 SUPPLY AND DEMAND IN THE EUROPEAN CREDIT MARKET 

DURING THE RECENT CRISIS

Giovanni Verga

Full Professor of Monetary Economics, University of Parma

giovanni.verga@unipr.it

Maria-Gaia Soana

Ph.d Candidate in Banking and Finance, University of Rome Tor Vergata

gaiasoana@gmail.com

Abstract
The last financial crisis have been followed in Europe by a significant decrease in the credit flows to non-financial enterprises. In this paper both the demand and the supply for loans are investigated. In particular, also information coming from surveys and firms’ balance sheets are taken into account. Our econometric analysis suggests that the ECB’s policy actually favoured the credit market. Even if the bank credit standards are tighter than usual, the present low credit growth is more the consequence of a weak demand for loans than of a reduced supply from the banking system. A cross section analysis of over 13000 Italian firm balance sheet is consistent with this hypothesis. 
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1. INTRODUCTION
The last financial crisis has signed in Eurozone a period of decreasing growth in loans to non-financial enterprises; such growth during 2009 became even negative, and still now remains low. At the same time the ECB changed its policy from its traditional one (based of keeping the interbank monetary interest rates near the Repo by maintaining bank liquidity stable and near zero) to the so-called non-standard policy [6]. This new policy, started after the Lehman Brothers default, consists in increasing the bank system liquidity in order to maintain interbank interest rates particularly low, and often under the official rate. However, despite the massive liquidity injections and the Repo decrease to its historical minimum of 1%, the loan growth diminished in a way never seen before. For this reason, the banking system was often blamed for tightening its credit conditions too much, both by increasing interest rate spreads and imposing lower quantitative limits (rationing increase): this is supposed to have generate a sort of credit crunch, where a high demand for loans is no longer satisfied by the system.

Many papers have already investigated this phenomenon empirically ([2], [3], [6], [7], [9], [15], [17], [19]), usually concluding that no real credit crunch happened. Even if lending conditions became tighter, the loan decrease was mainly due to demand factors (only [19] partially disagrees). 

The aim of this paper is to further investigate the reasons of the loan growth decrease during the last years, and, in particular, to measure both the relevance of the ECB's policy, and the impact of increased rationing phenomena with a good approximation. Regarding the latter point, it must be stressed that since 2003 new survey information about many aspects of the credit market (quarterly Bank Lending Surveys (BLS)) are available. Such information and their properties have already been analysed in two significant papers ([3] and [9]). We use the same data (like in our [17] preliminary study) as an important source of information about both the change in credit demands and the change in rationing: those variables enter in fact some of our regressions along with the usual quantitative economic series. The difference between our paper, limited to the non-financial firm sector, and the other ones is that we constructed a whole model representing the chain of all the relations between monetary policy and credit growth. By means of a complete set of equations we are able to give an answer to some important questions still debated both economically and politically: was the monetary policy effective during the last two years? Is the low credit growth the effect of a credit crunch? Is it instead the demand for loans more relevant for the last years credit path? Our macro results are also corroborated by a cross-section analysis of over 13.000 Italian balance sheets.

It is important to stress that, differently from [3] and [9], the two series derived the RCB’ surveys enters our model just as important information on variables otherwise unknown, but do not constitute the core of the analysis. 
Our model also differs from [2] since we use a structural set of equations instead of a VAR system; on the other hand, our analysis follows a partial equilibrium approach, being limited to the monetary and credit market. If this may be a drawback of our analysis, we cannot forget that we have been able to answer in an analytic and quantitative way to many important questions.
The structure of the paper is as follows. In section 2 our economic model and the data employed are described. Section 3 contains our empirical estimations. The interbank market interest rates are analysed in section 3.1, while the loan interest rates and the rationing phenomena are described in 3.2 and 3.3. Section 3.4 examines the demand for credit and in 3.5 there are the answers to some important questions obtained from some simulations based on our model. A cross-section analysis of a large group of Italian firms (described in Section 3.6) seems to confirm our previous finding.  The final Section discusses the conclusions of the paper.
The main results of our paper are two. First, ECB can influence the loans supply strongly, both through interest rates and non price elements related to the level of rationing change. Without its expansionary policy the credit growth would have been much lower. The second important result is that the recent increase in credit rationing had had a negative impact on credit growth, but the main cause for such a low expansion in bank lending is the low demand for new loans. In the future, when economic prospects will be better, also loan growth will increase. 

2. THEORETHICAL ASSUMPTIONS

2.1 The macro model: its main characteristics
In evaluating the ability of ECB’ monetary policy in avoiding a credit crunch, and how banks are responsible for  the diminishing growth in loan to enterprises after 2008, a complete model starting from the ECB’s policy variables and including both the demand and supply of credit is required. This model needs a system, or better, a chain of equations, anyone explaining a particular market behaviour, in order to facilitate the simulation of alternative paths of bank lending related to alternative hypothesis of monetary policy or banks’ behaviour.
The scheme followed in the next sections is explained in Figure 1.

FIG. 1 – The macro model equation scheme 

(only main causal links are indicated)
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The first block of equations is devoted to estimate the interbank market interest rates. Both secured and unsecured markets, and both short and long term maturities are considered. Among the main variables explaining the interbank market there are, of course, the three ECB’s instruments (the official interest rate Repo, the communications released to the public through the presidents “Press conferences”, and the banking sector liquidity) ([6], [18]). 
The second block refers to the bank credit supply, limited to the non-financial enterprise sector, whose components are the interest rate on loans and the amount of rationing. Four different equations for the so-called “new business bank interest rates” are estimated, one for any maturity, and their weighted mean is included in the demand for credit as one of the main explanatory variable. As regard the rationing component of the supply for credit, an appropriate equation is introduced to explain the movements in the index selected as a proxy of bank rationing changed. The third, and last block of equations, estimates both the demand for loans and the actual growth of bank credit to enterprises. In this model we do consider neither the ECB’s reactions to its economic targets, nor how the bank influences, along with the credit market conditions, the real sector variables and the firms profitability. Since those variables enters our regressions as exogenous, it follows that our simulations underestimate the total (direct and indirect) impact of monetary policy on credit growth.
2.2 The variables employed in this paper: definition and order of integration

The data employed in this paper (along with their definition, source, and symbol used in this paper), are reported in the Appendix. Their meaning is straightforward, and the only variables deserving some explanation are just PRESS (i.e. the information about the future monetary path released by the ECB President’s in his monthly press conferences), and the two indices about credit demand ((ICRD) and rationing ((IRAZ) quarterly changes. 
The variable PRESS in the index employed by Rosa and Verga in their papers about ECB’s communications ([13] and [14]). This index spans from -2 (a very probable REPO decrease in the near time) to +2 (a very probable increase). The value 0 indicates a Repo level probably unchanged for some months. This information is relevant for market expectations and, therefore, for the spread between the 3-month interest rates and the Repo.
Both the index about credit demand and rationing are from ECB’s Bank Lending Surveys (BLS) already examined in [3], [9] and [18]. The former variable (the quarterly change in the demand for credit) (ICRD derives from the answers the question N.04 (Over the past three months, how has the demand for loans or credit lines to enterprises changed at your bank, apart from normal seasonal fluctuations?), and corresponds to the sum (divided by 2) of the “diffusion index” of items 4.2. (Loans to small and medium sized enterprises) and 4.3. (Loans to large enterprises). The quarterly rationing change index (IRAZ is obtained from the answers to question N.03 (Over the past three months, how have your bank's conditions and terms for approving loans or credit lines to enterprises changed?), and corresponds to the sum (divided by two) of the “diffusion index” of items 3.4. (Size of the loan or credit line) and 3.5. (Collateral requirements). The single indices of these two variables, highly correlated between them, seem the more obvious measure of bank rationing decisions (the other items were: 3.1. (margin on average loans), 3.2. (margin on riskier loans), 3.3. (Non-interest rate charges), 3.4. (Size of the loan or credit line), 3.5. (Collateral requirements). 3.6. (Loan covenants), 3.7. (Maturity).
The first step of our analysis was identifying the order of integrations of our regressors. The following tests have been employed: Augmented Dickey-Fuller (ADF), Phillips-Perron (PP), Elliot, Rothenberg, and Stock (ERS) Point Optimal. The main results are given in Table 1, where the last column reports our final judgment about the order of integration: even if the series are rather short and therefore some doubts remain, all interest rates, inflation, and both the two quarterly survey indices, (ICRD and (IRAZ, seem to be I(1). The total amount of loans to non-financial corporations, ln(CR), seems I(2), consistent with the I(1) order of (ICRD. Rather ambiguous is the integration order of both the Sentiment Eurostat indicator EA_ESI and the real GDP growth, even if the uncertainty between I(1) and I(0) suggests a strong persistency in both series.  

These results suggest that a traditional error correction model seems to be an appropriate scheme for our equations, even if in the case of ln(CR) it is its growth (ln(CR), and not its level, must be used in the scheme.

Table 1 – Unit root tests
	Variable
	Freq.
data
	Form
	Time

horizon
	Test
type
	ADF
	PP
	ERS
	Summary

	R3m and

E3m
	M
	level

(
	1999.01-2010.06
	C
	I(1)
	I(1)
	No I(1)*
	I(1)

	
	
	
	
	C/0
	I(0)***
	I(0)***
	I(0)***
	

	VRL
	M
	level
	2003.01-2010.06
	C
	I(1)
	I(1)
	I(1)
	I(1)

	
	
	(
	
	C/0
	I(1)/ I(0)**
	I(0)***
	I(0)***
	

	ln(CR)
	M
	level
	2003.01-2010.06
	C
	I(1)
	I(1)
	I(1)
	I(2)

	
	
	(
	
	C/0
	I(1)
	I(0)*
	I(1)
	

	
	
	((
	
	C/0
	I(0)***
	I(0)***
	I(0)***
	

	EA_ESI
	M
	level
	1985.01-2010.06
	C
	I(1)
	I(0)**
	I(0)***
	I(0)/I(1)? 

	
	
	(
	
	C/0
	I(0)***
	I(0)***
	I(0)***
	

	(ICRD
	Q
	level
	2002.IV-2010.II
	C
	I(1)
	I(1)
	I(1)
	I(1)



	
	
	(
	
	C/0
	I(1)/I(0)**
	I(0)***
	I(0)*
	

	(IRAZ
	Q
	level
	2002.IV-2010.II
	C
	I(1)
	I(1)
	I(0)*
	I(1)

	
	
	(
	
	C/0
	I(0)*/***
	I(0)**/ ***
	I(0)*
	

	Annual

inflation
	Q
	Level
	1996.I - 2010.II
	C
	I(1)
	I(0)*
	I(1)
	I(1)

	
	
	(
	
	C/0
	I(0)*
	I(0)***
	I(0)***
	

	Annual 

GDP growth
	Q
	level
	1996.I - 2010.II
	C
	I(1)
	I(0)***
	I(0)***
	I(0)/I(1)?

	
	
	(
	
	C/0
	I(0)***
	I(0)***
	I(0)***
	


(M = monthly data, Q = quarterly data; C = test including an intercept, 0 no intercept is considered: the alternative 0 is not available for ERS. Since the null hypothesis is I(1), the notation I(0) means “I(1) is rejected at a given probability level in favour of I(0)”, where the probabilities are: *** = 1%, ** = 5%, * = 10%) 
3. EMPIRICAL ANALYSES

3.1 The European interbank market interest rates
The first analysis we carried out aims to verify the linkage between European short term interbank interest rates (3-month Euribor and Eurepo) and some monetary policy variables, along with the unsecured money market risk, defined as the difference between 3-month Euribor and Eurepo. The (monthly) data we used are from 1999-2010 in case of Euribor, and 2002-2010 in case of Eurepo, whose quotation stated later.
Following the error correction scheme, our equations have on their left the dependent variable change, while on the right its level at t-1, along with the other variable levels and their changes. 
In the case of monetary market interest rates the following type of equations were estimated:

(DEP.VAR. =  α +  β1 DEP.VAR.t-1 + β2 REPO t-1 + β3 (REPO +  β4 PRESSt  +  β5 LIQt +  β6 RISKt-1 
                         + β7 (RISK + β8 DEP.VAR. t-1  + ......   + ε                                                                                     (1)                                                                                                              
In the first regression DEP.VAR.t is the 3-month Euribor (the unsecured € denominated interbank interest rate), (R3m (one of the most representative short term maturity), while in the second regression DEP. VAR.t corresponds to the 3-month Eurepo (the secured € denominated interbank interest rate, (E3m). In both equations LIQ is the bank system liquidity (excess reserves plus deposit facilities with the Eurosystem), RISK is the euro monetary interbank risk defined as RISK=R3m-E3m, PRESS is the ECB’s communication contents. 
Since among the regressors there are two variables that might be endogenous (RISK is defined as the difference between two dependent variables, and LIQ is entirely satisfied by ECB since the Lehman Brother crises, whose demand may depend on money market returns) our equations were estimated by using both OLS and GMM [8], a widely used statistical methodology for obtaining estimates of parameters of statistical models in Economics and Finance [7]. As instruments we have employed LIQ t-1 for LIQ t. In the case of RISK (whose value was near zero before the financial crises) we employed as instruments from August 2008 onward their estimated values E[RISK] and (E[RISK], obtained by the following equation relating the European unsecured monetary market risk to its correspondent American risk (URISK) (the spread between the 3-month $ Libor and the correspondent OIS interest rate):
RISK = + 0.164***  + 0.437*** RISK t-1 + 0.109** USARISK t-1   + 0.525*** (RISK t-1                                    (2)     
             (Adj R-squared = 0.684; DW = 1.826 DW; Sample: 2007:08-2010:06
The error correction type equations, regarding both Euribor (R3m) and Eurepo (E3m) are reported in Table 2. Both spreads (R3m t-1 – REPOt-1) and (E3m t-1 – REPOt-1) were included instead of considering the two separately because in both equations the coefficients of the level of the dependent variable and REPOt-1 were almost the same and not significantly different. 
The GMM and OLS coefficients appear to be very similar, suggesting that any possible OLS-bias is small. This is confirmed by the so-called “weak exogenity test” ([5] and [12]) consisting in adding to the OLS regression the instruments (LIQ t-1, E[RISK] and (E[RISK) and checking for their overall significance. The probabilities of their coefficient to be jointly null are 0.98 and 0.45 respectively, and the null hypothesis of weak exogenity (i.e. of unbiased OLS) is accepted. 
Table 2 -  Short term interest rate: 3 month Euribor and Eurepo

	
	Dependent variables

	
	(R3m
	(E3m
	(R3m
	(E3m

	Equation
	(1)
	(2)
	(1)
	(2)

	Const
	      0.017
	0.003
	0.025*
	0.006

	R3m t-1 – REPOt-1
	-0.308***
	–
	-0.315***
	–

	E3m t-1 – REPOt-1
	–
	-0.305***
	–
	-0.323***

	(REPO
	 0.676***
	 0.353***
	 0.650***
	 0.359***

	PRESSt
	 0.057***
	 0.048***
	 0.061***
	 0.048***

	LIQt
	-0.714***
	-0.712***
	-0.762***
	-0.804***

	RISK t-1
	0.172**
	-0.119***
	0.168**
	-0.117***

	(RISK
	 0.732***
	-0.348***
	 0.594***
	-0.300***

	(E3m t-1
	–
	 0.345***
	–
	 0.332***

	Adj R-squared
	0.787
	0.899
	0.779
	0.898

	DW
	1.753
	1.885
	1.803
	1.834

	Sample
	1999:02-2010:06
	 2002:05-2010.06
	1999:02-2010:06
	 2002:05-2010:06

	N. obs.
	137
	98
	137
	98

	Method
	OLS(HAC)
	OLS(HAC)
	GMM(HAC)
	GMM(HAC)

	Instrument rank
	–
	–
	9
	10

	J-statistic
	–
	–
	1.803
	1.574


(Method: OLS(HAC) and Generalized Method of MomentsHAC).
Instrument specification: E[RISK] and (E[RISK] (from eq.2) for RISK; LIQt-1 for LIQt; monthly data)

In both regressions the adjusted R2 is high, confirming that both equations are fairly reliable. All independent variables reported here are significant at the 1% level, except for RISK, significant at the 5% level in the first equation.

From the parameter signs it turns out that a positive variation of the 3-month Euribor ((R3m) is related to a positive variation of the ECB’s official interest rate REPO, of the index PRESS of the information released in the President’s Press Conference, and of the monetary market interbank risk (RISK). On the contrary, (R3m is negatively related to the bank system liquidity (LIQ) and the spread in t-1 between Euribor and official interest rate Repo (R3m t-1 –REPOt-1). This last result is obviously not unexpected. In equilibrium (when all variable changes and the level of PRESS are 0) along with “normal” financial conditions (when both RISK and LIQ are 0), the relation becomes (R3m t-1 – REPOt-1)  = some constant (equilibrium spread), i.e. R3m =  REPO + constant. In other terms, in equilibrium there is a one to one relation between interbank interest rate and Repo. It follows that the difference (R3m t-1 – REPOt-1 - constant) represents the disequilibrium that the monetary market tends to eliminate through opposite movements in the dependent variable (R3m .
The results of the second regression, conducted using 3-month Eurepo change as dependent variable ((E3m), confirm the evidence of the previous equation. The only difference between the two equations is that RISK shows a negative linkage with the 3-month Eurepo, even if the impact is smaller than in case of Euribor. Again it is found a one-to-one equilibrium relation between the money market return E3m and the official interest rate.  
From the above results it is clear that ECB has a great deal of ability to control money market interest rates and, therefore, also on banks returns on loan, as it will be shown later.
After the analyses of European short term interbank interest rates, we concentrated on the European long term interbank interest rate (the 10-year Eurirs, the most important long term maturity). The sample consists of 131 monthly observations for the period 1999-2010. 

We estimated the following equation by using an OLS (-HAC) regression:

(R10y = α +  β1 R10y t-1 + β2 USA10y t-1 +  β3 (USA10y +  β4 REPO t-1 +  β5 FEDFUNDS t-1 +  β6 PRESS t + 
               + β7 RISK t-1 + β8 (R10y t-1  +  ε
(3)
where R10y is the 10-year Eurirs (fixed rate on €-swaps contracts) interbank interest rate, USA10yt-1 is the 10-year $-swaps interbank interest rate at time t-1. FEDFUNDSt-1 is the Fed’s funds target interest rate (minimum + maximum values/2), PRESS is the already mentioned Rosa-Verga index about the future monetary policy path, and RISK is still the euro monetary interbank risk. The two American interest rates (USA10y and FEDFUNDS) must be considered because of the international links between domestic and foreign interest rate movements. It can be proved that the sign must be positive for the former variable (long term interest rate) and negative for the latter [18]. Table 3 presents the results of the analysis.
Table 3 – Long-term interest rate: 10 year Eurirs
	
	Dependent var.

	
	(R10y

	Const
	        -0.101*

	R10y t-1
	   -0.130***

	USA10y t-1
	    0.114***

	(USA10y
	    0.497***

	REPO t-1
	    0.065***

	FEDFUNDS t-1
	  -0.034***

	PRESSt
	         0.015*

	RISK t-1
	         0.061*

	(R10y t-1
	         0.104**

	Adj R-squared
	         0.651

	DW
	         1.835

	Sample
	1999:03-2010:06

	N. obs.
	131

	Instrument rank
	11

	J-statistic
	1.687


 (OLS: HAC standard errors & covariance; monthly data)

The adjusted R-squared is equal to 0.651: this value assesses the satisfactory goodness-of-fit of the OLS regression. The results show a positive linkage between long-term European interest rate and the USA previous month long-term interest rate, the variation of 10-year $-swaps interbank interest rate, the previous month Repo, the previous month variation of 10-year Eurirs interbank interest rate, the official information released by the ECB President’s in his monthly press conference and the euro monetary interbank risk (the last two coefficients are however only marginally significant). On the contrary, the dependent variable shows the expected negative relationship with the previous month Fed’s funds target interest rate. Also in this case, therefore, ECB’s policy exerts some influence on long term interest rate through the official interest rate.
3.2 The supply of credit: the European bank interest rates analysis

After analysing the European interbank interest rates, we considered the four maturities that ECB takes into account when treating the bank interest rates “paid on new business by non-financial enterprises”: (i) interest rate on bank overdrafts, revolving loans, convenience and extended credit card debt (VRL0); (ii) interest rate on floating rate and up to 1 year initial rate fixation (VRL1); (iii) interest rate over 1 and up to 5 years’ initial rate fixation (VRL5), and (iv) interest rate over 5 years’ initial rate fixation (VRL10).
Our explanatory variables are the interbank market variables of the previous section plus a variable representative of the real economic cycle, supposed related to the enterprise risk. This variable was identified  with the of Eurostat “sentiment” EA-ESI index (a reliable monthly indicator for real GDP growth), and its annual moving average MA12(EA_ESIt-3)) in t-3 was taken into account. Again our equations follow the “error correction” scheme:

(DEP.VAR =  α +  β1 DEP.VAR t-1 + β2 E3m t-1 +  β3 R10y t-1 +  β4 LIQt-1 +  β5 (LIQ +  β6 RISKt-1 + β7 (RISK  
                         +  β8 (REPO +  β9 (E3m +  β10 MA12(EA_ESI t-3)  +  β11 (R3m t-2 +  β12 (DEP.VAR t-1  + ε       (4)                                                                                      
OLS was the econometric method employed for are estimations, and the sample consists of 88-89 monthly observations for the period 2003-2010. The results are reported in Table 4.

Table 4 –Bank loan interest rates (on new business)
	
	Dependent variable

	
	(VRL0
	(VRL1
	(VRL5
	(VRL10

	Equation
	(1)
	(2)
	(3)
	(4)

	Const
	 1.211***
	1.083***
	 1.613***
	 0.968***

	DEP.VAR. t-1 
	-0.215***
	-0.304***
	-0.403***
	-0.353***

	E3m t-1
	 0.160***
	 0.289***
	 0.274***
	 0.137***

	R10y t-1
	 0.062***
	-
	-
	 0.191***

	LIQ t-1
	-0.480***
	-
	-
	-

	(LIQ
	-0.919***
	-
	-
	-

	RISK t-1
	-
	0.257***
	 0.460***
	  0.159***

	(RISK
	 0.182***
	0.657***
	 0.783***
	-

	(REPO
	-
	   0.194**
	-
	-

	(E3m
	-
	0.658***
	  0.909***
	  0.374***

	MA12 [EA_ESI t-3]
	-0.007***
	   -0.007**
	   -0.006*
	   -0.005**

	(R3m t-2
	  0.098***
	-
	-
	-

	(Lagged dep. t-1
	-
	-0.109***
	-0.202***
	   -0.254**

	Adj R-squared
	0.807
	0.913
	0.603
	0.530

	DW
	2.281
	1.975
	2.187
	2.195

	Sample
	2003:02 2010:06
	2003:03 2010:06
	2003:03 2010:06
	2003:03 2010:06

	N. obs.
	89
	88
	88
	88


 (OLS: HAC standard errors & covariance; monthly data)

The adjusted R-squared for the four regressions is respectively 0.807, 0.913, 0.603, 0.530 and suggests that all equations are reliable. 

The estimations for the 4 regressions are very similar. They show that bank interest rates are strongly influenced by monetary policy as they are positively influenced by the interbank interest rate (in particular the 3-month Eurepo), and, on a lesser extent and negatively, by liquidity changes. The monetary interbank risk exerts an upward pressure on loan returns, while they are negatively related to the Eurostat sentiment index. The coefficient of this last variable, that can be supposed to be negatively related to the enterprise risk, shows that the spread required by banks on lending operations is sensitive to the economic conditions: high when economic conditions are bad.
3.3 The supply of credit: Which factors determine credit rationing?
After analysing which variables influence market and bank interest rates we tried to identify which factors can explain changes in credit rationing, measured by the index (IRAZ (already described in section 2.2).    Unfortunately, the series is very short (quarterly data available only since 2003), and therefore the "true model" remains somewhat uncertain. Anyway the following OLS regression was carried out:
(((IRAZ) =  α +  β1 (IRAZ t-1 + β2 (LIQ  +  β3 RISKt +  β4 (EA_ESI )t+  β5 ((EA_ESI) t-1 +  β6 (VRL  +  ε    (5)                                                                                        
We used as independent variables: the previous quarter dependent variable level, (IRAZt-1), the variation of bank system liquidity ((LIQ), the euro monetary interbank risk (RISKt), the Eurostat “sentiment” index (a monthly proxy for real GDP growth, (EA_ESI)) along with its changes ((EA_ESI)t-1. We added also the change in the mean value of new business bank interest rates (VRL), calculated as:

VRL = Σi VRLi VL i / Σ i VL i
(6)              
The results are reported in Table 5.
Table 5 –ECB’s Rationing Survey Index 

	
	Dependent variables

	
	(((IRAZ)
	(((IRAZ)

	Equation
	(1)
	(2)

	Const
	27.341**
	24.414**

	(IRAZ t-1
	-0.300***
	-0.298***

	(LIQ
	        -0.266**
	       -0.238**

	RISKt
	        -0.301**
	       -0.292**

	EA_ESI 
	      -23.056**
	-22.294**

	((EA_ESI)t-1
	6.869***
	  7.009***

	(VRL
	       13.549***
	12.684***

	Adj R-squared
	0.728
	0.727

	DW
	2.546
	2.526

	Sample
	2003:II-201010:II
	2003:II-201010:II

	N. obs.
	29
	29

	Method
	OLS(HAC)
	GMM(HAC)

	Instrument rank
	–
	7

	J-statistic
	–
	0.000


(OLS and GMM: HAC standard errors & covariance; quarterly data; instrument 
for (VRL is E[(VRL] computed by dynamic forecasting from table 4); quarterly data)

The scheme we adopted is again of an “error correction type. The empirical results show that credit rationing is sensitive two past values, and is positively influenced by the monetary interbank market risk and the changes in  bank interest rates. On the contrary, the dependent variable is negatively influenced both by the bank system liquidity and, very strongly, by the sentiment index EA_ESI. The positive link between the change in both rationing and bank interest rates is consistent with what found by [3], [9] and [18] between rationing and spread: it means that banks use both instruments together (pricing and quantities) to allocate their credit. The ECB's policy of decreasing interest rate and injecting liquidity has therefore partially compensated the increase in this variable due to enterprise and market risk.

Moreover, the more the bank interest rates become higher, the higher is the enterprises risk, and the higher is credit rationing. It must be remembered that the explanatory variable (VRL might be endogenous since both this variable and (IRAZ might decided by banks at the same time. For this reason we employed also GMM by using as instrument E[VRL], the weighted mean value of the dynamic forecasted values of the Table 4 equations. However the GLS parameters are very similar to the OLS ones and, the OLS bias, if exits, must be very low. This is consistent with the result of a weak endogenity test confirming that such hypothesis cannot be rejected at the 37% of probability.
3.4 The demand for loans and their actual growth

The last equations of our model refers to the amount of bank lending to non-financial enterprises. Differently from other financial markets, it is well-known in the literature that bank credit may present rationing phenomena. In other term, the total credit received by firms equals their demand minus rationing. In our case, where just qualitative indices of demand and rationing variations ((ICRD and (IRAZ respectively) are known from ECB’s surveys, our equilibrium relation becomes (ln(CR) = F((ICRD, (IRAZ). In a dynamic representation, some lags have to be introduced to take into account that often firms take time before actually receiving what they asked and granted by banks.

It is anyway clear that, said h(x) the increase in load demand, the amount actually obtained by non-financial enterprises can be explained by two alternative specifications:

(ICRD = h(x)    and   (ln(CR) = F((ICRD, (IRAZ)   
or, simply:   (ln(CR) = F(h(x), (IRAZ) 

Those two alternatives are not exactly comparable because both (ICRD and (IRAZ are just indices and, therefore, not perfectly comparable to the bank lending growth. However, the two estimations of h(x) must be at least consistent under an economic point of view (e.g. the bank interest rate must have a negative sign in both equations, etc.). Moreover, if ECB’s surveys are useful and correct, both (ln(CR) = F((ICRD, (IRAZ) and (ln(CR) = F(h(x), (IRAZ) must be good predictor of the actual (ln(CR).

A practical problem emerges in estimating the above equations because of possible strongly correlated regressors. This is particularly noising under an econometric point of view since the estimation period is very short (the whole dataset is available only after 2003, and the first observations are lost for the presence of lags in our equations). For example, some indicators of economic conditions, as EA_ESI, actual GDP growth and one year ahead expectation given in the ECB Survey of Professional Forecasters, have a correlation of 0.92-0.95. At the same time, fixed investments are strongly correlated to non-financial corporation net income, and to a lesser degree, also to EA_ESI etc.. Moreover, all these variables, taken together, are also correlated to the corporation net saving. It means that it is difficult to identify the “right” variables representing real growth and profits and, therefore, the choice of regressors is rather subjective, in the sense that one regressor is relevant in an equation but irrelevant in another just slightly different, even if the R2 are almost the same. This collinearity problem is however irrelevant when forecasting and in interpreting the significant regressor coefficients under an economic point of view: the choice of the variable better measuring some economic aspect of the real sector is not so important since all variables tell almost the same story in the period under consideration.

After saying that, let us analyse our estimates (Table 6).    
Table 6 – Credit demand index and Actual Bank Loans 
	
	Dependent variables

	
	(((ICRD)/100
	(((ln(CR))
	(((ln(CR))

	Equation
	(1)
	(2)
	(3)

	Const
	0.727**
	  0.010***
	-0.122***

	(ICRD t-1/100
	-0.872***
	   0.024***-
	-

	(ln(CR) t-1
	-
	-0.367***
	-0.619***

	(VRL t-1 - INFL t-1 )/100
	-9.993***
	-
	  0.518***

	INV t-1 / Y t-1
	2.367**
	-
	-

	INV t-2 / Y t-2
	
	-
	  0.522***

	EA_ESI /100
	0.532***
	-
	-

	EA_ESI t-1/100
	-
	-
	  0.043***

	MA4 [IRAZ t-2]/100
	-
	-0.053***
	-0.041***

	Adj R-squared
	0.626
	0.610
	0.679

	DW
	2.352
	2.666
	2.511

	Sample
	2003:II-2010:II
	2004:I-2010:II
	2004:I-2010:II

	N. obs.
	29
	26
	26


(OLS: HAC standard errors & covariance;quarterly data.- (in equations (1) and (3) the absolute values
of VRL t-1 and  INFL t-1 coefficients are not significantly different respectively at 13-14% and 29-30% of probability)
The ECB’s index ((ICRD) of the credit demand changes (eq.1) is sensible to the real interest rate on new business, the ratio of investments on GDP and EA_ESI, the Eurostat Economic Sentiment Indicator. In other terms, the demand for loans is high when borrowing is cheap, investment is high and the economic outlook is positive. Eq. (2) confirms that the bank lending growth depends both on the demand and (negatively) by the bank rationing decisions. The third equation, of the type (ln(CR) = F(h(x), (IRAZ), explains the actual credit growth by the same variables seen in eq. (1), plus the negative influence of rationing. Equations (1) and (3) seem mutually consistent. The coefficient signs are the same, and also the two equation lags do appear consistent, since in equation (3) they are equal or greater than in equation (1). It is also confirmed the negative impact of bank lending growth on the rationing change decisions. At this proposal, it must be remembered that this variable ((IRAZ)  just represent a bank’s intention with possible lagged effect on the actual credit growth.   
3.5 How much have been rationing and ECB’s monetary policy relevant for the growth of loans after the Lehman Brother crash?

The main questions this paper aimed to answer were: how much of the EMU loan decrease after the Lehman Brother crash was due to bank rationing? If ECB had not intervened, how low might have been the growth of bank lending to non-financial enterprises? Was there a credit crunch?
Our answers, even if incomplete since the indirect effect of the monetary policy on loans (through economic condition) are not considered, can be easily obtained by building a model made of all the equations we estimated before, and using it to compare the different scenarios we are interested in. All simulations are obtained from two different models including all equations from table 2-5 but differing for the equations of table 6 included in the system: model (a) is based on eq.3, model (b) instead includes eqs. 1 and 2. In terms of dynamic forecasts, model (a) tuned out to be slightly better than the model (b), even if the difference in forecasting is small. Also the 5% confidence band was found narrow fairly in every simulation, especially for model (b)  (see figures 2 and 3 for some examples), suggesting that our results are fairly robust.

In investigating the impact of the ECB’s monetary policy expansion during the period 2008:IV-2010:II on credit growth, we simulated what would have happened in absence of the so-called “non standard policy” the ECB followed after September 2008, consisting in a strong reduction in Repo and the creation of an enormous amount of liquidity. In other terms, we supposed that Repo remained at its previous 4.25% level, and that liquidity was maintained at its traditional target near zero. Consistently with this alternative of keeping the Repo unchanged, in this alternative scenario we suppose that PRESS, the information on the future path of interest rates, is maintained at zero level (no expectation on Repo changes from the ECB).

Figures 2-3 compare actual (continuous lines) and simulated paths of (i) bank interest rates (ii), rationing, and (iv) credit growth. As already said, all computations are based on dynamic simulations from October 2008 to June 2010. The impact of the active monetary policy implemented by the ECB turns out to be very strong both on bank interest rates and annual lending growth (and somewhat lesser on rationing). The difference between what actually happened and what could be if  ECB did not change its monetary policy strategy is enormous. In June 2010 the annual bank loan growth would have been something about -15% ! 
The estimation of what might have happened in case of constant rationing is straightforward. It is enough maintaining the variable (IRAZ (the index of the quarterly credit rationing variations) at zero after September 2008, and to compare the dynamic forecasts of the banking lending growth during 2008:IV 2010:II in the two alternative of (IRAZ at its actual values, and of (IRAZ = 0. Our simulations (figure 3. III) show that the impact of the increased rationing during 1999 is significant: in case of a constant rationing the decrease in the bank loans would have been smaller. However, figures 3 show that, even in case of constant rationing, the loan growth would have diminished: one cannot therefore just blame the banking system for the fall in bank credit. If we consider that the loose monetary policy caused the bank interest rate to be reduced (even if their spreads were raised), we can conclude that the main cause of what happened is the real economic crises that made the demand for loans fall.

FIG.2 – Average bank loan interest rate on new business and bank rationing change: 

actual and in case of unchanged monetary policy.
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FIG.3 – Bank lending annual growth in case of actual and constant rationing
 and in case of actual and unchanged monetary policy
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	(iii) Lending growth: simulation from model (a)
	(iv) Lending growth: simulations from model (a) 


3.6 A cross section balance sheet analysis of a sample of Italian firms: the relationship between bank-debt growth, capital structure and profit and loss statement
The simulations of the previous section have shown that the main cause for the low growth in bank lending was the low demand for new credit. Rationing was also important, but it just contributed to further lower this variable path.
On the other hand, when analysing the demand for loans we stressed the difficulty in identifying the more relevant explanatory variables for such demand by simply employing an econometric estimation just based on historical aggregated data. In order to bypass this problem, a cross section analysis of the relation between the credit growth of single firms and the main items of their balance sheet was considered. We used “Aida” database, containing data on balance sheets of Italian firms. This database gives comprehensive information on Italian companies with up to five years of history (till 2008): it contains detailed accounts following the scheme of the 4th CEE Directive and information on: company financials, financial strength indicators, number of employees, local units, stock data (for listed companies), shareholders, ownership and management. As it is well known, imperfections in financial markets create a gap between internal and external sources of fundings [10] For the financing constraint literature, many factors can affect the ability of ﬁrms to access external capital, such as fixed assets, growth opportunities, firm size, volatility, advertising expenditure, firm age, probability of default, profitability and uniqueness of the product ([4], [11], [1]. 

The results obtained from Aida are particularly interesting because, although just referred to the Italian case, they give an insight of the whole Eurozone. Both the Italian credit growth and many other quantitative aspects of the Italian loan market are, in fact, very similar to the correspondent ones oh the whole area. For examples, the correlation between Italian and European series of credit growth, bank interest rates, and the various ECB’s surveys indices, is really very high: and this again suggests that what happens in Italy is a good proxy of what happens in the rest of the Eurozone.
The sample consists of 13.859 Italian firms for the years 2007 and 2008. The Quantile regression method (QREG) was used to estimate the linkage between characteristics of firms and growth in bank credit: this choice derives from OLS estimations not being reliable owing to the high residual kurtosis of our regression (about 14). Our equations explain the growth (measured by the logarithmic change) in total bank-debt for firm i between the year t and the year t-1 as a function of the main balance sheet items: 
(ln(CR i,t) = α + β1 ln(CR/TA) i,t-1 + β2 ln(SALES/TA) i,t-1 + β3 (ln(SALES ) i,t + β4 (ln (K) i,t  + β5 (RBANK i,t 
                    + β6 RBANK i,t-1 + β7 ROE i,t  + β8 LIQ i,t-1 + β9 (ln(EQUITIES) i,t  + β10 ln(TA) i,t-1 + ε i,t                 (7)
Where α is a constant; ln(CR/TA)i,t-1 is the natural logarithm of the ratio of bank debt on total assets in the year t-1; ln(SALES/TA) i,t-1 is the natural logarithm of the ratio of total sales on total assets in t-1; (ln(SALES)i,t  is the annual growth in sales in the years t; (ln(K)i,t is the growth of the total of fixed capital and inventories (intangible, tangible and fixed assets and stock remnants); (RBANKi,t is the change in the cost of bank credit in the year t , RBANK,t-1 is the interest rate on bank loans in t-1; ROEi,t  is the return of equity for the firm i in the year t;  LIQi,t-1 is the “current ratio” (current assets/current liabilities) in the year t-1, (ln(EQUITIES)i,t is the annual growth in shareholders' equity in t; TAi,t-1 is the amount of total assets for the firm i on the year t-1, a sort of measure of the firm size. 
The regressions estimated for t=2008 and t-1=2007 are reported in Table 7 eq.(1). The coefficients obtained for t=2007 and t-1=2006 are quite similar (eq. (3)).   

Table 7 – Cross section estimation of single firms bank loan growth
	
	Dependent variable: (ln(CR)i,t

	Equation 
	(1)
	(2)
	(3)
	(4)

	years
	t=2008
	t=2008
	t=2007
	t=2006

	constant
	 0.221***
	 0.211***
	 0.265***
	 0.199***

	ln(CR/TA) i,t-1
	-0.087***
	-0.090***
	-0.098***
	-0.100***

	ln(SALES/TA) i,t-1
	 0.024***
	 0.030***
	0.014**
	 0.021***

	(ln(SALES) i,t 
	 0.336***
	 0.342***
	  0.309***
	 0.321***

	β4 (ln (K) i,t 
	 0.358***
	 0.350***
	  0.484***
	 0.485***

	(RBANK i,t
	-0.082***
	-0.083***
	-0.085***
	-0.085***

	RBANK i,t-1
	-0.015***
	-0.015***
	-0.016***
	-0.016***

	ROE i,t / 100
	-0.103***
	-
	-0.143***
	

	ROE i,t  /100 if  ROE i,t > 0
	-
	-0.233***
	
	-0.227***

	ROE i,t  /100 if  ROE i,t > 0
	-
	-0.046***
	
	-0.068***

	LIQ i,t-1
	-0.133***
	-0.129***
	-0.095***
	-0.095***

	β10 (ln(EQUITIES) i,t
	-0.113***
	-0.116***
	-0.061***
	-0.056***

	ln(TA) i,t-1 
	-0.001***
	- 
	    -0.004**
	-

	n. observation
	13859   
	13859   
	13345
	13345

	Adj R-squared
	0.286
	0.288
	0.309
	0.309

	Prob(Quasi-LR stat)
	0.000
	0.000
	0.000
	0.000

	Residual skewness
	0.083
	0.091
	0.370
	0.384

	Residual kurtosis
	13.94
	14.04
	21.64
	31.36


Method: Quantile Regression (Median) 
These results are consistent with the previous literature and our theoretical expectations. 

All independent variables are significant at the 1% level, apart from our measure of the enterprise scale (log(TA)), whose coefficient is not significantly different from zero in 2008. Ceteris paribus, a firm bank debt growth seems therefore independent from its size. The analysis of the other coefficients shows that the Italian companies with a high growth in bank debt during 2008 are characterized by a high amount of sales with respect total assets, a high sales growth, and a strong investment policy (i.e. a high growth in both fixed capital and inventories (the total amount of intangible, tangible and fixed assets and stock remnants)). On the contrary, growth in bank debt is  negatively related to the ratio of previous debt on total assets, the “current ratio” liquidity index, the previous cost of indebtness and its variation at time t. Also the growth in shareholders' equity has a negative impact on bank loans: the two source of funding are substitutes.
The relationship between bank debt and profitability index (measured by ROE) is negative: the higher was ROE, the less firms need borrowing from banks.

In practice, our results suggest that bank debts increase when: (i) the sales are high and their trend is positive, (ii) the liquidity level is low; (iii) the cost of borrowing is low, (iv) the firm is little indebted, (v) other form of raising funds are not used. On the other hand, the coefficient of ROE would suggest that low profit firms are increasing their debts. However, in the case of ROE, the relation is not so simple. When entering our explanatory variables with two different parameters depending on their values (high or low with respect the mean), the two separated coefficients seem never significantly different apart from the ROE case (see eq. 2). While in 2008 and 2007 firms characterized by a positive ROE showed a relevant decrease in their indebtedness, firms characterized by a negative ROE showed a weak growth in bank debt. A possible explanation of this phenomenon might be the presence, in case of a low ROE, of an increase in the default risk making banks less willing to grant credit. And this behaviour increases the phenomenon of rationing in time of economic crises.  
In order to get some hint about the relevance of the single explanatory variables in determining credit growth, we multiplied the equation coefficients by the corresponding regressor standard errors. For the year 2008 we obtained the following results from equation (2): sales growth= 0.061; growth of fixed capital and inventories= 0.091, change in debt cost = 0.048, ROE = 0.027, equity growth=  0.053. Economic factors taken together seem to have been more relevant than profits and equity increase, even if also the last two variables are important.

By taking into account all the above results, it seems that the analysis of over 13000 Italian balance sheets for the years 2008 and 2007 confirms what obtained by the previous analysis based on historical aggregated data series. In particular, the 2009 low level of economic activity might have reduced the demand for credit, only partially compensated by a probable increase due to the low liquidity level and the exceptional low profits. On the other hand, the increase in the unwillingness of banks to grant credit caused an increase in rationing with a further downward impact on bank loans. Unfortunately, confirming this view requires the 2009 balance sheet data, which are not yet available. Only when new data will be published, comparing the 2007 and 2008 equations to the new ones will be possible, and, therefore, measuring the relevance of any single explanatory variable. In any case, the negative effect of bank interest rates on the demand for confirm the positive effects of the ECB’s expansionary monetary policy we found in the previous section.
CONCLUSIONS

In this paper a complete model of equations (coming from the interbank market to credit cost, rationing, and demand for loans) is evaluated for the EMU economy. Our main results, deriving from simulations based on alternative scenarios of ECB policy and bank rationing behaviour, are the following. First of all, ECB’s monetary policy exerts a strong effect on the supply of credit. Without the loose monetary policy started in October 2008, the credit growth to non financial firms would have been highly negative. Second, during economic crises rationing move upward. In the EMU case, however, its effect can explain only a part of the reduction in credit flows to non financial firms. Third, the main cause of the decrease in loan growth during the last two years is the low demand for credit. These results, particularly robust under an econometric point of view, are also confirmed by a cross-section analysis of  the balance sheet of a group of over 13000 Italian firms. Our results are also consistent with other authors’ studies on the last crisis effect. An advantage of our approach, however, is the easiness of introducing new scenarios in every sector considered in the model in order to investigate the effects on every endogenous variable entering our system.

An improvement of our analysis requires the introduction of some equations explaining both the Central bank policy and the effect coming from the credit market to the real sector. Moreover it should be investigated which bank rates are actually the more relevant for the loan demand, and the analysis should be expanded to the family sector, non considered in this paper. The cross-section analysis of balance sheets proved to be a useful tool, but it should be expanded to include a sample of small firms, particularly relevant in some country; it is also very important to include in the analysis the 2009 data as soon they will available.
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Appendix: list of variables employed in this paper, symbols, definitions and sources
(ICRD: Index of change in bank loan demand (ECB’ survey index on Change in demand for loans or credit lines to enterprises, apart from normal seasonal fluctuations:  loans to small and medium sized enterprises + loans to large enterprises) (quarterly) [ECB]

(IRAZ: Index of change in bank credit rationing (defined as ECB’s survey index on change in conditions and terms for approving loans or credit lines to enterprises:  size of the loan or credit line + collateral requirements) (quarterly) [ECB]

CR: Loans to non-financial firms (total amount, seasonal adjusted) ) (both monthly and quarterly) [ECB + seasonal adjustment]
E3m: 3-month Eurepo (secured € denominated interbank interest rate) [EURIBOR-EBF]
EA_ESI: Eurostat “Economic Sentiment Indicator” EA-ESI  index (a monthly indicator for the real GDP growth)  (quarterly) [Eurostat]

FEDFUNDS: Fed’s funds target interest rate (minimum + maximum values / 2) [Fed]

INFL: Annual EMU countries annual  GDP deflator growth  (quarterly) [ECB]

INV : EMU countries nominal fixed investment (quarterly) [ECB]

LIQ: Bank system liquidity (excess reserve + deposit facilities with the Eurosystem) [ECB]

PRESS: Rosa-Verga index about the future monetary policy path (official information released by the ECB President’s in his monthly press conference) [Rosa and Verga]

R10y: 10-year Eurirs (fixed rate on €-swaps contracts) interbank interest rate [Numis/WelPanama]

R3m: 3-month Euribor (unsecured € denominated interbank interest rate) [EURIBOR-EBF]
REPO: ECB’s official interest rate [ECB]

RISK: € monetary interbank risk (defined as R3m-E3m) 

URISK: $ monetary interbank risk (defined as 3-month $-Libor – 3 month $ OIS) [Fed / Reuters]

USA10y: 10-year $-swaps  interbank interest rate [Fed]

VRL: Mean value of new business bank interest rates = Σi VRLi VL i / Σ i VL i [ECB]

VRL0: Interest rate on bank overdrafts, revolving loans, convenience and extended credit card debt (non-financial enterprises new business) [ECB]

VRL1: Other loans:  floating rate and up to 1 year initial rate fixation (non-financ. enter. new business) [ECB]

VRL10: over 5 years’ initial rate fixation (non-financial enterprises new business) [ECB]

VRL5: over 1 and up to 5 years’ initial rate fixation (non-financial enterprises new business) [ECB]

Y: EMU countries nominal GDP (quarterly) [ECB]
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