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This is the probability that we compute and consider that a firm was credit rationed whenever this

probability was greater than 0.5.

Things are more complicated for assessing whether firms with no loans have been fully rationed or

whether they have a zero latent demand. Indeed, this requires the availability of an estimate of the

unobserved interest rate which contributed to the determination of their latent demand. An estimate

of this unobserved interest rate has been obtained as follows:

1) For firms which have credit for some years (and thus, for which a measure of the corresponding

interest rate is available for these years), we have estimated the unobserved interest rate from the last

previously observed interest rate as :

r̂lit (if unobserved) = r
l,observed
i,t−1 (1 +∆rlj,t)

where ∆rlj,t is the evolution (between t − 1 and t) of the average loan rate for similar firms (by size

and industry).

2) For firms which do not have any bank loans over the sample period, we have estimated the unob-

served interest rate as the average interest on bank loans paid by firms of the same size within the

same industry. This seems to be a reasonable estimate because we do not know whether firms have no

bank loans because they have other ways to finance their activity and investment projects or because

they are continuously fully rationed.

In order to assess whether those firms having no loans were fully rationed or just did not apply for

a loan, we plugged the estimated interest rate into the latent demand equation and computed the

conditional probability of full rationing as stated above.

5 The econometric dataset

Combining information from two databases available at the Banque de France (namely, the FIBEN

individual company database and the financial linkage database), we built an initial sample of inde-
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pendent SMEs covering the period 2000-2010. The reason why we specifically focus on independent

SMEs is that bank loans are their main financial external ressource. Moreover, restricting to inde-

pendent SMEs avoids the difficulty associated with the modelling of financial flows between holdings

and subsidiaries for SMEs belonging to a corporate group (Cayssials and Kremp, 2010b; Kremp and

Sevestre, 2000).

Because we use lagged first differences as instruments for endogenous regressors, we impose firms to

be present for at least four consecutive years in the sample and the estimation period thus starts in

2004. Moreover, to limit the presence of outliers in the sample, we have imposed to all ratios defined

as percentage of total assets to be either comprised between [0 ,1] or [-1,1] depending on the meaning

of the ratio. One exception is for the ratio of cash flow to financial debt which, given its distribution,

has been constrained to be between -20 and +20.

This sample contains 207318 observations about 59,266 firms. Among these observations, 180,241 cor-

respond to observations with positive bank loans and observed interest rates. This is our econometric

sample used for the estimation of the model. The remaining 27,077 observations correspond to cases

with no loans and, consequently, no interest rate. This corresponds to the observation that a signifi-

cant fraction of firms (around one fourth, see Cayssials and Kremp, 2010) do not have any bank loans.

Tables 3 and 4 below provide descriptive statistics about these two sub-samples.
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Table 3 Descriptive Statistics in 2004 and 2010 - Firms with bank loans.
Min Mean Lower 

Quartile

Median Upper 

Quartile

Max Std Dev

Year 2004 ( n = 23 472)

Very small SME  0,15      

Small SME  0,36      

Medium SME  0,30      

Large SME  0,19      

Total assets 72 1536 631 986 1691 42619 1866

Bad new BdF rating 0,00 0,02 0,00 0,00 0,00 1,00 0,13

young SME 0,00 0,04 0,00 0,00 0,00 1,00 0,19

Loans/ Total assets 0,00 0,18 0,06 0,13 0,25 1,00 0,16

Gross operating income / Total assets -0,79 0,12 0,06 0,11 0,17 0,95 0,10

Interest rate 0,01 0,07 0,04 0,06 0,08 0,35 0,05

Investment / Total assets 0,00 0,05 0,01 0,02 0,06 0,94 0,07

Working capital needs / Total assets -0,95 0,21 0,06 0,20 0,35 0,99 0,22

Trade credit/ Total assets -1,55 0,07 -0,09 0,07 0,24 1,19 0,25

Cash holdings / Total assets 0,00 0,15 0,02 0,10 0,23 0,95 0,15

Collateral / Total assets 0,00 0,38 0,19 0,33 0,54 1,00 0,24

Other debt / Total assets 0,00 0,06 0,00 0,03 0,08 0,89 0,09

(Total debt / Net cash flow)-1 -19,75 2,63 0,84 1,90 3,86 20,00 3,84

Profitabilty-1 -0,97 0,20 0,10 0,17 0,28 1,00 0,18

Year 2010  ( n = 26 352) Minimum Mean Lower Quartile Median Upper Quartile Maximum Std Dev

Very small SME  0,12

Small SME  0,34

Medium SME  0,31

Large SME  0,23

Total assets 92 1708 671 1074 1871 40323 2157

Bad new BdF rating 0,00 0,01 0 0 0 1 0,11

young SME 0 0,05 0 0 0 1 0,22

Loans/ Total assets 0,00 0,18 0,05 0,13 0,26 1 0,16

Gross operating income / Total assets -0,89 0,11 0,06 0,10 0,16 0,76 0,10

Interest rate 0,01 0,06 0,03 0,05 0,07 0,29 0,04

Investment / Total assets 0,00 0,04 0,00 0,02 0,05 0,82 0,06

Working capital needs / Total assets -0,99 0,20 0,05 0,20 0,35 0,99 0,22

Trade credit/ Total assets -1,13 0,09 -0,06 0,08 0,24 1,15 0,23

Cash holdings / Total assets 0,00 0,18 0,04 0,13 0,28 0,97 0,17

Collateral / Total assets 0,00 0,37 0,17 0,32 0,53 1,00 0,24

Other debt / Total assets 0,00 0,06 0,00 0,02 0,07 0,85 0,08

(Total debt / Net cash flow)-1 -19,94 2,65 0,76 1,79 3,89 20,00 4,05

Profitabilty-1 -1,00 0,19 0,09 0,16 0,27 1,00 0,19

Firms with no bank loans have different characteristics than those having contracted bank loans.

On the one hand, the former are slightly smaller (in terms of total assets), contracted less debts in

previous years (the lagged value of their ratio of total debt to their net cash-flow is lower), and they

have less collateral. Such characteristics are compatible with these firms being credit constrained. On

the other hand, these firms are slightly older and are less frequently downgraded by the Banque de

France than firms with bank loans. They also have less working capital needs and invest less, but

this latter characteristic may be endogenous. Also, their ratio of cash holdings to total assets is twice

that of firms with bank loans. Contrarily to previous ones, these features do not point to these firms

being strongly credit constrained. Moreover, the ratio of cash holdings to total assets has increased

between 2004 and 2010, both for firms with bank loans (Table 3) and those with no loans (Table 4).
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This may be an indication that the extent of financial constraints did not strongly increase during the

crisis (Kahle and Stulz, 2010).

Table 4 Descriptive Statistics in 2004 and 2010 - Firms with no bank loans

 
Min Mean Lower 

Quartile

Median Upper 

Quartile

Max Std Dev

Year 2004 ( n = 3 283)  

Very small SME  0,18

Small SME  0,36

Medium SME  0,28

Large SME  0,18

Total assets 110 1473 595 931 1573 34739 1985

Bad new BdF rating 0 0,01 0 0 0 1 0,10

young SME 0 0,02 0 0 0 1 0,15

Gross operating income / Total assets -0,60 0,11 0,04 0,09 0,16 0,65 0,11

Computed interest rate 0,01 0,08 0,07 0,07 0,07 0,35 0,05

Investment / Total assets 0,00 0,02 0,00 0,01 0,02 0,71 0,04

Working capital needs / Total assets -0,95 0,16 0,02 0,17 0,32 0,89 0,24

Trade credit/ Total assets -1,17 0,06 -0,08 0,07 0,21 0,96 0,24

Cash holdings / Total assets 0,00 0,33 0,17 0,31 0,46 0,95 0,20

Collateral / Total assets 0,00 0,28 0,10 0,21 0,40 1,00 0,22

Other debt / Total assets 0,00 0,07 0,00 0,02 0,09 0,97 0,11

(Total debt / Net cash flow)-1 -19,38 1,04 0,00 0,30 1,23 19,50 2,67

Profitabilty-1 -0,81 0,22 0,06 0,18 0,34 1,00 0,23

Year 2010  ( n =4 265)

Very small SME  0,17

Small SME  0,35

Medium SME  0,29

Large SME  0,19

Total assets 85 1 544 604 971 1 667 40 324 2 135

Bad new BdF rating 0 0,01 0 0 0 1 0,08

young SME 0 0,02 0 0 0 1 0,14

Gross operating income / Total assets -1 0,10 0,04 0,09 0,16 0,66 0,11

Computed interest rate 0,01 0,06 0,05 0,05 0,06 0,31 0,04

Investment / Total assets 0,00 0,02 0,00 0,01 0,02 0,58 0,04

Working capital needs / Total assets -0,81 0,15 0,00 0,15 0,30 0,99 0,24

Trade credit/ Total assets -1,03 0,07 -0,06 0,06 0,20 0,95 0,23

Cash holdings / Total assets 0,00 0,37 0,21 0,36 0,52 1,05 0,21

Collateral / Total assets 0,00 0,27 0,09 0,21 0,40 1,00 0,22

Other debt / Total assets 0,00 0,06 0,00 0,01 0,08 0,81 0,11

(Total debt / Net cash flow)-1 -20,00 0,87 0,00 0,20 0,98 20,00 2,51

Profitabilty-1 -0,94 0,20 0,04 0,16 0,32 1,00 0,24

In order to check the robustness of our results with respect to the sample composition, we have

considered another sample. The one considered just above contains observations about firms for the

only years when they are recorded as independent SMEs. However, a large fraction of SME’s change

status over the period (either because they grow or because they become affiliates of a corporate group,

cf. Kremp and Philippon, 2008). We have then built a second sample where all yearly observations

about a firm are kept whenever this firm has been an independent SME at any year over the period.
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This second sample contains 250,819 observations about 68,322 firms14 (218,976 with positive bank

loans and observed interest rates and 31,843 with no bank loans). Descriptive statistics about these

other two sub-samples are given in Tables A1 and A2 in the appendix These statistics show that

including observations about SMEs even when they have changed status does not provide a different

picture.

6 Estimation results

6.1 Assessing the loan demand and credit ceiling determinants

Tables 5 and 6 below contain the main parameter estimates of our model as presented above as

well as those of the "standard" disequilibrium model estimated in previous studies.15 First, most

parameters are significantly different from zero and have the expected sign.16 Moreover, the increase

in the likelihood associated with the estimation of our "Tobit disequilibrium model" is quite significant

(see Table 6). This confirms the interest of taking the selection issue associated with the absence of

bank loans into account. Indeed, comparing the parameter estimates of the "standard" disequilibrium

model with those associated with our model shows that there is a selection bias when one does not

account specifically for the absence of loans. This bias is quite significant for the demand parameters

and in particular for the interest rate semi-elasticity of loan demand. But it is of a lesser magnitude

for the supply/credit ceiling parameters.

14The reason why we have more firms in this sample is that, when no restriction is made about the status of firms

(except being an SME at least once between 2004 and 2010), a firm is more likely to be observed over at least four

consecutive years.
15The secondary parameter estimates are provided in Appendix 3.
16 It is also worth noticing, from an econometric point of view, that, except for the age and worsened Banque de

France rating variables, the supplementary regressors included in the model to tackle, "à la Mundlak", the correlation

of the explanatory variables with the individual effects have significant coefficients, both in the demand and in the

supply equations, thus confirming the endogeneity of the corresponding explanatory variables.
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Table 5 - Parameter estimates - 2004-2010 period - Supply equation
Supply equation

Coeff Std. Err. Pr > |t| Coeff Std. Err. Pr > |t|

Very small  SME -0,048 0,007 <,0001 -0,055 0,009 <,0001

small  SME -0,022 0,006 0,000 -0,027 0,007 <,0001

medium SME -0,010 0,006 0,080 -0,011 0,006 0,072

large SME ref. ref. ref. ref. ref. ref.

Collateral / Total assets 0,237 0,039 <,0001 0,207 0,040 <,0001

Total debt/ Net cash-flow t-1 -0,007 0,001 <,0001 -0,009 0,001 <,0001

Profitability t-1 0,252 0,018 <,0001 0,383 0,022 <,0001

Young SME -0,019 0,013 0,141 -0,037 0,013 0,006

Bad new BdF rating -0,079 0,015 <,0001 -0,058 0,017 0,001

dummy for 2004 0,389 0,018 <,0001 0,377 0,020 <,0001

dummy for 2005 0,400 0,018 <,0001 0,397 0,020 <,0001

dummy for 2006 0,417 0,018 <,0001 0,411 0,019 <,0001

dummy for 2007 0,423 0,018 <,0001 0,417 0,019 <,0001

dummy for 2008 0,433 0,019 <,0001 0,434 0,019 <,0001

dummy for 2009 0,409 0,018 <,0001 0,406 0,019 <,0001

dummy for 2010 0,421 0,019 <,0001 0,412 0,020 <,0001

Initial  value y(0) -0,311 0,010 <,0001 -0,318 0,011 <,0001

firm average of Collateral / Total assets -0,302 0,031 <,0001 -0,342 0,031 <,0001

firm average of Total debt/Net cash Flow t-1 0,014 0,001 <,0001 0,019 0,001 <,0001

firm average of Profit ratio t-1 -0,282 0,022 <,0001 -0,411 0,027 <,0001

firm average of Bad new BdF rating -0,034 0,020 0,091 0,007 0,023 0,746

firm average of Young SME 0,034 0,017 0,047 0,040 0,017 0,016

collateral instr. equation residual 0,094 0,029 0,001 0,168 0,031 <,0001

sigma_s 0,165 0,003 <,0001 0,193 0,003 <,0001

simple diseq. model Tobit diseq. model

As expected, relatively to their assets, very small SMEs have lower credit ceilings than larger SMEs,

everything else being equal. This result is in line with the usual argument that information asym-

metries with potential lenders affect smaller firms more strongly than large ones because information

about the economic and financial performances of small firms is less easily accessible than it is for

larger, possibly quoted, firms (e.g. see Collins et al., 1981; Diamond and Verrecchia, 1991; Ozkan

and Ozkan, 2004). Another, complementary, explanation may be that firms’ size is a proxy for their

default risk as smaller firms are statistically more prone to default than larger ones. However, this

might not be the case here since our model also includes a variable about the evolution of the firm’s

rating by the Banque de France. Indeed, the occurrence of a firm’s rating downgrading by the Banque

de France significantly lowers the maximum amount it can borrow.

Also, the impact of collateral on the credit ceiling appears to be quite important. Firms which are in a

position to provide banks with better guarantees can borrow significantly more from banks (Angelini

et al.,1998; Berger and Udell, 1994). This result is also in line with those obtained by Ogawa and
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Suzuki (2000), Atanasova and Wilson (2004) and Shikimi (2005).

The financial situation of the firm, as measured through the previously contracted debt and the firm’s

profitability, also plays a significant role. Firms which are already quite heavily indebted are restricted

in the amount of new loans they can expect to be granted by banks. Firms with a good profitability

can borrow more, as they are consequently in a better position to reimburse what they borrowed.

Finally, the aggregate evolution of this credit ceiling is also worth being looked at. What the yearly

dummies show is that banks loans increased until 2008 and stopped increasing only in 2009.

Regarding demand, very small SMEs have a slightly higher demand for bank loans than larger SMEs.

This is a rather standard result: smaller firms rely much more on bank credit for their external finance

than larger ones (e.g. see Gertler and Gilchrist, 1994). More importantly, the higher the cash-flow

and other debts, the lower is the need for bank loans. The pecking order theory cannot be rejected

regarding the financing of SMEs (Drobetz et al., 2009).

The most striking result is the quite strong elasticity of demand to the interest rate. However, the

demand for bank loans also appears to be strongly driven by investment projects and working capital

needs. The former clearly explains the demand for long-term loans while the latter explains the demand

for short-term loans.
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Table 6 - Parameter estimates - 2004-2010 period Demand equation
Demand equation

Coeff Std. Err. Pr > |t| Coeff Std. Err. Pr > |t|

Very small  SME 0,014 0,001 <,0001 0,035 0,001 <,0001

small  SME 0,004 0,001 <,0001 0,014 0,001 <,0001

medium SME 0,000 0,001 0,536 0,003 0,001 0,000

large SME ref. ref. ref. ref. ref. ref.

Other  debt / Total assets -0,369 0,006 <,0001 -0,607 0,009 <,0001

Profit / Total assets -0,176 0,004 <,0001 -0,244 0,006 <,0001

Interest rate -0,977 0,021 <,0001 -2,259 0,037 <,0001

Investment / Total assets 0,534 0,017 <,0001 0,650 0,028 <,0001

Working capital  needs /Total assets 0,200 0,003 <,0001 0,280 0,004 <,0001

dummy for 2004 0,054 0,002 <,0001 0,013 0,003 <,0001

dummy for 2005 0,051 0,002 <,0001 0,006 0,003 0,076

dummy for 2006 0,050 0,002 <,0001 0,004 0,003 0,175

dummy for 2007 0,052 0,002 <,0001 0,007 0,003 0,020

dummy for 2008 0,054 0,002 <,0001 0,011 0,003 0,000

dummy for 2009 0,047 0,002 <,0001 0,000 0,003 0,945

dummy for 2010 0,036 0,002 <,0001 -0,020 0,003 <,0001

Initial  value y(0) 0,104 0,002 <,0001 0,154 0,002 <,0001

firm average of Other  debt / Total assets 0,295 0,007 <,0001 0,493 0,010 <,0001

firm average of Profit ratio 0,082 0,004 <,0001 0,101 0,007 <,0001

firm average of Interest rate 0,481 0,008 <,0001 1,367 0,016 <,0001

firm average of Investment / Total assets 0,028 0,007 <,0001 0,216 0,009 <,0001

firm average of Capital needs / Total assets -0,146 0,003 <,0001 -0,188 0,004 <,0001

Interest rate instr. equation residual 0,313 0,021 <,0001 0,501 0,035 <,0001

Investment instr. equation residual -0,053 0,017 0,002 -0,070 0,027 0,011

sigma_d 0,077 0,000 <,0001 0,087 0,000 <,0001

rho 0,603 0,021 <,0001 0,437 0,013 <,0001

Log l ikelihood

Number of observations 

simple diseq, model Tobit diseq, model

201686

180 241                                                                                  

244914,1

6.2 Assessing the extent of credit rationing

Table 7 below provides our estimates of the extent of credit rationing that may have affected French

SMEs. As explained in Section 4.4, we distinguish between partially rationed firms, i.e. firms that

obtained a loan but not the full amount they applied for and fully rationed firms, i.e. firms that did not

obtain anything. Moreover, besides the estimates of partial (resp. full) rationing obtained on our two

sub-samples of firms with (resp. without) bank loans, we provide estimates of the extent of rationing

as a percentage of the total number of firms in order to make our estimates directly comparable with

the survey estimates provided in Section 2. Because we only observe the outstanding amount of bank

loans in firms’ balance sheets, the proportion of firms without outstanding bank loans is mechanically

quite low (13%) as compared to the fraction of firms which, according to the surveys, do not apply

for (new) bank loans (around 70%). This explains the quite strong difference between the two sets of
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estimates of full rationing.

However, in both cases, partial rationing appears to be, according to our estimates, more frequent

than full rationing. Nevertheless, the proportion of firms being partially credit rationed still remains

quite low. Based on the conditional probability of partial rationing (see Gersovitz, 1980), 4.4% of firms

that successfully applied for a loan did not get the full amount required, which corresponds to a ratio

over the whole SMEs population of 3.8%.17 These estimates are in perfect accordance with the ECB,

INSEE and CAPEB surveys results provided in Section 2.

Table 7 - Estimates of the extent of rationing

in % of in % of in % of in % of 

firms with loans  all firms firms with no loans  all firms

All SMEs 4,4% 3,8% 1,1% 0,1%

Very small SMEs 6,5% 5,4% 2,2% 0,4%

Small SMEs 4,6% 4,0% 1,0% 0,1%

Medium SMEs 3,9% 3,4% 0,8% 0,1%

Large SMEs 3,8% 3,4% 0,1% 0,0%

Young SMEs 6,9% 6,5% 2,1% 0,1%

Mature SMEs 4,3% 3,7% 1,1% 0,1%

Worsened BdF rating 11,1% 10,0% 7,5% 0,7%

Others 4,3% 3,7% 1,1% 0,1%

Partial rationing Full rationing

Moreover, small and young firms as well as firms being given a bad rating by the Banque de France

rating system appear to be more affected than other firms by some partial rationing. The difference is

particularly striking regarding the impact of a downgrading by the Banque de France which multiplis

by almost three the likelihood to be partially rationed.

Regarding the extent of full credit rationing, our estimates lead to a very limited fraction of fully

rationed firms. Only 1.1% of firms with no loans can be considered to be fully rationed, leasding to a

quite low overall ratio of firms being fully rationed. However, as stated above, this low ratio is largely

the consequence of the structural characteristics of our sample which only contains a small fraction

of firms with no loans. Although this estimate might be downwardly biased, one should keep in mind
17Whether we use the conditional or unconditional probability of rationing (see Gersovitz, 1980), we get similar

results.
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that, as already mentioned, full rationing was, according to the ECB survey, a concern for only about

3% of French SMEs in 2009/2010 and about 2% of non-micro SMEs and that the INSEE and CAPEB

surveys lead to similar or even lower estimates of the extent of full rationing. Our estimates are thus

qualitatively not strongly different from these direct evaluations of the extent of SMEs’ full credit

rationing.

Here again, looking in more details at the rationing of firms with a priori unfavourable characteristics

(i.e., very small and young firms, as well as firms given a bad rating by the Banque de France rating

system) shows that indeed, these firms suffer from a significantly stronger rationing than other firms.

Not surprisingly, very small firms as well as young firms appear to be significantly more rationed than

other firms. Moreover, as might be expected, firms which are given a bad rating by the Banque de

France rating system are particularly more frequently credit rationed than others.

6.3 Did the crisis induce a change in behavior?

The estimates presented in the previous section have been obtained under the implicit assumption

that the crisis did not induce any change in firms and banks behaviors. The observed evolution of

bank lending was thus assumed to result from changes in the environment (decrease in firms’ activity

and investment projects, increase in firms’ default risk, etc.). However, one can wonder whether the

quite drastic changes in their environment might have led banks and firms to alter their behavior. In

order to check whether this was the case, we have estimated our model on the sub-period 2008-2010

in order to compare the estimated coefficients with those obtained using the full 2004-2010 period.

The estimation results are presented in Table 8.
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Table 8 - Stability over time - Main coefficients of the supply and demand equations

Supply equation Coeff Std. Err. Coeff Std. Err.

Very small SME -0,055 0,009 -0,071 0,014

small SME -0,027 0,007 -0,044 0,011

medium SME -0,011 0,006 -0,009 0,010

large SME ref. ref. ref. ref.

Collateral / Total assets 0,207 0,040 0,516 0,082

Total debt/ Net cash-flow t-1 -0,009 0,001 -0,011 0,001

Profitability t-1 0,383 0,022 0,507 0,046

Young SME -0,037 0,013 -0,067 0,030

Bad new BdF rating -0,058 0,017 -0,070 0,039

Demand equation

Very small SME 0,035 0,001 0,031 0,002

small SME 0,014 0,001 0,012 0,002

medium SME 0,003 0,001 0,003 0,001

large SME ref. ref. ref. ref.

Other  debt / Total assets -0,607 0,009 -0,740 0,019

Profit / Total assets -0,244 0,006 -0,241 0,009

Interest rate -2,259 0,037 -2,349 0,053

Investment / Total assets 0,650 0,028 0,643 0,032

Working capital needs /Total assets 0,280 0,004 0,336 0,008

Tobit diseq. model

2004-2010 2008-2010

Looking first at the estimated coefficients of the supply equation, many coefficients have a significantly

larger magnitude than when the model was estimated on the full 2004-2010 period. The impacts of the

collateral and that of the firm’s previous profitability double with respect to their previous estimates.

The level of the firms indebtness also played a stronger role after 2008 than what it used to before

the crisis.

Young firms also seem to have been, in relative terms, more penalized than they used to be before.

The other striking change is that of being downgraded in terms of the Banque de France rating: the

estimated coefficient is multiplied by two compared to its overall period estimate. Banks seem to have

paid a stronger attention to the evaluation of risk as assessed by the Banque de France. Surprisingly,

the "penalization" of being a small or medium-sized SME has only slightly increased, at least in

terms of access to bank lending. However, as shown in Banque de France (2011), smaller firms have

experienced a quite strong increase in the cost of their bank loans after 2008.

Overall, these estimates are consistent with the observations from the Bank Lending Survey stating

that banks have, during the crisis, adopted a significantly more severe policy regarding their loans to
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SMEs.

Contrary to the supply function parameters, the estimated coefficients of the demand equation did

not strongly change during the crisis. The impact of the other sources of finance as well as that of the

interest rate have increased during the crisis, but in a much smaller proportion than what we observed

for the supply function parameters. The same observation can be made regarding the influence of

investment and working capital needs on firms’ demand for bank loans. Overall, the evolution of loans

demand by firms seems to essentially result from the evolution in their environment This explains

why, due to the decrease in firms’ activity and investment projects, the stronger standards used by

banks when granting credit, since 2008, did not lead to a strong credit rationing for French SMEs.

Finally, in order to check the robustness of our results to the definition of our sample, we have

reestimated our model on the extended sample (i.e. made of all observations on SMEs that have been

at least once independent over the period). The results provided in table A7 of the appendix are very

similar to those already presented and thus confirm our findings: french SMES have not faced very

strong credit rationing since 2004, even during the recent period. One possible explanation of this

quite limited rationning may be found in Government interventions: Creation of a body ("Mediation

du crédit", see Liebert, 2009) and establishment of a system of stronger guaranties (OSEO) that may

have softened the impact of the crisis.
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Figure2: Rationing estimates: 2004-2010
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Although this conclusion goes against a quite common view, the same conclusion is reached by

Rottmann and Wollmershaüser (2010) regarding German SMEs (See their figure 2).

7 Conclusion

In this paper, we focus on the access of independent SMEs to bank lending and analyze whether the

observed evolution of credit over the recent period was "demand driven" as a result of the decrease in

firms’ activity and investment projects or was "supply driven" with an increase in credit “rationing”

stemming from a more cautious behavior of banks.

Our main conclusion is that, despite a more cautious lending behavior of banks, SMEs do not appear

to have been strongly affected by credit rationing, even since 2008. The major part of the observed

decrease in loans outstandings appears to be explained by the decrease in firms’ demand for credit,

stemming from the strong decrease of their activity and investment projects. This result goes against
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the common view that SMEs suffered from a strong credit refullion during the crisis but is perfectly

in line with the results of the bi-annual survey conducted by the ECB about the access to finance of

small and medium-sized enterprises in the euro area.
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9 Appendix 1: Data sources

In France, companies (“Sociétés”: legal units) are required to report individual accounts on a yearly

basis (fiscal requirement). For this study, we bring together several firm-level datasets, all coming

from FIBEN, a large French firm level data database constructed by the Company Directory of the

Banque de France.

FIBEN individual company database

FIBEN accounting data are extracted from the individual company accounts collected yearly through

the branch network of the Banque de France (balance sheet and income statements). They are based

on fiscal documents. The data collection covers all companies conducting business in France whose

annual turnover exceeds EUR 0.75 million or whose bank debt exceeds EUR 0.38 million. In 2009,

this dataset contains individual company accounts for 250,000 firms. These firms represent a third of

all companies taxed under the «bénéfice industriel et commercial» or «bénéfice réel normal» regimes

(BIC-BRN). Because of the thresholds applied in the data collection, micro-enterprises are heavily

under-represented. The rate of representativeness of the other enterprise size categories, in terms of

the number of enterprises compared with the number of firms in INSEE’s ALISSE database, is on the

order of 70%.

Financial linkages

The Banque de France identifies financial linkages (first level owners) and monitors the percentage

of capital held by other companies (stakes), noting whether the holder of a firm is a non-financial

company (including holding companies), a financial institution (bank, mutual fund, or insurance

company), a person (individual or employee), the State, or a foreign company. Independent enterprises

are distinguished from those that belong to small or large groups. Here, this dataset allows isolating

the legal units that do not belong to a group.

The Fiben Central Credit Register

Data on outstanding loans (drawn and undrawn) come from the information gathered by the Central

Credit Register (CCR) of the Banque de France on behalf of the entire banking profession. These

bank loans are reported on a monthly basis by the credit institutions. The unit of collect is the
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enterprise, which allows distinguishing loans according to the size of the company. The minimum

reporting threshold was lowered from EUR 0.076 million to 0.025 million in January 2006.

The lowering of the threshold had for consequence a large increase of the number of reporting firms,

mainly of course micro enterprises. In July 2010, 1,8 million resident companies were reporting the

CCR, for an amount of EUR 800 billion of drawn outstanding loans (EUR 0.25 million threshold.

As a comparison, with the previous threshold of EUR 0.76 million, there would be only 1,1 million

resident companies reporting for EUR 768 billion.

Credit rating

The Banque de France assigns a full-scale rating to about 220,000 non financial companies on a yearly

basis, among which SMEs constitute the largest group. The rating reflects the overall assessment of

companies’ ability to meet their financial commitments at a three-year horizon. Ratings are assigned

by analysts in the “Company Directory” of the Banque de France branches. They are based on

descriptive data, accounting and financial figures related to trade bill payment incidents and bank

loans reported by credit institutions, legal information, data relating to companies’ micro and macro-

environment, and data on the environment of players with which the company maintains close trade

relations. The rating has two components: a turnover rating and a credit rating. The credit rating

has 13 positions, from 3++ (excellent) to 9 (severe cash flows difficulties). This credit rating allows

us to look at the perceived credit quality of each firm, before and after ownership changes.
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10 Appendix 2 Definition of a SME and Accounting concepts

The definition of SME used in this study is based on the four criteria established by the European

Commission: number of employees, annual turnover, and balance sheet assets, independence (mono

legal unit). An independent SME (small or medium sized enterprise): 0 to 249 employees, with annual

turnover less than EUR 50 million and balance sheet assets totaling less than EUR 43 million; and

does not belong to a group.

Compared to the new statistical definition of an enterprise, published in the December decree following

the 2008 MEA (Modernization of the Economy Act)18 , we focus on the behavior of independent SMEs

and not on that of all SMEs. .

The reason is that we are using individual accounts data not only for the information about bank

credits, but also to define all the ratios we will be using in our econometric model to estimate the

supply and demand for loans. To study correctly the credit distribution of SMEs defined with the

new definition of an enterprise, this should have required consolidating individual accounts for each

combination of legal units and to deal with all the issues about double counting (for the importance of

bank financing through the channels of holdings, see for example Observatoire des entreprises 2009c).

This was beyond the scope of this first study.

By focusing on independent SMEs, we are aware to refull our study on only a part of the SMEs, but

these SMEs have probably very different behavior from that of SMEs with holding affiliates being in

charge of the relationships with the bank and carrying part of firm’s debt or SMEs with a real estate

affiliate, bearing part of the collaterals.

Bank debt: short term bank credit + bank loans + leasing

Financial debt: all long-, medium- and short-term resources, lent to the company by its banks, its

group and associated companies, or raised on financial markets

Gross operating income: value added + other income and operating costs — payroll costs — taxes

and related payments.

18LME: Loi de Modernisation de l’Economie
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Interest rate: Interest expenses divided by financial debt

Net operating income: gross operating income + transfers of operating costs — charges to provisions,

depreciation and amortization (net provisions). The net operating income to operating capital ratio

gives the net return on operating capital (ROOC).

Net cash flow: value added + other income and operating costs + non-operating income — payroll

costs — taxes and related payments — interest and related expenses — charges to provisions, depreciation

and amortization — corporate tax

Net cash flow can be used to assess a company’s ability to self-finance its growth. The net cash flow

to shareholders’ equity ratio provides an indicator of financial profitability.

Operating investment: acquisition of tangible fixed assets + new fixed assets acquired under finance

leases — lease-back transactions + acquisitions of intangible fixed assets

Operating capital: operating fixed assets + operating working capital requirement

Size: total assets

Size indicators: very small SME(total assets < 0,5 M€), small SME (0.5 M€ <total assets < 1 M€),

medium SME (1 M€<total assets < 2M€), large SMEs (total assets >2 M€),
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11 Appendix 3: Additional results

Table A1- Descriptive statistics in 2004 and 2010 for the extended sample - Firms with positive bank

loans

Mean Min Lower 

quartile

Median Upper 

Quartile

Max 

Std Dev

Year 2004 ( n = 29 104)
       

Very small SME  0,13      

Small SME  0,34      

Medium SME  0,30      

Large SME  0,23      

Total assets 72 1740 666 1067 1891 53135 2269

Bad new BdF rating 0,00 0,02 0,00 0,00 0,00 1,00 0,12

young SME 0,00 0,04 0,00 0,00 0,00 1,00 0,19

Loans/ Total assets 0,00 0,18 0,06 0,13 0,25 1,00 0,16

Gross operating income / Total assets -0,79 0,12 0,06 0,11 0,18 0,95 0,10

Interest rate 0,01 0,07 0,04 0,06 0,08 0,36 0,05

Investment / Total assets 0,00 0,05 0,01 0,02 0,06 0,94 0,07

Working capital needs / Total assets -0,95 0,21 0,06 0,20 0,34 1,00 0,22

Trade credit/ Total assets -1,55 0,07 -0,09 0,08 0,24 1,19 0,25

Cash holdings / Total assets 0,00 0,15 0,03 0,11 0,24 0,95 0,15

Collateral / Total assets 0,00 0,37 0,18 0,33 0,53 1,00 0,23

Other debt / Total assets 0,00 0,06 0,00 0,03 0,08 0,89 0,08

(Total debt / Net cash flow)-1 -19,75 2,57 0,83 1,85 3,71 20,00 3,74

Profitabilty-1 -0,97 0,21 0,10 0,18 0,29 1,00 0,18

Year 2010  ( n = 30 620) Minimum Mean Lower Quartile Median Upper Quartile Maximum Std Dev

Very small SME  0,11

Small SME  0,32

Medium SME  0,31

Large SME  0,26

Total assets 92 1972 703 1158 2085 91847 2924

Bad new BdF rating 0,00 0,01 0 0 0 1 0,11

young SME 0 0,04 0 0 0 1 0,21

Loans/ Total assets 0,00 0,18 0,05 0,13 0,25 1 0,16

Gross operating income / Total assets -0,89 0,11 0,05 0,10 0,17 0,76 0,10

Interest rate 0,01 0,06 0,03 0,05 0,07 0,29 0,04

Investment / Total assets 0,00 0,04 0,01 0,02 0,05 0,91 0,06

Working capital needs / Total assets -0,99 0,21 0,05 0,20 0,35 0,99 0,22

Trade credit/ Total assets -1,13 0,09 -0,06 0,09 0,24 1,15 0,23

Cash holdings / Total assets 0,00 0,18 0,04 0,13 0,28 0,97 0,17

Collateral / Total assets 0,00 0,37 0,17 0,32 0,53 1,00 0,24

Other debt / Total assets 0,00 0,05 0,00 0,02 0,07 0,87 0,08

(Total debt / Net cash flow)-1 -19,95 2,59 0,73 1,75 3,80 20,00 4,03

Profitabilty-1 -1,00 0,19 0,09 0,16 0,27 1,00 0,19
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Table A2- Descriptive statistics in 2004 and 2010 for the extended sample - Firms without bank loans’

 
Min Mean Lower 

Quartile

Median Upper 

Quartile

Max Std Dev

Year 2004 ( n = 3971)  

Very small SME  0.1612576

Small SME  0.3511663

Medium SME  0.2870183

Large SME  0.2005578

Total assets 110.0000000 1619.78 619.0000000 980.5000000 1685.00 49627.00 2442.11

Bad new BdF rating 0,00 0.0083671 0,00 0,00 0,00 1.0000000 0.0911001

young SME 0,00 0.0225659 0,00 0,00 0,00 1.0000000 0.1485338

Gross operating income / Total assets 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Computed interest rate 0.0050523 0.0756543 0.0653379 0.0659664 0.0697039 0.3532065 0.0488582

Investment / Total assets 0,00 0.0211394 0.0019650 0.0085854 0.0243746 0.7057484 0.0385379

Working capital needs / Total assets -0.9476440 0.1611047 0.0194864 0.1678114 0.3138927 0.8850174 0.2403176

Trade credit/ Total assets -1.1681957 0.0683156 -0.0740741 0.0783370 0.2189111 0.9680233 0.2430917

Cash holdings / Total assets 0,00 0.3272115 0.1731128 0.3075427 0.4599638 0.9519588 0.1942122

Collateral / Total assets 0,00 0.2729864 0.1018920 0.2144754 0.3902245 0.9968051 0.2188885

Other debt / Total assets 0,00 0.0668709 0,00 0.0177436 0.0868880 0.9681190 0.1099998

(Total debt / Net cash flow)-1 -19.3846154 0.9683834 0,00 0.2730303 1.1199389 19.8757764 2.5761211

Profitabilty-1 -0.8141026 0.2249311 0.0663089 0.1851852 0.3514498 0.9964539 0.2335536

Year 2010  ( n = 4 882)

Very small SME
 

0.1551940

Small SME  0.3383396

Medium SME  0.2939091

Large SME  0.2125574

Total assets 85.0000000 1725.59 624.0000000 1015.00 1773.00 62961.00 2814.75

Bad new BdF rating 0,00 0.0068836 0,00 0,00 0,00 1.0000000 0.0826901

young SME 0,00 0.0173133 0,00 0,00 0,00 1.0000000 0.1304496

Gross operating income / Total assets 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Computed interest rate 0.0051082 0.0603771 0.0498054 0.0513821 0.0572258 0.3148011 0.0400156

Investment / Total assets 0,00 0.0185464 0.0011834 0.0069444 0.0208914 0.5761589 0.0358051

Working capital needs / Total assets -0.8117647 0.1490956 0.0041771 0.1503413 0.3010610 0.9934980 0.2396069

Trade credit/ Total assets -1.0262530 0.0695043 -0.0606838 0.0656580 0.2084034 0.9481865 0.2328391

Cash holdings / Total assets 0,00 0.3646296 0.2034098 0.3493804 0.5097365 1.0524917 0.2044322

Collateral / Total assets 0,00 0.2690713 0.0912185 0.2078937 0.3938157 1.0000000 0.2230788

Other debt / Total assets 0,00 0.0612944 0,00 0.0132759 0.0773006 0.9618236 0.1056524

(Total debt / Net cash flow)-1 -20.0000000 0.8323974 0,00 0.1935796 0.9432990 20.0000000 2.4810225

Profitabilty-1 -1.0000000 0.2017803 0.0429782 0.1634327 0.3273810 1.0000000 0.2382693
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Table A3- Other parameter estimates 2004-2010 period

Coeff Std. Err. Pr > |t| Coeff Std. Err. Pr > |t|

s _fz : s upply - dummy construction -0,002 0,007 0,766 -0,109 0,009 <,0001

s _gz : s upply - dummy trade 0,039 0,007 <,0001 -0,023 0,008 0,004

s _iz : s upply - dummy Hotel  restaurant 0,034 0,013 0,009 0,024 0,016 0,136

s _jz : s upply - dummy info,, communic, -0,070 0,016 <,0001 -0,255 0,024 <,0001

s _mn  :supply - dummy bus iness  s ervices -0,004 0,014 0,752 -0,127 0,017 <,0001

d_fz : demand - dummy cons truction -0,016 0,001 <,0001 -0,046 0,001 <,0001

d_gz : demand - dummy trade -0,019 0,001 0,141 -0,044 0,001 <,0001

d_iz : demand - dummy Hotel  res taurant -0,022 0,003 <,0001 -0,029 0,004 <,0001

d_jz : demand - dummy infor, commmunic, -0,008 0,003 <,0001 -0,052 0,005 <,0001

d_mn  :demand - dummy bus iness  s ervices -0,014 0,002 <,0001 -0,061 0,003 <,0001

d_pte_be : lagged loans of small  manufact, 0,745 0,003 <,0001 0,830 0,005 <,0001

d_gde_be :  lagged loans of large manufact 0,727 0,003 0,091 0,813 0,004 <,0001

d_pte_fz:  l agged loans  of s mal l  cons truction 0,763 0,004 0,047 0,998 0,006 <,0001
d_gde_fz:  l agged loans  of large cons truction 0,776 0,004 <,0001 1,003 0,006 <,0001

d_pte_gz:  l agged loans  of s mal l  trade 0,752 0,003 <,0001 0,931 0,004 <,0001

d_gde_gz:  l agged loans  of large trade 0,791 0,002 <,0001 0,957 0,003 <,0001

d_pte_iz:  l agged loans  of s mal l  hotel , res to, 0,748 0,010 0,536 0,866 0,014 <,0001

d_gde_iz:  l agged loans  of large hotel  res to 0,783 0,009 <,0001 0,904 0,013 <,0001

d_pte_jz:  l agged loans  of s mal l  info, communic, 0,733 0,019 <,0001 1,096 0,035 <,0001

d_gde_jz:  lagged loans of large info, Comm 0,737 0,016 <,0001 1,063 0,030 <,0001
d_pte_mn:  lagged loans  of s mal l  busines s  services 0,757 0,010 <,0001 1,031 0,015 <,0001

d_gde_mn:  lagged loans of large bus iness  s ervices 0,735 0,009 <,0001 1,018 0,014 <,0001

other parameters

simple diseq. model Tobit diseq. model
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Table A4 - Supply parameter estimates 2008-2010 period
Supply equation 

Coeff Std. Err. Pr > |t| Coeff Std. Err. Pr > |t|

Very small SME -0,056 0,011 <,0001 -0,071 0,014 <,0001

small SME -0,030 0,009 0,001 -0,044 0,011 0,0

medium SME -0,012 0,008 0,146 -0,009 0,010 0,4

large SME ref. ref. ref. ref. ref. ref.

Col lateral / Total assets 0,368 0,070 <,0001 0,516 0,082 <,0001

Total debt/ Net cash-flow t-1 -0,008 0,001 <,0001 -0,011 0,001 <,0001

Profitability t-1 0,274 0,031 <,0001 0,507 0,046 <,0001

Young SME -0,090 0,027 0,001 -0,067 0,030 0,0

Bad new BdF rating -0,081 0,028 0,005 -0,070 0,039 0,1

dummy for 2008 0,393 0,025 <,0001 0,372 0,027 <,0001

dummy for 2009 0,381 0,025 <,0001 0,379 0,026 <,0001

dummy for 2010 0,395 0,026 <,0001 0,397 0,027 <,0001

Initial value y(0) -0,278 0,015 <,0001 -0,281 0,018 <,0001

firm average of Collateral / Total assets -0,445 0,061 <,0001 -0,636 0,077 <,0001

firm average of Total debt/Net cash Flow t-1 0,013 0,001 <,0001 0,019 0,002 <,0001

firm average of Profit ratio t-1 -0,226 0,036 <,0001 -0,469 0,051 <,0001

firm average of Bad new BdF rating -0,037 0,034 0,271 -0,005 0,045 0,9

firm average of Young SME 0,100 0,033 0,003 0,053 0,035 0,1

collateral instr, equation residual 0,111 0,040 0,006 0,174 0,030 <,0001

sigma_s 0,166 0,005 <,0001 0,212 0,004 <,0001

Simple diseq. model Tobit diseq. model
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Table A5 - Demand parameter estimates 2008-2010 period
Demand equation

Coeff Std. Err. Pr > |t| Coeff Std. Err. Pr > |t|

Very small SME 0,012 0,001 <,0001 0,031 0,002 <,0001

small SME 0,004 0,001 0,000 0,012 0,002 <,0001

medium SME 0,000 0,001 0,756 0,003 0,001 0,003

large SME ref. ref. ref. ref. ref. ref.

Other  debt / Total assets -0,461 0,013 <,0001 -0,740 0,019 <,0001

Profit / Total assets -0,186 0,006 <,0001 -0,241 0,009 <,0001

Interest rate -0,971 0,033 <,0001 -2,349 0,053 <,0001

Investment / Total assets 0,528 0,023 <,0001 0,643 0,032 <,0001

Working capital needs /Total assets
0,241 0,005 <,0001 0,336 0,008 <,0001

dummy for 2008 0,059 0,003 <,0001 0,033 0,004 <,0001

dummy for 2009 0,051 0,003 <,0001 0,020 0,004 <,0001

dummy for 2010 0,040 0,002 <,0001 -0,001 0,004 0,824

Initial value y(0) 0,084 0,002 <,0001 0,116 0,003 <,0001

firm average of Other  debt / Total assets 0,374 0,013 <,0001 0,602 0,020 <,0001

firm average of Profit ratio 0,073 0,007 <,0001 0,076 0,010 <,0001

firm average of Interest rate 0,486 0,015 <,0001 1,336 0,027 <,0001

firm average of Investment / Total assets 0,051 0,010 <,0001 0,204 0,013 <,0001

firm average of Capital needs / Total assets -0,186 0,005 <,0001 -0,247 0,008 <,0001

Interest rate instr, equation residual 0,223 0,030 <,0001 0,453 0,047 <,0001

Investment instr, equation residual -0,041 0,022 0,063 -0,080 0,031 0,011

sigma_d 0,076 0,000 <,0001 0,086 0,000 <,0001

rho 0,601 0,033 <,0001 0,421 0,019 <,0001

Log likelihood

Number of observations 

 91826.9 107210.2

Simple diseq. model Tobit diseq. model

81 106                                                                                         
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Table A6 - Other parameter estimates 2008-2010 period
other parameters

Coeff Std. Err. Pr > |t| Coeff Std. Err. Pr > |t|

s_fz : supply - dummy constructi on 0,008 0,010 0,442 -0,086 0,013 <,0001

s_gz : supply - dummy trade 0,059 0,010 <,0001 0,042 0,012 0,001

s_iz : supply - dummy Hotel  restaurant 0,047 0,018 0,009 0,081 0,025 0,001

s_jz : supply - dummy info,, communic, -0,072 0,023 0,001 -0,212 0,035 <,0001

s_mn  :supply - dummy bus iness  services -0,001 0,019 0,943 -0,086 0,027 0,001

d_fz : demand - dummy construction -0,017 0,001 <,0001 -0,046 0,002 <,0001

d_gz : demand - dummy trade -0,021 0,001 <,0001 -0,045 0,002 <,0001

d_i z : demand - dummy Hotel  restaurant -0,020 0,004 <,0001 -0,022 0,005 <,0001

d_jz : demand - dummy infor, commmuni c, -0,008 0,004 0,031 -0,045 0,007 <,0001

d_mn  :demand - dummy bus i ness  services -0,017 0,002 <,0001 -0,066 0,004 <,0001

d_pte_be : l agged loans  of smal l  manufact, 0,767 0,005 <,0001 0,866 0,007 <,0001

d_gde_be :  lagged loans  of large manufact, 0,750 0,004 <,0001 0,846 0,005 <,0001

d_pte_fz:  l agged loans  of smal l  constructi on 0,802 0,005 <,0001 1,038 0,009 <,0001

d_gde_fz:  lagged loans  of large construction 0,807 0,005 <,0001 1,034 0,008 <,0001

d_pte_gz:  lagged loans  of smal l  trade 0,779 0,004 <,0001 0,959 0,005 <,0001

d_gde_gz:  lagged loans  of large trade 0,814 0,003 <,0001 0,974 0,005 <,0001

d_pte_i z:  l agged loans  of smal l  hotel , resto, 0,765 0,014 <,0001 0,868 0,018 <,0001

d_gde_iz:  lagged loans  of large hotel  resto, 0,796 0,013 <,0001 0,905 0,017 <,0001

d_pte_jz:  l agged loans  of smal l  info, communi c, 0,759 0,028 <,0001 1,098 0,049 <,0001

d_gde_jz:  lagged l oans  of l arge info, Comm, 0,748 0,023 <,0001 1,000 0,035 <,0001

d_pte_mn:  lagged loans  of smal l  bus iness  services 0,792 0,014 <,0001 1,082 0,022 <,0001

d_gde_mn:  lagged loans  of large bus iness  services 0,781 0,012 <,0001 1,067 0,018 <,0001

simple diseq. model Tobit diseq. model
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Table A7 - Extended sample parameter estimates 2004-2010 and 2008-2010 periods

Supply equation Coeff Std. Err. Coeff Std. Err.

Very small  SME -0,040 0,008 -0,057 0,014

small  SME -0,012 0,006 -0,027 0,011

medium SME -0,002 0,005 -0,001 0,009

large SME ref. ref. ref. ref.

Collateral / Total  assets 0,188 0,034 0,489 0,083

Total  debt/ Net cash-flow t-1 -0,009 0,001 -0,012 0,001

Profitabil ity t-1 0,355 0,018 0,491 0,044

Young SME -0,034 0,012 -0,073 0,030

Bad new BdF rating -0,069 0,014 -0,073 0,036

Demand equation

Very small  SME 0,034 0,001 0,031 0,002

small  SME 0,014 0,001 0,013 0,001

medium SME 0,004 0,001 0,004 0,001

large SME ref. ref. ref. ref.

Other  debt / Total assets -0,597 0,008 -0,719 0,017

Profit / Total assets -0,254 0,005 -0,251 0,008

Interest rate -2,183 0,026 -2,218 0,049

Investment / Total  assets 0,682 0,018 0,688 0,032

Working capital  needs /Total assets 0,281 0,004 0,346 0,007

Tobit diseq. model

2004-2010 2008-2010
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