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ABSTRACT
This paper investigates the determinants of efficiency in the leasing industry from 2002 to 2006. In particular, data are focused on Italian market, the second largest market in Europe after Germany in terms of outstanding. Despite leasing industry represents a relevant long term financial source of an increasing number of companies, no studies have analyzed the efficiency of this. In order to estimate cost efficiency, we use stochastic frontier production function for panel data proposed by Battese and Coelli (1995). The results suggest that leasing firms have generally less experience in the allocation of resources and in the improvement of cost efficiency. Moreover, we find that quality and risk factors do not affect cost efficiency. 
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1. INTRODUCTION
In recent years, many factors have contributed to the growth of Italian leasing market. Implementation of international accounting reforms, economic growth, deregulation of financial services in the European Union, globalization have all contributed to increase the degree of competition in the non-traditional areas of banking activities, improving the attraction of foreign investment and accelerating the growth of the leasing industry. In Europe, the new leasing volumes were 338.9 billion in 2007, with a 12.4% increase compared to the previous year. In Italy, leasing volumes are increased from 29.9 % to 41.6% between 2002 and 2007 rescpect to medium-long term banking products 1.

In literature, numerous empirical studies have extensively investigated the environmental factors that affect technical or cost inefficiency of the financial intermediaries. Instead, no empirical research has applied frontier methodologies in order to examine the efficiency of leasing industry. In order to advance the previous literature, this paper applies the frontier methodologies and investigates the determinants of efficiency in this industry by using the Stochastic Frontier approach. In particular, we use three input - one output Cobb Douglas cost function specification. 
Our results suggest that the leasing firms have substantially less experience in the allocation of resources. Moreover, quality and risk factors do not appear to have significant effect on cost efficiency. Instead, the ownership structure and business startegies seem to have a positive influence on cost efficiency in the case of bank-related and independent fims.
The remainder of the paper is organized as follows: the next section presents theoretical framework; Section 3 describes Methodological Issues and the main variables; Section 4 describes sample; Section 5 presents the results; Section 6 summarizes the conclusions.
2. LITERATURE REVIEW
The purpose of this study is to identify and to asses firm charateristics that affect efficiency measures. Thus, we do not formulate any assumptions on the market structure or on country specific condictions. The set of potential environmental consider many different aspects: firm size, diversification strategy, corporate governance, quality of the management of the credit risk, asset quality equity (Eisenbeis, Ferrier & Kwan, 1999; Cyree, Wansley & Boehm, 2000; Casu & Girardone, 2004). Others studies focused on risk factors, capitalization, size, and profitability of financial intermediares (Favero & Papi, 1995; Mester, 1996; Altunbas, Liu, Molyneux & Seth, 2000; Maudos, Pastor, Perez & Quesada, 2002; Casu & Girardone, 2004; Carvallo & Kasman, 2005; Chang & Chiu, 2006; Ariff & Can, 2008; Kyj & Isik, 2008). The results of these empirical reserches are mixed. These multiple factors contribute to explain how and why financial intermediares achieve different degree of efficiency. However some of these are not conformity about what really matters for leasing firms.
According to a wide stream of research, we include in our analysis some variables that are proxies for risk factors. An increase in risk profile of leasing firms can contribute to generate higher cost of monitoring, leading to more operational inefficiency. Berger & De Young (1997) have argued that higher problematic loans reflect minor internal control. Since the risk profile of loans represent a pivotal issue for leasing firms, we consider the ratio of non performing loans to gross loans (RISK) as environmental variable. This represent a proxies of the quality of loans. The coefficient of RISK variable is expected to be negatively related to cost efficiency. In addition, we consider the ratio of book value of equity and total assets (EQUITY) as a further risk factor. This variable is considerated as proxies of the monitoring activities by the shareholders. As suggested by Eisenbeis, Ferrier & Kwan, (1999) and Casu & Girardone (2004), the shareholders that have their own capital at risk in the institution have more incentives to monitor management and assure that the institution operates efficiently. Thus, this coefficient is expected to be positively related to cost efficiency. In addition, we distinguish between direct and indirect selling. The second category includes banks affiliated, brokers, suppliers and other affiliated. The indirect distribution channels are largely used in the Italian leasing industry for all products with the exception of the leasing real estate that is equally distributed between direct and indirect selling. According to the Article 3 of the DM 2 n. 485/2001, the banks have created special purpose vehicle (Articles 106 and 107, TUB3) in order to sell leasing products by brokers. This contributes to increase the organizational costs. Consenquently, we expect to find a negative relationship between the indirect selling and cost efficiency. Diversification is also a strategic option to improve firm’s performance. Relating to this, we argue that firms with heterogenic clients are potentially more competitive than others and therefore have higher unit profits. Thus, the amounts of the contracts concluded for each product (machinery and equipment, automotive, real estate, mixed assets) are included in our analysis. The empirical evidence on the impact of diversification on firm performance is mixed. Pandya & Rao (1998) have highlighted that the relationship between diversification and performance is complex and affected by contingency factors related to multiple variables (capability of management, mode of diversification and so on) Thus, we do not formulate any hypotheses on the sign of the relationship between diversification and cost efficiency. Finally, we distinguish firms in terms of ownership structure, bank related firms, independent firms and captive firms (BANK, INDIP and CAP). We argue the ownership structure as a relevant variable to define the production function of leasing firms.  
3.  METHODOLOGICAL ISSUES
This section briefly describes the parametric approaches used in this paper. In particolar, we have used Stochastic Frontier. In the empirical literature, the efficiency estimates obtained with SFA are generally higher than those obtained with the DEA approach, a non-parametric approach. With DEA model, the frontier is built directly from data without any assumption on the production function as, instead, required by stochastic or parametric models. The stochastic model distinguishes the component of inefficiency from noise component, while DEA model include the noise component in the inefficiency. Berger & Humphrey (1997) have used the SFA approach and DEA approach in 24 studies related to U.S. banks. The SFA approach has shown an average efficiency of 84%, with a range of variation from 61% to 95%; while DEA approach has shown an average efficiency of 72% with a range of variation from 31% to 97%. In order to estimate the efficiency measures it is necessary to define the inputs and outputs to be included in the SFA models. Despite the extensive literature, there is not a general consensus on the variables that represent a more efficient production process in the banking sector. Specifically, the main disagreement focuses on whether deposits should be considered as inputs or outputs of the model. The intermediation approach appears to be more appropriate to define the product function in leasing industry rather than other approaches. Specifically, the input variables used in this study are number of employees, physical capital, financial capital, while leasing loans are considered as output variable.
Stochastic Frontier
Numerous studies have used the Stochastic Frontier approach to estimate the efficiency measures. The stochastic frontier was introduced by Aigner, Lovell & Schmidt (1977), Meeusen & Van den Broeck (1977), Battese & Corra (1977) and extended recently by Kumbhakar & Lovell (2000). The SFA technique requires specific functional form of the distribution of the error, and therefore the distribution of the element of inefficiency. The model is usually specified in (natural) logs. Thus, the inefficiency term, uit can be interpreted as the percentage deviation of observed performance, yit from the firm’s own frontier performance (Greene, 2002):
yit  =  (xit  +  vit  (  uit 



  


    
 (1)
The firm and time specific idiosyncratic and stochastic part of the frontier is vit which could be either positive or negative, while the second component, uit represents technical or cost inefficiency, and must be positive (Greene, 2002).  

In order to estimate the composed deviation, (it  =  vit  (  uit, it is necessary to define the distribution of both terms, vit and uit. The stochastic frontier model proposed by Aigner, Lovell and Schmidt (1977) contain the “composed error” that is the sum of a symmetric, normally distributed variable and the absolute of a normally distributed variable (the inefficiency):

vit  ~  N[0, (v2] 
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uit  =  |Uit|   where Uit ~  N[0, (u2]. 
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Jondrow, Materov, Lovell & Schimdt (1982) (JLMS) have proposed a method to estimate to estimate uit and not εit. In particular their estimator of uit is:

E[uit/εit] =  [ σλ / (1 + λ2)]/ [(f(ait)/(1- F(ait)))- ait]                    
               (4)
where [σ= σ v 2+ σ u 2]2, λ= (σ u /σ v), ait = εit λ/ σ, f and F are respectively the standard normal distribution and  the standard normal density function. 

Stevenson (1980) has introduced the truncated normal formulation by allowing the mean of underlying normal distribution of the inefficiency to be non zero,                                         
uit  =  |Uit|   where Uit ~  N[μ, (u2] 
                                       
              (5)
The truncated normal distribution containts additional parameter to be estimated and it provide a more flexible representation of the patterns of efficiency in data (Kumbhakar & Lovell, 2000).

For the purpose of this study, we fit the Cobb-Douglas cost function. The Cobb Douglas form can not accomodate multiple outputs without violating the requisite curvature proprieties in outspace (Kumbhakar & Lovell, 2000). Thus, the cost function assumes the following form:

Log(TCit)= a0 + B1 Yit1 + ∑j=13 δj Witj + ξ1INDit1+ γ1 OWNit1  + εit 

  (6)

The measured variables are as follows:
TCit = total operating cost; 

Yit1 = leasing loans;

Wit1 = price of labor that is calculated as the ratio of total labor cost on number of employees;

Wit2 = price of capital that is calculated as the ratio of other operating and administrative expense on fixed tangible assets;
Wit3 = price of purchased funds that is calculate as the ratio of interest expense on borrowed funds;
OWNit = if a captive firm C=1 and I=0; if a independent firm C=0 and I=1; otherwise C=0 and I=0 if a bank-related firm;
INDit = 1 if a indirect selling; otherwise 0 if a direct selling;
T = trend variable, t = 1, 2, 3, 4, 5 for years 2002, 2003, 2004, 2005, 2006.
To impose linear homogeneity in the input prices, the variables are normalized respect to  Wit2 :
TCit
= log(TCit/Wit2),

wjit
= log(Wjit/Wit2), j = 1, 2, 3

yit1
= log(Yit1).                     
                                
                            (7)
The OWNit and INDit variables are included directly into the production function assuming that these alter the shape of the production function.  In addition we included in the model also the variables related to the diversification (EQUP, REALE, AUTO). We argue that the diversification contributes to create a specifically production function.
Following Battese & Coelli (1995), we assume that environmental factors affect the degree of cost inefficiency but not the shape of the production technology. In particular, the inefficiency effects, uit, are expressed as a function of a vector of firm specific variables. Thus, uit, are assumed to be independently distributed as truncation at zero of the N(μ, σu), where μ= δ * Zit. 
- Zit.= is a vector of exogeneous variables that can influence the efficiency measures; 
- δ.= is a vector of parameters to be estimated.
In particular Battese & Coelli (1992, 1995) have proposed the following distribution of inefficiency:

uit  =  (tui
                    (8)

where (t  =  exp[-((t – Ti)] or (t  =  1  +  (1(t – Ti) + (2(t – Ti)2. 

  
In this specification the inefficiency need not be time invariant, Since T is quite small, it plausibile to assume the time invariant for ui.
For the purpose of this paper, firm specific variables are introduced to explain some difference in the distribution ui.. In particular we consider risk capital on total assets (EQTA) and non-performing loans on gross loans (RISK) as a proxy of the degree of risk-taking of each firm. The stochactic model requires homoskedasticity for both error components. In the case of heteroskedasticity of inefficiency, there are some specific factors that affect the distribution of ui. Thus, the estimates of the parameters and technical efficiency are biased. Indeed, in the case of heteroskedasticity of vi, it is biased only the estimation of technical efficiency.  The homoscedasticity is not rejected at the five percent level by applying the Goldfeld and Quandt test4.
4. DATA 

The sample data were obtained principally from ASSILEA (Association of Italian leasing firms) and Bankscope. We use data from unconsolidated accounts to avoid double counting. We delete firms for which data on one of the main variable are not available. The final sample consists of 150 observations between 2002 and 20065. It is an balanced dataset. A brief description of the sample is provided in Table 1. In Italy, leasing services are generally offered by Specialized Intermediaries which are companies operating principally in the leasing industry: these companies are either bank-affiliated or captive, or independent firms. The leasing firms also offer other collateral services in addition to leasing services, such as factoring, rent and so on. 
---------------------------------

Insert Table 1 about here

---------------------------------

5. EMPIRICAL RESULTS
In this section we propose the results of the parametric model. The Table 2 presents the estimation of Eqs (6). The coefficients of the price imput variables appear to be significant and positively related with the dependent variable, with the exception of lw1 in the Model 1. The parameter λ is calculated as the ratio between σu and σv. It is a measure of the amount of variation of inefficiency relative to noise for whole sample. The parameters σ and λ are both significant in the Model 1 and in the Model 2 as shown in Table 2. This suggests that the deviation from the frontier is determined also by inefficiency. The cost efficiency results to be more consistent in the Model 1 (.738) rather than in the Model 2 (.285). Thus, the results suggest that captive firms can be more effective in reducing operating costs rather than bank related firms and indipendent firms.  This may lead to an increase of marginal costs, reducing, both, equilibrium output and total revenues. The Table 2 reports also the estimates of the parameters of the enviromental variables. As discussed in the previous sections, we expect to find a positive relationship between ETA and cost efficiency and a negative relationship between RISK and cost efficiency. According to the literature, the coefficient of RISK appears to be negatively related with cost efficiency. Instead, the coefficient of ETA seems to have surprisingly a negative impact on cost efficiency. However this result confirms the negative relationship found by Casu & Molyneux (2003). Both coefficients, RISK and ETA, result to be statistically not significant. 
---------------------------------

Insert Table 2 about here

---------------------------------

Following Altunbas, Liu, Molyneux & Seth (2000), we estimate cost function including EQUP, REALE, AUTO, C, I, B, IND. Then, we compare the results with those derived from the same cost function excluding all and then individual variables. The results suggest that those variables impact marginally on cost efficiency.  In particular, Table 3 shows the different influence of C, I, B, INDI, EQUP, REALE, AUTO variables on cost efficiency estimates for Model 1 and Model 2.
---------------------------------

Insert Table 3 about here

---------------------------------

The indirect selling and diversification have a relevant negative impact on the estimation of cost efficiency in the case of Model 2. Instead, the diversification variables seem to have a positive effect on the estimation of cost efficiency when bank B and I dummies are included in the model. This result is consistent with the fact that captive firms are substantially monoproduct. Finally, we denote that all variables contribute to increase the estimation of cost efficiency only in the case of Model 1. In any case, the results should be treated with caution due to the interations between variables. 
6. CONCLUSION
This paper evaluates the determinats of cost efficiency in the Italian leasing industry. The data of our sample focuses on Italian leasing industry. Using data from the “Association of Italian leasing firms” (Assilea) and Bankscope, the sample consists of 150 observations between 2002 and 2006. In order to analize the cost efficiency, we use the Stochastic Frontier approach. 
The results show that all leasing firms should reduce the cost inefficiency to be on the frontier surface. However, captive firms appear to have lower cost efficiency respect to bank-related and independent fims. Moreover, the results suggest that risk factors do not affect cost efficiency. Indirect selling and diversification variables seem to have a negative impact on the estimation of cost efficiency when C (Captive firms) dummy is included in the model. Since the assumption of time invariant ui in the Battese and Coelli model appear restrictive, we suggest an investigation of the determinats of efficiency in leasing industry also applying other models. This study contributes to the previous literature both by extending the literature on efficiency and by investigating the determinants of efficiency in the leasing industry.
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ENDNOTES

 Data obtained from Annual Reports published by ASSILEA (Association of Italian

leasing firms).
2 Ministerial decree.

3 TUB is Testo unico Bancario, D.lgs n. 385, 1993. 

4 We apply White’s (1980) test to analyse cross-sectional heteroscedasticity. 

5 For the empirical analysis we use Nlogit version 4.
TABLES

Table 1: Sample used for the empirical analysis (thousands euro)
	Year
	Total number of firms
	Average Leasing contracts  (value)
	Average Equity 
	Average size of firms

	2006
	30
	1,421,648
	202,470
	4,294,566

	2005
	30
	1,289,454
	143,534
	3,481,757

	2004
	30
	1,009,507
	121,38
	3,142,414

	2003
	30
	902,315
	103,010
	2,879,444

	2002
	30
	1,038,721
	92,312
	2,665,649

	
	
	
	
	

	TOTAL
	150
	5,661,645
	662,714
	16,463,830


Table 2: Battese & Coelli model, Panel data 2002-2006
	Variables
	Coefficient
	P-value
	Coefficient
	P-value

	LY1
	.974
	.000***
	1.00
	.000***

	LW1
	.082
	.384
	.092
	.000***

	LW3
	.920
	.000***
	.914
	.000***

	IND
	-.356
	.001***
	-.340
	.000***

	C
	
	
	-.041
	.136

	I
	.028
	.867
	
	.000***

	EQUP
	.170
	.674
	.172
	.243

	REALE
	-.030
	.947
	-.028
	.765

	AUTO
	.797
	.088*
	.808
	.000***

	B
	.359
	.050**
	.315
	.000***

	Cost
	-.684
	.514
	-.642
	.015**

	
	
	
	
	

	mean=mu(i)
	
	
	
	

	RISK
	-2.07
	.685
	-2.32
	.996

	ETA
	-1.38
	.255
	-1.48
	.933

	
	
	
	
	

	Lamda
	2.35
	.000***
	2.99
	.000***

	Σu
	.423
	.000***
	.406
	.000***

	LnL
	-88.57
	
	-88.57
	

	
	
	
	
	

	
	Mean
	St. dev.
	Mean
	St. dev.

	Eff-u
	.738
	.131
	.285
	.125

	*p<0.10; ** p<0.05; *** p<0.01


Table 3: Cost Efficiency, Panel data 
	Model 
	STRUM, IMM, AUTO
	IND
	STRUM, IMM, AUTO, IND
	B, C, I

	1
	. 483
	.755
	.518
	.434

	2
	.479
	.764
	.517
	.434
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