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Abstract 

We investigate the empirical significance of credit rationing for SMEs over the period 1994-2001 using a panel data set consisting of 1,000 Belgian SMEs. We estimate a demand-supply disequilibrium model and are the first to differentiate between short and long term bank debt rationing.  Our results indicate that 30.6% of the SMEs are credit rationed for long term debt. In general, these firms could be characterized as fast-growing firms, experiencing a growth delay in the aftermath of credit rationing. Only 7.8% of the SMEs would experience short term bank debt rationing, being less creditworthy firms, creating little value and cash flow.
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1. INTRODUCTION
If all firms would have equal access to capital markets, the financial structure of a firm would not have any effect on the investment decisions. Under this assumption of perfect capital markets, firms can costlessly substitute external funds for internal capital.  However, according to Fazzari et al. (1988), the assumption of perfect capital markets is not relevant for small and medium-sized firms (SMEs) due to the existence of information asymmetry. Moreover, when external financing sources are needed in order to ensure continuity and to realize growth, SMEs and especially those in a bank-based financial system, have to rely at least partly on bank loans since collecting money on the public capital market is often a difficult and costly task (Bhattacharya and Thakor, 1993; Berger and Udell, 1998; Berger and Udell, 2002). 

This reliance on bank debt may lead to financing problems when banks become more reluctant to lend to small firms. This reluctance might be stimulated by some recent tendencies (e.g. the bank’s desire to make SME lending profitable, the consolidation of banks as well as the Basel II Capital Accord) reducing the credit supply for small firms (e.g. Berger et al., 1998; Saurina and Trucharte, 2004; Altman and Sabato, 2005; Berger, 2006; Craig and Hardee, 2007) and resulting in credit rationing. Credit rationing can be of great practical importance when reduced supply of bank debt for certain firms would reduce their financial resources and prevent the execution of profitable investment projects. Moreover, the impact of financing constraints on investment behaviour tends to increase systematically as firm size decreases (Audretsch and Elston, 2002). The implicit assumption is often made that firms act in a neo-classical manner, with a desire to invest in all available projects with a positive discounted net cash flow. Consequently, imperfections in the supply of finance by financial institutions or credit rationing, tend to be highlighted as a contributory cause of any small firm sector tendency to invest sub-optimally, exhibit slower than average growth or experience higher than average bankruptcy rates (Hutchinson, 1995).

Credit rationing is by many Keynesian economists seen as one of the most important examples of market failure in a modern capitalistic economy. Credit rationing occurs if the demand for loans exceeds the supply at the ruling price (interest rate).  The rational expectation is that an excess demand for debt would cause the opportunistic suppliers to increase the price, until quantity demanded equals quantity supplied.  However, this mechanism does not always function, giving rise to credit rationing. 
Despite the large body of theoretical literature concerning credit rationing, there exists little consensus about the economic significance of this phenomenon (e.g. Berger and Udell, 1992).  In this study, we empirically investigate the existence of credit rationing for SMEs in a bank-based economy, i.c. Belgium. The novelty of this study is the investigation of the distinction between long term and short term bank debt rationing.  This distinction was never made in existing studies. Nevertheless, there are several theoretical reasons, grounded in the debt maturity and agency theory literature, to argue that SMEs would incur a higher probability of being long term bank debt rationed rather than short term bank debt rationed.  Therefore, in this study, we measure credit rationing by estimating a demand-supply disequilibrium model for bank debt by which firms are endogenously classified in rationed versus non rationed firms (Atanasova and Wilson, 2004; Vijverberg, 2004; Ogawa and Suzuki, 2000). This method allows firms to switch throughout time between the categories of rationed and non rationed firms.  Moreover, we also calculate the proportion of short term and long term credit rationed firms and investigate their characteristics.  Contrary to the majority of earlier studies, this analysis provides the opportunity to get a grasp of the profiles of the median short and long term bank debt rationed firm. The model is estimated using a large panel data set of annual accounts of small and medium-sized Belgian firms for the period 1994-2001.  
Our results indicate that the distinction between credit rationing for long and short term bank debt is relevant. Obtaining long term bank debt seems to be a problem for many Belgian SMEs: during the period 1994-2001, 30.6% of the SMEs experience credit rationing for long term bank debt while only 7.8% of the SMEs cope with credit rationing for short term bank debt. Our results also indicate that the characteristics of the rationed SMEs for long and short term bank debt differ significantly.  For long term bank debt, the rationed SMEs seem to be fast growth firms. Even though they could rely on short term bank debt, the results of our study indicate that they do not, possibly due to discouragement to apply for short term bank debt (Kon and Storey, 2003). On the contrary, short term bank debt rationed SMEs seem to be less creditworthy: they appear to be less innovative, create little added value and cash flow, are less profitable, cannot rely on suppliers as a substitute financing source and have little assets to offer as collateral.  In most cases, they cannot even obtain any kind of long term bank debt since they also cope with credit rationing for long term bank debt.
The remaining part of the paper is organised as follows.  Section 2 provides an overview of the theoretical credit rationing literature which is the foundation of our empirical research. Furthermore, we discuss the theoretical arguments for making a distinction in our study between credit rationing for long versus short term bank debt. Section 3 describes the empirical methodology, formulating the disequilibrium model of corporate bank lending to be estimated, as well as the data.  The estimation results are presented in section 4.  Concluding remarks and suggestions for further research are provided in section 5.
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2. CREDIT RATIONING
2.1  Background

Economic theory states that there exists an equilibrium in the market when demand equals supply or the Walrasian market clearing level is reached.  However, in the market for bank debt, an equilibrium different from that point may exist.  Instead, equilibrium is reached at the bank-optimal interest rate. At this interest rate, the demand for bank debt may exceed the supply and credit rationing occurs.  Numerous researchers have tried to find a theoretical explanation for the existence of credit rationing. Jaffee and Russell (1976) and Stiglitz and Weiss (1981) were the first to introduce information asymmetry in the analysis of the credit decision. Stiglitz and Weiss (1981) conclude that banks will rather ration credit than increase the interest rate due to adverse selection and moral hazard problems.  Credit rationed firms will be prepared to pay a higher interest rate.  However, if a bank accepts this higher (than bank-optimal) interest rate, it will attract higher risk borrowers while lower risk borrowers drop out (adverse selection effect). Consequently, the expected return for the bank will increase at a slower rate than the interest rate and will even decrease after a certain interest rate is exceeded. In order to avoid this negative effect, banks will not charge a (market clearing) interest rate above the bank-optimal interest rate.  Moreover, the interest rate will also influence the borrower in his selection of projects. If the bank increases the interest rate, the borrower will prefer higher risk projects above low risk projects, decreasing again the expected return for the bank (moral hazard effect). Stiglitz and Weiss conclude that there are no competitive forces leading to an equilibrium between demand and supply. Moreover, the behaviour of borrowers cannot be monitored costlessly. Consequently, a bank may prefer rationing credit rather than increasing the interest rate until equilibrium is reached.   

The model of Stiglitz and Weiss gave rise to many theoretical models trying to explain credit rationing, taking into account the existence of information asymmetry (e.g. Blinder and Stiglitz, 1983; Besanko and Thakor, 1987a, 1987b; Williamson, 1986; Milde and Riley, 1988). Most models conclude that information asymmetry leads to credit rationing when the information problem remains unresolved.  Information asymmetry is the foundation for credit rationing: the expected return increases non monotonously when the interest rate increases.
2.2 Credit Rationing For Long Term Versus Short Term Bank Debt
In this section, we discuss the relevance of distinguishing between long term and short term bank debt rationing. In the SME finance and debt maturity literature, several theoretical arguments have been developed which point to the existence of a demand-supply market for short term bank debt and one for long term bank debt for SMEs, which are interrelated markets. From this literature, we argue that debt rationing may occur in one market but not in the other, i.e. SMEs may be long term bank debt rationed but not short term bank debt rationed. As far as we know, this distinction was never made in existing empirical studies concerning credit rationing. The evidence we found in previous research is rather anecdotal (Cull et al., 2006) or indirect in nature and deducted from the debt maturity literature (e.g. Scherr and Hulburt, 2001; Berger et al., 2005). 

A distinctive feature of the debt market for small business finance is the existence of information and agency problems arising from the fact that small firms are informational opaque (Barnea et al. 1980, 1985; Pettit and Singer, 1985; Berger and Udell, 1998). Contracts with different categories of stakeholders are seldom publicly communicated. Moreover, the majority of small firms does not have audited financial statements or is monitored by rating agencies. Hence, SMEs have difficulties to credibly signal their quality and trustworthy behaviour.  This informational opaqueness causes difficulties to assess the long term credibility of the debtor, causing an adverse selection problem (Akerlof, 1970; Jaffee and Russel, 1976; Leland and Pyle, 1977; Stiglitz and Weiss, 1981; Cosci, 1993).  The probability of the occurrence of an adverse event or of suffering financial distress is larger as the maturity of the loan increases. SMEs are also very flexible, facilitating the ability to move into risk shifting behavior, giving rise to a moral hazard problem (Arrow, 1963, 1968; Jensen and Meckling, 1976; Stiglitz and Weiss, 1981).   Moreover, a small firm is often managed by the owner possessing mainly all shares of the firm.  He is the main beneficiary of the advantages of risk shifting.  He has the power and could, compared to larger firms, be more motivated to enlarge the riskiness of the investment projects. This asset substitution problem is especially prevalent when obtaining long term bank debt: especially debt with a longer maturity offers more opportunities to alter the projects in subtle ways or even switch from low-risk to high-risk projects (Berger and Udell, 1998). 

Financial intermediaries play a critical role in addressing these information problems through screening, contracting and monitoring. They design loan contracts that mitigate the problems associated with risk and asymmetric information, leading to the supply of long and short term bank debt.  In order to cope with the informational opacity in a small firm context and the resulting agency problem, the use of a shorter loan maturity in debt contracts can offer a solution (e.g. Myers, 1977; Barnea et al., 1980; Smith and Warner, 1979; Berlin and Mester, 1992).   The short debt maturity forces the SMEs to frequently renegotiate with the financial institution and clear the informational opaqueness that causes difficulties to assess the long term credibility of the debtor (Ortiz-Molina and Penas, 2006; Berger and Udell, 2005). Moreover, as loan duration falls, the reputation effect of risk shifting behavior becomes much more important.  For firms having obtained short term debt and moving into asset substitution, the welfare transfer would be relatively small compared to the reputation cost and higher future interest rates.  Moreover, the speed required to move into asset substitution would substantially increase the costs for the debtor (Schwartz, 1981; Barnea et al., 1985). However, once the informational opaqueness is reduced and the agency problems have become minor, the bank is more inclined to design long term bank debt contracts. 
Not only banks, but also SMEs make the distinction between the demand for long term and short term bank debt.  Due to their initial informational opaqueness, SMEs are inclined to signal their creditworthiness by demanding short term bank debt (Flannery, 1986).  Throughout time, they get the opportunity to show their qualities and to build up a reputation. Short term finance offers the possibility to incorporate this positive information, increasing the credit availability and decreasing the interest rate (Diamond 1991, 1993). As the information asymmetry is reduced and the positive traits of the firm are known by the bank, SMEs would rather demand for long term bank debt instead of subsequent short term bank debt.
Given these arguments, we argue that studying the demand and supply for long and short term bank debt separately, adds new insights to the credit rationing debate. We expect that SMEs have a higher likelihood to be rationed for bank debt with a longer maturity. The results of the empirical studies by Berger et al. (2005) and Ortiz-Molina and Penas (2006) support the proposition that shorter loan maturities serve to mitigate the problems associated with asymmetric information.  Results by Berger et al. (2005), suggest that maturities increase when the informational asymmetries are reduced.  Also Barclay and Smith (1995) and Stohs and Mauer (1996) empirically confirm the positive correlation between firm size and debt maturity.  Moreover, related empirical capital structure research by Van der Wijst and Thurik (1993), Chittenden et al. (1996) and Hall et al. (2004) points out that, for certain determinants of the total leverage degree, the sign of the regression coefficient masks two opposite effects for long and short term debt.  In addition, Guiso (1998) concludes in his study that, a large share of short term financial liabilities at high-tech firms, considerably increases the probability of a firm being credit rationed.  This result indirectly suggests that these firms coping with credit rationing for long term bank debt, substitute long term bank debt by short term debt including short term bank debt. Also anecdotal evidence of Cull et al. (2006) suggests that in the early 19th century, short term bank debt was a substitute for the limited access SMEs had to long term bank debt.  These findings provide justification for a more thoroughly empirical investigation of the existence as well as the differences in profiles of long term and short term bank debt rationed firms.

3. METHODOLOGY AND DATA
3.1  A Demand-Supply Disequilibrium Model
The amount of bank debt received depends on the interaction of the desired demand and the supply of bank debt if the equilibrium or market clearing interest rate is lower than the bank-optimal interest rate r* from the model of Stiglitz and Weiss (1981).  If the equilibrium interest rate exceeds the bank-optimal interest rate, the transaction is determined by the supply of bank debt.  

In this study, credit rationing can occur in a market in equilibrium as defined by Stiglitz and Weiss (1981).  In other words, in equilibrium, meaning that the bank demands the bank-optimal interest rate, the credit market can, from the traditional Walrasian point of view, be in disequilibrium. We assume that the interest rates are ‘sticky’ and do not equilibrate the market in every period considered. We are thus considering equilibrium rationing in our study: the price persistently stays at a level implying an excess demand which is consistent with rational lender behaviour based on asymmetric information problems encountered.

In order to take into account the existence of a (permanent) disequilibrium in the market (credit rationing), the simultaneous equation model stated below, being a disequilibrium model, will be estimated (Maddala and Nelson, 1974; Atanasova and Wilson, 2004):

Ldt = (1 x’1t + u1t


Lst = (2 x’2t + u2t


   
                    

                                                                  





(1)


Lt = min (Ldt , Lst)


The model consists of a demand equation Ldt, a supply equation Lst and a transaction equation Lt. The transaction equation Lt, being the dependent variable in this study, is the amount of long term (or short term) bank debt actually received in year t.  Only this amount can be perceived. Ldt and Lst represent the amount of bank debt demanded and supplied, but are not observed by any external party.  Ex ante, we do not know if the transaction amount
 of debt is the amount demanded by the firm or the result of a constraint set by the bank which was not prepared to offer the demanded amount of bank debt (‘unknown sample separation’, Maddala, 1987). The vectors x’1t and x’2t reflect the exogenous independent variables, (1 and (2 their coefficients, and u1t and u2t the disturbances. The selection of the exogenous independent variables is discussed in Section 3.1.1. and Section 3.1.2.  A detailed explanation of these variables can be found in appendix A.  The disequilibrium model, as described in (1), will be estimated twice: once for measuring credit rationing concerning long term bank debt and once for short term bank debt.  Short term bank debt is defined as bank debt with a duration of less than or equal to 1 year; long term bank debt is defined as bank debt with a duration of more than 1 year.
3.1.1 Demand Equation
The vector x’1t in the demand equation consists of those variables measuring the desired demand for bank loans. Based on the pecking order theory (Myers, 1984), we expect that firms possessing more internal financial resources, measured by the generated cash flow, desire less bank debt (Sealey, 1979; Perez, 1998; Ogawa and Suzuki, 2000; Shen, 2002; Atanasova and Wilson, 2004). The pecking order predicts that firms will only move on to bank finance when the internal resources are inadequate.  Firms characterized by a higher level of activity, measured by assets and asset rotation, are expected to demand more (bank) finance (Perez, 1998; Ogawa and Suzuki, 2000; Atanasova and Wilson, 2004).  The agency theory predicts that firms with more growth opportunities, in this study measured by an intangibles dummy, prefer equity above bank debt.  Growth opportunities increase the agency costs related to the conflict between lender and shareholder (Myers, 1977; Jensen, 1986).  However, actual growth of the firm, measured by asset growth, is expected to be positively related to the demand for bank debt.  Growing firms need more financial resources in order to finance growth: internal resources are insufficient and firms have to descend in the pecking order (Cressy and Olofsson, 1997; Berger and Udell, 1998). Trade credit can be used as a substitute (Petersen and Rajan, 1994; Biais et al., 1995; Atanasova and Wilson, 2004) or a complement (Elliehausen and Wolken, 1993; Biais and Gollier, 1997; Petersen and Rajan, 1997) for bank finance. We expect that firms using more trade credit, would actually desire more bank debt since trade credit is an expensive source of finance.  In this study, we use net trade credit taking into account the use of accounts receivable, the extension of payment to its customers.  The net effect of both matters if we want to consider trade credit as a financing source.  Intragroupfinance, measured by means of a groupdummy, can be an important substitute for bank debt. We expect that firms belonging to a group structure desire less bank debt.  Financial resources can be transferred within the group by means of participations, loans or trade credit and should be easier to obtain (Deloof and Jegers, 1999). Finally, we expect that family firms, measured by a dummy variable, demand less bank finance (Mishra and McConaughy, 1999).  Family firms are more concerned about the reputation of the family and want to avoid the selling off of personal assets in case of non repayment of bank debt.   In the demand function, we also control for the year of analysis and the industry in which the firm operates.  
3.1.2 Supply Equation

The vector x’2t in the supply equation consists of the firm risk measured by firmage, solvency, interest cover and industry (Perez, 1998; Shen, 2002; Atanasova and Wilson, 2004). We expect that younger firms, as well as firms having a lower solvency or interest cover represent a higher risk for the bank and reduce the supply of bank debt. Comparable to the demand function, we also include four dummy variables in the supply function representing the industries. The service industry could be considered more risky due to less collateralizable value. Based on the signalling value of collateral, we expect that firms being able to offer more assets as collateral to the bank, are supplied with more bank debt (Ogawa and Suzuki, 2000; Shen, 2002; Atanasova and Wilson, 2004). Collateral minimizes the asymmetry of information between bank and firm  (Chan and Kanatas, 1985;  Berger et al. 2006). The positive signalling value of trade credit, suggested by Biais and Gollier (1997), implies that suppliers giving trade credit to a firm, signal the creditworthiness of the firm receiving trade credit. This could increase the supply of bank debt. We use two measures: the use of trade credit and a trade credit dummy with value ‘1' if the firm is offered more trade credit than the industry average. Moreover, we hypothesize that the bank will be more eager to offer bank debt if a firm belongs to a group structure (Ogawa and Suzuki, 2000). Gertner et al. (1994) state that affiliated firms are subject to internal monitoring and control. Moreover, firms belonging to a group can guarantee the repayment of a bank loan granted to another affiliate firm (Shin and Park, 1999; Keister, 2000). The group affiliation is measured by a shareholder dummy and a participation dummy. We also include a dummy for being a family firm or not.  We expect that banks are less eager to offer debt to family firms. This hypothesis is based on the reasoning that altruism leads to higher agency costs e.g. free riding by family members, management by incapable family members, managers exploiting the firm and acting out of self-interest (Chrisman et al., 2004).  Finally, we also take into account the interest rate uncertainty measured by the standard deviation of the interest rate (Calcagnini and Iacobucci, 1997).  We hypothesize that a higher volatility of interest rates makes banks less eager to offer debt. 
3.2  Estimation of a Disequilibrium Model

The simultaneous equation model described in (1), being a disequilibrium model with unknown sample separation, can be described as a ‘switching regression model with endogenous switching’.  The amount of debt obtained (perceived) is equal either to the amount of debt demanded or the amount of debt supplied.  The endogenous switching feature implies that firms that appear to be credit rationed in year t, can switch to the group of non credit rationed firms in another year of analysis (Ogawa and Suzuki, 2000).

This model can be estimated by means of a full information maximum likelihood model (FIML).  Contrary to other system estimations (e.g. 3SLS), FIML takes into account the existence of a possible disequilibrium in the market for which the model is estimated (Maddala, 1986).  This is an essential feature of the demand-supply model for bank debt: the disequilibrium phenomenon ‘credit rationing’ is studied as a market equilibrium.  The FIML estimators are consistent and asymptotically normally distributed (Hartley and Mallela, 1977; Eliason, 1993).

After estimating the demand and supply model for corporate (short term and long term) bank lending, we derive the probability that any observation, being firm i in period t, is credit rationed (Gersovitz, 1980; Maddala, 1986). Following Gersovitz (1980), Maddala (1986) and Atanasova and Wilson (2004), we take into consideration the probability, conditional on the observed transaction:


       P (Ldt < Lst( Lt), 

                                
                                   
    

    
 (2)
We classify an observation, firm i in period t, as belonging to the supply function and thus being credit rationed, if this probability is smaller than 0.5. 

Thus:



                    ∞


           P (Ldt < Lst( Lt) = ∫ g (Lt, Lst) d Lst / h (Lt)


   

    





      (3)
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where, according to Maddala (1986),  h(Lt), the unconditional density of Lt, is defined as



h (Lt) = (t h (Lt (Lt = Ldt) + (1-(t) h (Lt ( Lt = Lst)
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Lee (1983) shows that this classification rule, also used in our empirical study, is optimal in the sense that the total probability of misclassifications is minimized.  
3.3  Data

Detailed financial information of 320,000 Belgian companies is collected each year by the National Bank of Belgium. This information is available on the Bel-First DVD-rom of Bureau Van Dijk. From this database, we select the private small and medium-sized firms according to Belgian law
, not active in the agriculture, forestry or financial sector and having more than 10 employees. All firms in the population are limited companies (‘NV’) or limited liability companies (‘(E)BVBA’). The published accounts meet all the requirements set by the National Bank of Belgium. This criterion provides us with a population of 16,095 firms. 

From this population, we select a random sample of 1,000 firms.
 For the small and medium-sized firms in this sample, we gather detailed financial data for the period 1994-2001. After the removal of outliers, we obtain an unbalanced data set consisting of 6,068 published accounts, with 1998 used as reference year: all firms in our data set existed in 1998.  
A possible exit of failed firms and entry of new established firms in our sample, reduces a potential survivorship and selection bias. Moreover, as Maddala (1986) suggests, making use of these micro data avoids the aggregation bias problem. The aggregation bias problem is common in empirical studies on credit rationing that use macro-level data (e.g. Pazarbasioglu, 1997; Barajas and Steiner, 2002; Hurlin and Kierzenkowski, 2002; Ikhide, 2003).  
Table 1 reports the descriptive statistics of the sample. The average firm in our sample is 19 years in operation and has 8,625,000 euro (median: 1,806,000 euro) in total assets. It reports a solvency of 30.1% and a return on equity of 16.8%.  The average SME finances 25.6% of its assets with trade credit, 8.7% with internally generated funds, 17.3% with bank finance, consisting of 10.6% long term bank finance and 6.73% short term bank finance.
**** Insert table 1 ****

4. ANALYSIS
Starting values for the switching regression models are estimated, based on Ordinary Least Squares, which were considered superior to a vector of null values (Eliason, 1993). The Newton Raphson algorithm was used to converge to the maximum. The results of the estimation of the switching regression models with endogenous switching for long and short term bank debt are reported in table 2. 

**** Insert table 2 ****
4.1  Disequilibrium Model for Long and Short Term Bank Debt: Estimation Results
4.1.1 Demand Equations
First, we discuss the coefficient estimates of the demand equations for long and short term bank debt (table 2). The level of activity seems to have the expected positive effect on the demand for long and short term bank debt: firms characterized by a higher activity level have a higher demand for bank debt.  In both models, the variable ‘assets’ has a significant positive effect. This result is in line with the results of Atanasova and Wilson (2004).  In the model for long term bank debt, ‘asset rotation’ shows a significant negative sign suggesting that firms with a high asset rotation, need less long term debt in order to replace the fixed assets.

When considering the variables on growth, they only seem to affect the demand for short term bank debt. Contrary to what could be expected, growth opportunities seem to have a significant positive effect on the demand for short term bank debt.  However, as Myers (1977) and Titman and Wessels (1988) suggest, short term debt can remedy the underinvestment problem particularly present at firms experiencing growth opportunities.  As expected, SMEs having realized more growth also seem to have a higher demand for short term bank debt.  In order to finance growth, they incur a larger need for working capital.  When the internal financial resources are no longer sufficient, the firm has to descend along the pecking order, preferring low risk short term bank debt above long term bank debt.  

Looking at the internal funds available, the results suggest that a higher internal cash flow increases the desired demand for long term bank debt but decreases the demand for short term bank debt.  The significant positive sign of ‘cash flow’ in the analysis for long term bank debt indicates that long term bank debt and internal cash flow may be considered as complements: investing in fixed assets can rarely be financed with only internal resources due to the large sum of money involved. The significant negative sign of the variable ‘cash flow’ in Atanasova and Wilson (2004), is in line with the results of our analysis of short term bank debt.  Our results indicate that the internal cash flow is an important substitute for short term bank loans.  
Our results seem to support the expectation that trade credit and long term bank debt are complements. The information asymmetry between SME and financial institutions may urge the SME on using trade credit in order to signal their creditworthiness to financial institutions in order to receive more long term bank debt in the future (Biais and Gollier, 1997). Moreover Petersen and Rajan (1997) suggest that market imperfections e.g. transaction and information costs, can induce the complementary use of trade credit and bank debt.  However, as was found by Atanasova and Wilson (2004), our results reveal that trade credit and short term bank debt could be considered as substitutes. A higher use of net trade credit decreases the desire for short term bank debt.  SMEs seem to perceive trade credit as a cheap extension of payment, not knowing the high implicit price of trade credit.  Moreover, the payment of trade credit can be longer stretched since suppliers are more eager to keep supporting the SME in order to protect their own future sales (Wilner, 2000).

Further, we find that firms belonging to a group structure have a lower demand for long term bank debt but demand more short term bank debt.  Internal capital markets would particularly provide the SME with long term finance: it would be easier to obtain internal funds due to the limited information asymmetry and lower transaction costs between allied firms (Gertner et al., 1994). A possible explanation for a higher demand for short term finance by allied firms can be found in a diversion of acquired funds to weaker firms belonging to the same group but less able to obtain bank finance (e.g. Rajan et al., 2000; Scharfstein and Stein, 2000).

Contrary to our expectations, our results suggest that family firms have a higher demand for long term bank debt.  This suggests that these firms seem to avoid the loss of control due to external capital investment.  When external finance is needed to finance investments, family firms would rather rely on bank finance (e.g. Romano et. al., 2000).  No significant effect was found in the analysis of short term bank debt.  
4.1.2 Supply Equations


When we analyse the supply equations (table 2), there seems to be a strong resemblance between the estimation results for long and short term bank debt. In both models, the significant variables have the same sign. We would expect that a firm, characterized by a higher risk degree, would be offered less long and short term bank debt. At first glance, our results do not seem to confirm this. However, when dividing the variable ‘firmage’ into four age categories or dummy variables, the results indicate that the bank offers more long and short term bank debt to firms between 6 and 10 years old compared to firms younger than 3 years old (results not reported). These firms already have a proven track record.  Solvency has a significant negative sign in both analyses, likely caused by the measurement of the variable after the loan was granted.  When looking at the industry, the results of the analysis for long term bank debt suggest that banks consider the retail industry as being more risky compared to the production industry.  The analysis for short term bank debt suggests that banks consider the building and service industry as being less risky than the production industry. The division into four industries defines each industry in a very broad sense, making it hard to give a well-founded interpretation of the results.  The risk measure ‘interestcover’ does not appear to be significant in either analysis.  

Another very important element in the analysis is the amount of collateral available within a firm, which may mitigate the risk for the bank. Analogous to the results of Atanasova and Wilson (2004) and Ogawa and Suzuki (2000), the amount of assets available to offer as collateral, is positively related to the amount of long and short term bank debt supplied.  In case of default, the bank can sell the collateral obtained and recover (part of) the loan.  Collateral is a powerful instrument that allows financial institutions to offer credit at more favorable terms to SMEs who might otherwise, due to their information asymmetry, be credit rationed (Berger and Udell, 1998).  Collateral seems to minimize the information asymmetry between SME and financial institution (Chan and Kanatas, 1985). It appears to have a signaling value for the bank when considering the creditworthiness of the firm (Bester, 1987).  The applicant can signal the real value of a project by offering collateral and showing his willingness to put his assets on the line. Moreover, pledging collateral would solve the ‘moral hazard’ problem by reducing the motives to switch to a higher risk project or do less effort to realize the proposed project (Boot et al., 1991). 

Contrary to our expectations, the significant negative signs of ‘trade credit’ and the ‘trade credit dummy’ suggest that the use of more trade credit, as well as using more trade credit than the average use by firms active in the same industry, decreases the supply of long and short term bank debt. The use of expensive trade credit seems to signal the unability of the SME to receive cheaper bank debt (Petersen and Rajan, 1997).  Moreover, the use of trade credit increases the leverage degree of the firm and consequently the risk of supplying additional bank debt.
The ownership structure appears to have a significant effect, but only on the supply of short term bank debt.  Having a participation in another firm increases the supply of short term bank debt.
  In case of non repayment, the bank can rely on the allied firm(s) given that every groupmember has an interest in the preservation of the good reputation of the entire group. This might reduce the risk for the bank.

4.2 Proportion of Credit Rationed SMEs

After estimating the simultaneous equation models consisting of the demand and supply functions for short and long term bank debt (table 2), the conditional probabilities P(Ldt < Lst( Lt) can be obtained for each firm i in each year t.  Table 3 presents the results on the proportion of credit rationed Belgian SMEs for each year t during the period 1994-2001. Over the entire period, the results of our study suggest that 30.6% of the Belgian SMEs are credit rationed for long term bank debt, while only 7.8% are credit rationed for short term bank debt.  A survey conducted by De Bodt et al. (2005), investigating the experience of credit rationing at Belgian firms, confirms the economical significance of credit rationing.  However, De Bodt et al. (2005) do not make any distinction between short and long term bank debt rationing.  Moreover, they only measure the perception of the entrepreneur, which tends to bias the results. 

**** Insert Table 3 ****

Table 4 provides us with additional information on how often each Belgian SME copes with credit rationing during the period 1994-2001. This gives us an indication of the practical relevance of the phenomenon ‘credit rationing’. Despite the fact that, over the entire period, 30.6% of the SMEs are credit rationed for long term bank debt, 47% of the SMEs never cope with credit rationing during the period 1994-2001.  On the other hand, 39.3% of the SMEs were during two or more years confronted with credit rationing for long term bank debt.  Even more than one out of six SMEs was credit rationed during more than half of the period studied.
**** Insert Table 4 ****

For short term bank debt, credit rationing seems to be a minor problem: 81.3% of the SMEs never experienced short term credit rationing during the period 1994-2001 while 7.7% of the SMEs only suffered one out of eight years with credit rationing.  Merely 2.5% of the SMEs were during more than half of the period studied, confronted with credit rationing. The minor importance of credit rationing for short term bank debt supports our hypothesis that SMEs have easier access to short term rather than long term bank debt and thus agrees to the debt maturity literature, set out in section 2.2. A longer term of the loan provides SMEs the opportunity to switch from low to high risk projects (‘moral hazard’). As loan duration falls, the reputation effect seems to become much more important and the risk of moral hazard behaviour is reduced (Berger and Udell, 1998).  Moreover, long term loans require a long term judgement of the creditor on the creditworthiness of the debtor. The chance of occurrence of an adverse event becomes larger, as the time period of the loan is enlarged (Mann, 1997). By means of a succession of bank debt contracts of short term, the bank can force the SME to negotiate on a regular basis in order to receive a new short term loan and thus minimize the ‘adverse selection’ problem (Pettit and Singer, 1985; Hutchinson, 1995). 

4.3 Robustness Checks

In order to check the robustness of our estimated switching regression models (and the resulting proportion of credit rationed firms), several alternative disequilibrium models were tested.  First, the model presented in table 2 was re-estimated, taking into account possible spillover effects between the market for long term and short term bank debt.  We include the amount of short term bank debt received as an independent variable in the disequilibrium model for long term bank debt while including the amount of long term bank debt received as an independent variable in the disequilibrium model for short term bank debt.  The results of these disequilibrium models are reported in table 5.  In the supply equations, the additional independent variable ‘short term bank debt’ (‘long term bank debt’) in the disequilibrium model for long (short) term bank debt shows the expected significant negative sign.  Banks are less eager to supply additional (short or long term) loans if the leverage degree, consisting of long and short term debt, increases.   Concerning the demand equations, only the disequilibrium model for short term bank debt shows a significant negative sign for the additional ‘long term bank debt’ variable.  SMEs who were able to obtain more long term bank debt, desire less short term bank debt.  Long term bank debt is associated with a lower refinancing and liquidity risk (Diamond, 1991).  However, many small firms can not obtain debt of a longer maturity due to the existence of information asymmetry, as was discussed in Section 2.2.  Our results also suggest that firms that were not able to obtain enough long term bank debt, desire more short term bank debt, pointing to a spillover effect between both debt markets. However, incorporating the possible spillover effects, has no significant impact on the independent variables, compared to the model in table 2: signs as well as significance levels are comparable.


**** Insert Table 5 ****


We also re-estimated the model from table 2, using other proxies for several variables: in the supply function the interestcover was replaced by ‘cash flow/assets’, the shareholder dummy and participation dummy were replaced by one ‘group dummy’.  In addition, since table 1 reveals that many SMEs do not resort to short term bank debt, we re-estimated the switching regression model for short term bank debt without the observations with value ‘0’ for the dependent variable. In either model, no significant changes with respect to significance, signs of the parameters or percentage of credit rationed SMEs were found (results not reported).

4.4 Comparison of Profiles of Credit Rationed and Non Credit Rationed Firms

In this section, the profiles of the median SME coping with credit rationing for long term and short term bank debt are compared. Table 6 shows the descriptive statistics for two groups in our sample: the group of credit rationed firms and the group of non credit rationed firms. 
**** Insert Table 6 ****

Starting with long term bank debt rationing, table 6 reveals that the median credit rationed firm for long term bank debt, finances its assets with significantly less bank debt than the non credit rationed firms (5% versus 18.05%).  This median credit rationed SME uses less short and long term bank debt.  Surprisingly however, there is no significant difference in size between both groups of firms: the median asset size for both groups is situated around 1,840,000 euro.  This finding is in line with the study of de Bodt et al. (2005).  The median credit rationed SME turns to alternative financing sources: trade credit and internal cash flow.  There is a significant difference in median between the group of credit rationed and non credit rationed SMEs in our sample (respectively 28.8% versus 20.4% for trade credit and 10.02% versus 8.3% for cash flow).  The median credit rationed SME can be characterized as a firm with a remarkable (fast) growth.  Non rationed firms seem to grow less and especially less fast.  Small fast growing Belgian firms consider the access to financial resources as one of the most important obstacles for continuing growth (Grant Thornton Survey, 2002).  Moreover, this finding is consistent with Carpenter and Petersen (2002) stating that fast growing firms are the firms most subject to financing constraints.  Myers (1977) indicates that firms have to take risks in order to grow and to take advantage of its growth opportunities. The probability of moral hazard behaviour is more prevalent at firms experiencing strong growth.  If a bank grants long term bank loans to a firm, the advantages and proceeds of risk taking and growth of the firm will go to the owners of the firm.  The bank will only receive the principal and interest amount.  If the experienced growth can not be realized and the loan cannot be repayed, the bank suffers the complete loss of non repayment of the loan. 
When we scrutinize the growth evolution of SMEs after credit rationing has occurred, we notice a significant delay in growth at those SMEs having coped with credit rationing. The first year after credit rationing has occurred, the median credit rationed SME grows 3.3% less than the year before the occurrence of credit rationing.  Extending the time span and looking at the effect on growth three years after credit rationing has occurred, this effect seems to persist: the median credit rationed SME grows 1.5% less compared to the growth calculated over the three years before credit rationing occurred.  Summarizing, the fast growth occurring before credit rationing arises, seems to be curbed by the financing constraints imposed by banks.  The group of SMEs in our sample, not being credit rationed, does not experience a delay in growth.  On the contrary, their growth figures show an upward trend throughout the years.

Fast growing SMEs coping with credit rationing for long term bank debt, could be forced to rely on short term bank debt.  However, table 6 indicates that the median credit rationed firm does not use any short term bank debt even though table 7 indicates that most of these long term bank debt rationed SMEs do not cope with credit rationing for short term bank debt.  Only 7.45% of the SMEs are credit rationed for long ánd short term bank debt. This finding may be caused by discouragement to apply for short term bank debt after contending with credit rationing for long term bank debt (Kon and Storey, 2003).
**** Insert Table 7  ****

In the remainder of this section, the profile of the median SME coping with credit rationing for short term bank debt is discussed (table 6). The median credit rationed SME for short term bank debt finances its assets with less bank debt (0.41%) compared to the group of non rationed SMEs (14.45%).  Once more, we find that the median credit rationed firm is not significantly smaller in size than the median non rationed firm.

The profile of the median credit rationed firm for short term bank debt can be characterized as a less profitable firm creating little added value and internal cash flow, realizing a limited growth and having less tangible assets to offer as collateral. However, when considering granting short term bank debt, the bank attaches great importance to the profitability and cash flow of the firm indicating whether the loan granted can be repayed. Consequently, the risk degree of granting credit to these SMEs might be too high, causing credit rationing.  This supports the finding of Bougheas et al. (2006) that the perceived riskiness of a firm influences the access to short term debt finance.  Moreover, table 7 indicates that most SMEs coping with credit rationing for short term bank debt, also experience credit rationing for long term bank debt: merely 0.33% of the SMEs in our sample ónly experience credit rationing for short term bank debt.
Other short term financing sources e.g. trade credit or internal cash flow, do not seem to be a substitute.  The median use of trade credit and cash flows by credit rationed SMEs is even lower than the median use by the group of non rationed SMEs (respectively 17.33% versus 23.04% for trade credit and 7.97% versus 9.01% for cash  flow) indicating that these SMEs experience diffficulties in relying on their suppliers as a substitute short term financing source.

5. CONCLUSION AND SUGGESTIONS FOR FURTHER RESEARCH
Using a large unbalanced panel data set for the period 1994-2001 consisting of 1,000 Belgian SMEs and 6,068 published accounts, we estimate disequilibrium models of demand and supply for long and short term corporate bank loans. No previous study was found estimating the existence of credit rationing in a bank-based economic system. Contrary to most previous studies that use an exogenous classification between rationed and non rationed firms (e.g. Moyen, 2004; Cunningham, 2004; Alti, 2003; Fazzari et al., 2000), we endogenously classify firms as credit rationed or not (Atanasova and Wilson, 2004).  In our study, we avoid the use of an ex ante splitting criterion (e.g. firm size, use of trade credit, firmage, relationship strength) which can only be a rude proxy for distinguishing between credit rationed and non credit rationed firms.  Moreover, by making no ex ante separation in two groups, we allow firms to switch between the group of credit rationed and non credit rationed firms from one year to another.

Although several theoretical arguments have been discussed for differences in access to long and short term bank loans for SMEs, to the best of our knowledge, no empirical study investigating credit rationing made the distinction.  However, our results suggest that the percentage of credit rationed firms is related to debt maturity. Credit rationing for long term bank debt seems to be posing more of a problem to Belgian SMEs: during the period 1994-2001, 30.6% of the SMEs experience credit rationing for long term bank debt while only 7.8% of the SMEs cope with credit rationing for short term bank debt. 
Based on the estimated disequilibrium models, we investigate the characteristics of rationed SMEs for long and short term bank debt.  The profiles of the rationed SMEs for long term bank debt on the one hand and short term bank debt on the other hand, are poles apart.  For long term bank debt, we could describe the rationed SME in general as a high and fast growth SME.  Banks appear to be put off by the risk degree or uncertainty involved with fast growth.  These SMEs could rely on short term bank debt but the results of our study indicate that they often do not, possibly due to discouragement to apply for short term bank debt. The probability of acquiring the (short term) loan may be considered small compared to the time and effort necessary for the loan application.  

For short term bank debt, the rationed SME appears to be a less innovative firm, creating little added value and cash flow, is less profitable, experiences difficulties in relying on suppliers as substitute financiers and has little assets to offer as collateral.  These firms should try to ameliorate their financial statements and improve their business strategy, look for new opportunities in the market.  In this case, as De Meza and Webb (1987, 1999, 2000) argue, credit rationing has a positive effect on the economy: it can eliminate investment projects of overoptimistic, financially weak firms. The management team of the firm has a significant impact on being credit rationed for short term bank debt or not. These firms should not blaim the banks for not providing the necessary finance but try to internally improve their business, products, profitability, generation of cash... 

Due to data limitations, we could not include any qualitative elements in our analysis.  The length of the relationship with the bank, the number of banks an SME works with, the frequency of contact between SME and bank, the number of bank products a firm buys and corporate governance issues might have an influence on the supply of bank debt, being part of the disequilibrium model estimated. Including these elements in the analysis may further extend our results.

Even though the results of our study indicate that one out of three Belgian SMEs does cope with credit rationing (for long term bank debt), what matters are the real effects of credit rationing on the investment behaviour of SMEs.  A first indication was provided in this study: a delay in growth is observed during the period after the incidence of credit rationing.  However, the novel approach of identifying bank debt rationed and non bank debt rationed firms, as provided in this study, will be useful for comparing the real investment behavior of both groups. 
In our study, also a possible problem of discouraged borrowers was indicated. Credit rationing as well as discouragement could lead to underinvestment and delay in growth of the economy as a whole.  Nowadays, Belgian SMEs often complain about the non transparency of conditions to borrow, stipulations suggested by banks and the sluggishness of the decision process.  This could lead to ‘discouraged borrowers’ (Kon and Storey, 2003).  Discouragement to apply for bank debt could even be more important than the existence of credit rationing (Levenson and Willard, 2000).  However, further research is required in order to scrutinize this point.
	APPENDIX A 
Definitions of Variables of Demand-Supply Disequilibrium Models 

	Variable
	Definition

	
	

	Short term bank debt
	Short term bank debt received/total assets in year t-1

	Long term bank debt
	Long term bank debt received/total assets in year t-1

	
	

	Level of activity
	

	       Assets
	Total assets in year t/total assets in  year t-1

	       Asset rotation
	Value of production (added value) / (tangible fixed assets + intangible assets + preliminary flotation)

	Growth
	

	       Intangibles dummy
	= 1 if investment in intangible assets in year t  > 0

	       LT growth
	(total assets in year t – total assets in year t-3) / total assets in year t-3

	Internal financial resources
	

	       Cash flow
	Cash flow / total assets in year t –1

	Substitute finance
	

	        Net trade credit
	Trade credit (short term) – accounts receivable (short term)/ total assets in year t-1

	        Group dummy
	=1 if the SME has one or more shareholders or/and participations

	Organisation
	

	        Family firm
	Based on ex ante criteria;

= 1 if : 

· the name of one or more of the directors of the firm is incorporated in the firm name;

· or  the firm has more than one director and at least two of them        have the same last name;

· or one of the directors resides at the same address as the address of the firm;

· or at least two of the directors of the firm do not have the same last name but do reside at the same private address 

Previous studies in the Belgian context have indicated that this ex ante definition corresponds for more than 95% of the cases with a more accepted ex post criterion: 

- > 50% of ownership = family and management = family and CEO perceives the firm as a family firm, or;


- > 50% of ownership = family while management = not family, but CEO perceives the firm as family firm, or;


- > 50% of ownership is not family while management = family, but CEO perceives the firm as family firm and >50% of ownership = venture capital company.

	Risk degree
	

	         Firmage 
	Ln (1+ age of the firm in years)

	         Solvency
	Equity/total assets in year t

	         Interestcover
	Operating income before taxes/ financial costs of debt in year t

	Collateral
	

	          Assets 
	Total assets in year t/total assets in year t-1

	Trade credit
	

	         Trade credit
	Trade credit (short term)/total assets in year t-1

	         Trade credit dummy
	=1 if the SME has a higher ratio ‘trade credit/total assets’ than the industry average ratio ‘trade credit/total asset’ for SMEs.

	Intragroup finance
	

	        Shareholder dummy
	=1 if the SME has one or more shareholders

	        Participation dummy
	=1 if the SME has one or more participations

	Interest rate uncertainty
	

	        Std. dev. interest rate
	= for long term bank debt: standard deviation of the interest rate on a long term Belgian government bond (10 years) in year t

= for short term bank debt: standard deviation of the short term interest rate LIBOR in year t

	Control variables
	

	       Year dummies 
	= 1 if the observation belongs to year t with t= 1994… 2001

	       Industry dummies
	

	         Production industry
	=1 if the SME is an industrial firm (NACE code 15-41)

	         Building & construction
	=1 if the SME  is a building/construction firm (NACE code 45)

	         Retail
	=1 if the SME is a retail firm (NACE code 50-52)

	         Services
	=1 if the SME is a service firm (NACE code 55-93)
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	TABLE 1
Descriptive Statistics 

	Variable
	Mean
	Median
	Std. dev.
	Min.
	Max.

	Firmage (in years )
	19 
	16 
	13.46
	3
	91

	Total assets (000)
	8,625
	1,806
	46,624
	50
	902,587

	
	
	
	
	
	

	Value added/assets
	0.6330
	0.5313
	0.4843
	-0.68
	6.85

	Cash flow/assets 
	0.0987
	0.0867
	0.1061
	-0.83
	1.15

	Trade credit/assets 
	0.2561
	0.2297
	0.1727
	0
	1.00

	Long term growth
	0.6630
	0.1725
	9.7891
	-0.96
	723.66

	Solvency
	0.3010
	0.2685
	0.2275
	-0.99
	0.97

	Return On Equity
	0.1680
	0.1238
	0.3784
	-4.64
	7.82

	Interestcover
	4.7422
	-0.74
	47.1624
	-98
	979

	Fixed assets/assets
	0.2668
	0.2210
	0.2102
	0
	0.98

	
	
	
	
	
	

	Bank debt/assets
	0.1733
	0.1312
	0.1733
	0
	1.21

	Short term bank debt/assets
	0.0673
	0.0075
	0.1151
	0
	1.21

	Long term bank debt/assets
	0.1060
	0.0483
	0.1380
	0
	0.94

	
	
	
	
	
	

	N of obs. = 6,068 
	
	
	
	
	


	TABLE 2
 Estimation of the ‘Demand-Supply Disequilibrium’ Models for Long and Short Term Bank Debt 

	Variable
	(a) Long term bank debt
	(b) Short term bank debt

	DEMAND EQUATION
	Coeff.
	Std. dev.
	Coeff.
	Std. dev.

	Assets
	0.1792**
	0.012
	0.0873**
	0.0072

	Assets rotation
	-0.0004**
	0.00003
	-0.00003
	0.00003

	Intangibles dummy
	-0.0113
	0.008
	0.0275**
	0.0052

	LT growth
	0.0001
	0.0002
	0.00134*
	0.0005

	Cash flow
	0.2911**
	0.024
	-0.1596**
	0.0137

	Net trade credit
	0.1126**
	0.012
	-0.0732**
	0.0070

	Group dummy
	-0.0345**
	0.007
	0.0174**
	0.0039

	Family firm
	0.0189**
	0.007
	0.0061
	0.0039

	Year dummy d
	
	
	
	

	    1995
	-0.0098
	0.0106
	0.0079
	0.0067

	    1996
	-0.0131
	0.0104
	0.0011
	0.0065

	    1997
	-0.0126
	0.0105
	-0.0043
	0.0066

	    1998
	0.0077
	0.0107
	-0.0013
	0.0067

	    1999
	-0.0045
	0.0105
	-0.0020
	0.0067

	    2000
	0.0007
	0.0107
	-0.0131*
	0.0066

	    2001
	0.0109
	0.0106
	0.0018
	0.0067

	Industry b
	
	
	
	

	     Building
	-0.0372**
	0.009
	-0.0080
	0.0055

	     Retail
	-0.0153a
	0.008
	0.0224**
	0.0051

	     Services
	0.030**
	0.009
	-0.0173**
	0.0049

	Constant
	-6.3829**
	2.2690
	-6.2384**
	1.4277

	
	
	
	
	

	SUPPLY EQUATION
	
	
	
	

	Firmage
	-0.0290 **
	0.006
	-0.0197*
	0.0098

	Industry b
	
	
	
	

	       Building
	0.0123
	0.012
	0.0348a
	0.0182

	       Retail
	-0.0418**
	0.010
	-0.0246
	0.0167

	       Services
	-0.0019
	0.013
	0.0981**
	0.0330

	Solvency
	-0.8385**
	0.026
	-0.9918**
	0.0355

	Interestcover
	-0.0001
	0.0001
	-0.00003
	0.00006

	Assets
	0.7645**
	0.029
	0.8699**
	0.0475

	Trade credit
	-0.1940**
	0.015
	-0.1330**
	0.0226

	Trade credit dummy
	-0.2092**
	0.011
	-0.2259**
	0.0163

	Shareholder dummy
	-0.0014
	0.009
	-0.0268a
	0.0146

	Participation dummy
	0.0057
	0.009
	0.0413**
	0.0151

	Std. dev. interest rate c
	0.0290
	0.018
	0.0180
	0.0196

	Family firm
	0.0110
	0.010
	-0.0070
	0.0160

	Constant
	11.150*
	5.258
	2.9413
	6.5233

	Covariance matrix
	
	
	
	

	Std. dev. Supply
	0.1270**
	0.1111**

	Std. dev. Demand
	0.1651**
	0.1197**

	Start Log likelihood
	917.29
	2,476.4

	Final Log likelihood
	3,221.31
	4,210.82


NOTES: Std. dev. calculated based on the second deviation  (Newton). An asterisk *(**) denotes significance at 5% (1%) level. a Significance at 10% level. b manufacturing industry as comparison category. c ‘Std. dev. interest rate’ is the standard deviation of the short term interest rate for the analysis of short term bank debt and the standard deviation for the long term interest rate for the analysis of long term bank debt (see Appendix A). d Year dummies with 1994 as comparison category.
	TABLE 3

Proportion Credit Rationed Belgian SMEs (1994-2001)

	Year


	Credit rationing for long term bank debt
	Credit rationing for short term bank debt

	2001
	30.5%
	8.0%

	2000
	30.6%
	7.6%

	1999
	28.9%
	7.2%

	1998
	31.7%
	8.5%

	1997
	30.8%
	8.0%

	1996
	30.5%
	8.2%

	1995
	29.0%
	7.4%

	1994
	32.7%
	7.8%

	
	
	

	1994-2001
	30.6%
	7.8%


	TABLE 4
Frequency of Credit Rationing for Each SME During the Period 1994-2001

	Number of years coping with credit rationing
	Credit rationing for long term bank debt
	Credit rationing for short term bank debt

	
	
	

	0 year
	47.0%
	81.3%

	1 year
	13.7%
	7.7%

	2 years
	9.3%
	4.1%

	3 years
	7.0%
	2.7%

	4 years
	6.7%
	1.7%

	5 years
	4.2%
	0.5%

	6 years
	4.2%
	0.6%

	7 years
	3.8%
	0.6%

	8 years
	4.1%
	0.8%


	TABLE 5
Robustness Check

	Variable
	(a) Long term bank debt
	(b) Short term bank debt

	DEMAND EQUATION
	Coeff.
	Std. dev.
	Coeff.
	Std. dev.

	Assets
	0.1987**
	0.0144
	0.0941**
	0.0078

	Assets rotation
	-0.0003**
	0.00004
	-0.00004
	0.00003

	Intangibles dummy
	-0.0110
	0.0089
	0.0281**
	0.0054

	LT growth
	0.0001
	0.0002
	0.00002
	0.0002

	Cash flow
	0.3000**
	0.027
	-0.1493**
	0.0141

	Net trade credit
	0.1104**
	0.013
	-0.0712**
	0.0073

	Group dummy
	-0.0350**
	0.007
	0.0146**
	0.0042

	Family firm
	0.0295**
	0.007
	0.0101*
	0.0043

	Year dummy d
	
	
	
	

	    1995
	-0.0077
	0.0118
	0.0070
	0.0070

	    1996
	-0.0149
	0.0115
	0.0002
	0.0068

	    1997
	-0.0117
	0.0117
	-0.0040
	0.0069

	    1998
	0.0104
	0.0121
	-0.0017
	0.0070

	    1999
	-0.0052
	0.0117
	-0.0034
	0.0069

	    2000
	-0.0007
	0.0119
	-0.0140*
	0.0069

	    2001
	0.0131
	0.0120
	0.0005
	0.0070

	Industry b
	
	
	
	

	     Building
	-0.0452**
	0.0105
	-0.0081
	0.0059

	     Retail
	-0.0098
	0.0101
	0.0257**
	0.0056

	     Services
	0.0174a
	0.0100
	-0.0174**
	0.0053

	Short term (long term) bank debt
	-0.0222
	0.0256
	-0.0255*
	0.0108

	Constant
	-8.7515**
	2.4332
	-6.5322**
	1.4748

	
	
	
	
	

	SUPPLY EQUATION
	
	
	
	

	Firmage
	-0.0302 **
	0.0051
	-0.0100
	0.0092

	Industry b
	
	
	
	

	       Building
	0.0155
	0.0107
	0.0203
	0.0168

	       Retail
	-0.0394**
	0.0090
	-0.0434**
	0.0158

	       Services
	0.0132
	0.0118
	0.0719*
	0.0289

	Solvency
	-0.8076**
	0.0222
	-0.9501**
	0.0363

	Interestcover
	-0.0001
	0.0001
	-0.00006
	0.00006

	Assets
	0.7373**
	0.0258
	0.8143**
	0.0476

	Trade credit
	-0.1987**
	0.0154
	-0.0576a
	0.0322

	Trade credit dummy
	-0.1780**
	0.0090
	-0.2354**
	0.0168

	Shareholder dummy
	0.0008
	0.0076
	-0.0103
	0.0133

	Participation dummy
	0.0082
	0.0077
	0.0597**
	0.0157

	Std. dev. Interest rate c
	0.0256a
	0.0153
	0.0137
	0.0177

	Family firm
	0.0021
	0.0089
	-0.0306a
	0.0166

	Short term (long term) bank debt
	-0.4404**
	0.0252
	-0.2972**
	0.0434

	Constant
	11.0813*
	4.769
	8.3800
	6.2830

	Covariance matrix
	
	
	
	

	Std. dev. Supply
	0.1216**
	0.1179**

	Std. dev. Demand
	0.1727**
	0.1218**

	Start Log likelihood
	856.13
	2,4729.00

	Final Log likelihood
	3,291.25
	4,232.52


NOTES: Std. dev. calculated based on the second deviation  (Newton). An asterisk *(**) denotes significance at 5% (1%) level. a Significance at 10% level. b manufacturing industry as comparison category. c ‘Std. dev. interest rate’ is the standard deviation of the short term interest rate for the analysis of short term bank debt and the standard deviation for the long term interest rate for the analysis of long term bank debt (see Appendix A). d Year dummies with 1994 as comparison category.
	TABLE 6
Comparison of Profile of Credit Rationed versus Non Credit Rationed SMEs

	
	Credit rationed
	Non credit rationed
	

	
	Median
	Median
	z-value a

	Long term bank debt
	
	
	

	Total bank debt/total assets
	5%
	18.05%
	24.587 (0.0000)

	    Long term bank debt
	2.86%
	6.25%
	11.219 (0.0000)

	    Short term bank debt
	0%
	2.73%
	23.668 (0.0000)

	
	
	
	

	Trade credit/ total assets
	28.8%
	20.4%
	-11.012 (0.0000)

	Cash flow/ total assets
	10.02%
	8.3%
	-11.596 (0.0000)

	Tangible fixed assets/total assets
	21.03%
	22.59%
	3.206 (0.0013)

	Value added/ total assets
	0.52
	0.54
	1.661 (0.0966)

	Total assets
	1,842,000 euro
	1,833,000 euro
	-1.089 (0.2763)

	Firmage
	19 year
	15 year
	-9.928 (0.0000)

	
	
	
	

	Growth of assets (on 1 year)
	7.86%
	3.48%
	-10.712 (0.0000)

	Growth in euro (on 1 year)
	115,500 euro
	43,000 euro
	-9.930 (0.0000)

	Long term growth (on 3 years)
	18.81%
	17%
	-3.333 (0.0009)

	
	
	
	

	Equity
	717,000 euro
	407,000 euro
	-21.425 (0.0000)

	Solvency
	45%
	22.25%
	-38.172 (0.0000)

	Return on Equity
	11.47%
	12.82%
	2.939 (0.0033)

	Interestcover
	-1.44
	-0.57
	8.153 (0.0000)

	
	
	
	

	Short term bank debt
	
	
	

	Total bank debt/total assets
	0.41%
	14.45%
	21.363 (0.0000)

	    Long term bank debt
	0%
	5.93%
	19.920 (0.0000)

	    Short term bank debt
	0%
	1.13%
	12.245 (0.0000)

	
	
	
	

	Trade credit/ total assets
	17.33%
	23.04%
	7.374 (0.0000)

	Cash flow/ total assets
	7.97%
	9.01%
	2.446 (0.0144))

	Tangible fixed assets/ total assets
	14.76%
	22.76%
	8.799 (0.0000)

	Value added/ total assets
	0.45
	0.54
	4.375 (0.0000)

	Total assets
	1,899,000 euro
	1,833,000 euro
	-1.343 (0.1792)

	Firmage
	21 year
	16 year
	-7.775 (0.0000)

	
	
	
	

	Growth of assets (on 1 year)
	3.86%
	5.36%
	1.841 (0.0657)

	Growth in euro (on 1 year)
	57,000 euro
	66,000 euro
	0.160 (0.8727)

	Long term growth (on 3 years)
	9.22%
	18.95%
	5.413 (0.0000)

	
	
	
	

	Equity
	1,229,000 euro
	475,000 euro
	-16.040 (0.0000)

	Solvency
	69.37%
	26.11%
	-29.190 (0.0000)

	Return on Equity
	8.59%
	12.75%
	7.282 (0.0000)

	Interestcover
	-0.75
	-0.77
	1.002 (0.3161)

	
	
	
	


NOTE: a Wilcoxon Mann-Whitney test indicating whether the difference in median between credit 
rationed and non-credit rationed SMEs is significant (p-value reported between brackets).  

	TABLE 7
Simultaneous Credit Rationing for Long and Short Term Bank Debt?

	Credit rationing
	Number of observations
	Percentage

	
	
	

	No credit rationing
	4,191
	69.06%

	Only credit rationing for short term bank debt
	20
	0.33%

	Only credit rationing for long term bank debt
	1,403
	23.13%

	Credit rationing for long ánd short term bank debt
	454
	7.45%

	
	
	

	Total
	6,068
	100%
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� Note that in this model, no absolute values are used.  These absolute values are expressed as ratios: they are divided by the total number of assets of the previous year t-1. Using ratios avoids the possible problem of heteroskedasticity in the sample.


� The definition used for ‘Small and medium-sized firms’ is set forward by Belgian law (Royal decree dd 17th February 2000): firms which do not exceed more than one of the following criteria: 	


- maximum of 50 employees;


-  maximum annual sales of 6,250,000 euro;


- maximum total of assets per year of 3,125,000 euro;


and do not have more than 100 employees.


� A confidence interval of respectively 95% and 98% would require panel data of a sample of 375 firms and 2,792 firms.  In order to balance reliability on the one hand and feasibility on the other hand, we decided to opt for the middle course and select panel data of a sample of 1,000 firms, representing a confidence interval of more than 96%.  


� If the firm is a subsidiary (shareholder dummy = ‘1’), this would lower the supply of short term bank debt, at a 10% significance level. However, the results from the robustness checks, described in Section 4.3. show an insignificant sign for the variable ‘shareholder dummy’ (results not reported).
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