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Determinants of Non-Performing 
Loans: The Case of Eurozone 
 
Summary: The purpose of the present study is to identify the factors affecting
the non-performing loans rate (NPL) of Eurozone’s banking systems for the
period 2000-2008, just before the beginning of the recession. In our days, 
Eurozone is in the middle of an unprecedented financial crisis, calling into
question the soundness of the banking systems of European countries. Look-
ing at both macro-variables (e.g. annual percentage growth rate of gross do-
mestic product, public debt as % of gross domestic product, unemployment)
and micro-variables (e.g. loans to deposits ratio, return on assets, return on
equity), we investigate which factors determine NPL on aggregate level. Over-
all, our findings reveal strong correlations between NPL and various macroe-
conomic (public debt, unemployment, annual percentage growth rate of gross
domestic product) and bank-specific (capital adequacy ratio, rate of non-
performing loans of the previous year and return on equity) factors. 
Key words: Non-performing loans, Bank specific variables, Macroeconomic 
variables, GMM difference. 

JEL: C23, G21.
 
 
 
 
 

During the last two decades, a significant increase of credit growth provided by fi-
nancial institutions was recorded (e.g. Massimo Cingolani 2013). This growth is at-
tributed to the deregulation process of financial markets and the development of in-
formation technologies in the banking industry, which led to the enhancement of fi-
nancial intermediation (Marie Panopoulou 2005; Laura Rinaldi and Alicia Sanchis-
Arellano 2006). 

In addition, deregulation process strengthened competition among banks (Vi-
cente Salas and Jesus Saurina 2003) both in domestic and other European markets. 
More specifically, competition was increased to a large and medium degree within 
domestic and European banking markets respectively (European Commission 1997). 
A big strand of literature found that, competition increased banks’ credit risk, i.e. 
affecting their loan portfolios in terms of bad loan screening procedures and relaxing 
borrowing criteria (e.g. Michael Manove, Jorge A. Padilla, and Marco Pagano 2001; 
Wilko Bolt and Alexander F. Tieman 2004; Sangjun Jeong and Hueechae Jung 
2013). 

One of the most common indicators that used to identify credit risk is the ratio 
of non-performing loans (NPL). Since 2008, the year of the beginning of the global 
financial crisis, the levels of NPL have significantly increased. In fact, according to 
analysts, the number of NPLs is expected to increase extremely in the forthcoming 
years, affecting the liquidity and profitability of banks and thereby the financial sta-
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bility of the banking systems. Although valuable efforts were performed to control 
and reduce NPLs, the index is still in the spotlight for both regulators and banks, as it 
was linked to bank failures and financial crises, especially in the decade of the ’90s.  

Considering the NPL as an endogenous variable, our research adds to a grow-
ing literature by determining the index through macroeconomic and bank specific 
factors. More precisely, we exclusively focused on the Eurozone for the period 2000-
2008, using aggregate data of 14 countries. Nowadays, Eurozone has been the center 
of attention due to the ongoing sovereign debt problems that some countries are fac-
ing. We focus on the pre-crisis period which was characterized by low interest rates, 
rising house prices and a stable economic environment. This situation led to the ex-
pansion of credit on both demand and supply side.  

Several studies examined the determinants of NPLs and problem loans (e.g. 
Santiago Fernandez de Lis, Jorge Martinez Pagés, and Jesus Saurina 2000; Abdel-
kader Boudriga, Neila Taktak, and Sana Jellouli 2009a; Raphael A. Espinoza and 
Ananthakrishnan Prasad 2010). However, contrary to the vast majority of the exist-
ing literature, our research is the first empirical study, which presents findings re-
garding the fragility of the Eurozone banking system. In particular, our study contri-
butes to enriching the existing literature by investigating factors that determine total 
NPL ratio, on aggregate basis, in the Eurozone. Our findings agree with the literature 
as both bank-specific and macroeconomic variables appear to exert a powerful influ-
ence on the non-performing loans rate.  

The rest of the paper is organized as follows. The next section presents the ex-
isting literature on problem loans, the NPL index, and its determinants. Section 2 
describes the sample and the empirical methodology. Section 3 presents the results of 
the econometric analysis and Section 4 offers concluding remarks and possible topics 
for further research concerning problem loans and the NPL rate. 
 
1. Literature Review 
 

In recent years, the interest in non-performing loans and their determinants has great-
ly increased, since we encounter more published data at bank, country, and aggregate 
banking system level. Several studies have been conducted on problem loans, the 
NPL and the similar default rate. The results reveal valuable insights about the quali-
ty of loan portfolios and generally the fragility of banks. The study of factors that 
affect financial vulnerability is a cause of disagreement, since, as mentioned earlier, 
several banking crises during the 90’s were due to the uncontrolled increase of prob-
lem loans. Many researchers consider NPL as “financial pollution” with harmful ef-
fects for both economic development and social welfare (e.g. Brenda Gonzales-
Hermosillo 1999; Levon Barseghyan 2010; Shihong Zeng 2011). Using the NPL as 
the key unity to measure loan losses, William R. Keeton and Charles Morris (1987) 
examined a sample of 2,470 insured commercial banks in the United States (US) for 
the period 1978-1985. They found that local economic conditions in combination 
with the low performance of various economic sectors are responsible for differences 
in loan losses recorded by different banks. Therefore, the banking institutions that 
undertake greater risk show greater losses. Similarly, Joseph F. Sinkey and Mary B. 
Greenawlat (1991) studying loan losses in commercial banks in the US for the period 
1984-1987, agreed that both internal and external factors play a decisive role in the 



 

195 Determinants of Non-Performing Loans: The Case of Eurozone 

PANOECONOMICUS, 2014, 2, pp. 193-206

shaping of the loan loss rate, which is defined as Net loans charge offs plus non-
performing loans divided by total loans plus net charge-offs. In an another study, 
Keeton (1999) studying bank report data for the period 1982-1996 in 50 US states 
and in the district of Columbia, found that the surge in the credit growth of banks is 
associated with the low credit standards for loans set by the banks. In the same wave-
length moved the study of John McGoven (1993) who found that banks (in US) suf-
fer loan losses due to lax credit standards, unsecured loans and the attitudes of bor-
rowers. Studying the instability of the Argentine banking system in the period 1993-
1996 through an accelerated failure time (AFT) model, Jose Bercoff, Julian Giovan-
ni, and Franque Grimard (2002) found that the NPL rate is equally influenced by 
bank-specific factors including asset growth, operating costs to asset ratio, institu-
tional characteristics related to private and foreign banking, and macroeconomic fac-
tors, such as credit growth, foreign interest rate, monetary expansion etc. 

In Europe, Fernandez de Lis, Martinez Pagés, and Saurina (2000) econometri-
cally identified loan losses through various banking and macroeconomic factors, us-
ing a panel data of Spanish commercial and savings banks for the period 1985-1997. 
This study showed that gross domestic product (GDP) growth rate has a negative 
effect on problem loans, confirming that in times of recession, problem loans in-
crease. They also concluded that bank size is negatively related to problem loans, 
while loan growth, collateral loans, net interest margin and market power positively. 
Examining a sample of 1,927 Italian banks for the period 2006-2008, Matteo Cotug-
no, Valeria Stefanelli, and Guiseppe Torluccio (2010) found that the default rate is 
positively correlated with bank size, ΔGross Loans and functional distance, and ne-
gatively with the return on assets (ROA) and ΔGDPt. Regarding the Greek banking 
market, Dimitrios Louzis, Aggelos T. Vouldis, and Vasilios L. Metaxas (2010) ex-
amined the effect of various macroeconomic and bank-specific factors on the NPL, 
studying each type of loan in the nine largest Greek banks both overall and separate-
ly, for the period 2003Q1-2009Q3. Specifically, Louzis, Vouldis, and Metaxas 
(2010) found that the real GDP growth rate, unemployment and lending rates have a 
strong negative effect on the level of NPL, as do the return on equity (ROE) and 
ROA indicators, interpreting these as a sign of poor bank management. 

In contrast to the aforementioned studies, Hipollyte Fofack (2005) did not ex-
amine individual banks from a particular country, but individual banks from a group 
of countries, based on their geographic location. More precisely, he investigated the 
factors affecting the NPL in Sub-Saharan countries. Using unbalanced panel data of 
16 countries with a total of 90 observations for the period 1993-2003, Fofack (2005) 
found that certain micro and macro factors present a positive covariance with non-
performing loans, applying a Granger causality analysis and correlations. 

Similarly, Espinoza and Prasad (2010) examined the effect of various macroe-
conomic and banking variables in the NPL ratio in the countries forming the Gulf 
Cooperation Council, i.e. Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and United 
Arab Emirates. They examined bank level data from 80 banks for the period 1998-
2008 using various econometric specifications. From the macroeconomic point of 
view, non-oil real GDP growth, stock market returns, interest rates, world trade 
growth, and the VIX index were introduced in their model. They also added various 
banking variables, which were related to capital adequacy ratio, measures of effi-
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ciency (expenses/asset ratio etc.), bank size, net interest margin and lagged credit 
growth. Their econometric analysis confirmed that both macroeconomic and bank-
specific variables determine the level of NPL ratio in Gulf countries.  

In addition, Boudriga, Taktak, and Jellouli (2009a), investigated the influence 
of various macro and micro factors on NPL in a sample of 46 banks from 12 coun-
tries (“Middle East and North Africa - MENA Countries”) for 2002-2006. Specifical-
ly, they found that high credit growth, loan loss provisions and the foreign participa-
tion of developed countries affect the levels of NPL. Moreover, they used different 
institutional variables in their model, which proved to affect significantly NPL rate. 

In another study, Boudriga, Taktak, and Jellouli (2009b), using aggregate 
banking, financial, institutional and legal environment data of 59 countries for the 
period 2002-2006, they examined whether and which factors determine the NPL rate. 
Their empirical results showed that the NPL is influenced mainly by bank-specific 
factors, such as capital adequacy, provisions, and bank ownership, while credit expo-
sure is reduced in countries where legal and institutional conditions are improved. 

Additionally, Mwanza Nkusu (2011) analysed the linkage between non-
performing loans and macroeconomic performance of 26 advanced economies from 
1998 to 2009. In his study, only macroeconomic variables were introduced. Specifi-
cally, GDP growth, unemployment, change in the house price index, change in the 
equity price index, inflation, nominal effective exchange rate, policy rate of interest 
and credit to the private sector were included in his empirical specification. His find-
ings revealed that a poor macroeconomic performance (i.e. slower GDP growth, 
higher unemployment or decreasing asset prices) could be associated with increasing 
non-performing loans in advanced economies.  

In contrast to Nkusu (2011), the study of Reinout de Bock and Alexander De-
myanets (2012) analyzed the determinants of bank asset quality in 25 emerging coun-
tries during 1996-2010, by examining only aggregate macroeconomic and credit in-
dicators. Their findings present that GDP growth rate, exchange rates and loan 
growth are the main determinants of non-performing loans in the examined countries. 

Contrary to the aforementioned studies, the research of Rinaldi and Sanchis-
Arellano (2006) is the only so far that addressed the NPL problem in Eurozone. 
However, is has to be underlined that their findings are limited to a sample of 7 Eu-
rozone countries from 1989Q3 to 2004Q2 and their investigation did not include re-
sults for the total NPL of the Eurozone’s banking systems, but only for the sectoral 
household NPL. Rinaldi and Sanchis-Arellano (2006) investigated the linkage be-
tween household non-performing loans ratio and various macroeconomic variables. 
They found that disposable income, households’ financial wealth and nominal lend-
ing rates exerted significant explanatory power on household NPL. Nevertheless, 
given the above limitations, their results should be interpreted with care since they 
examined only sectoral NPL and their sample included a small number of Eurozone 
countries. 

Based on the merits of the aforementioned studies, it is notable that both ma-
croeconomic (e.g. unemployment, house prices indices, inflation, lending rates, cre-
dit growth) and bank specific factors (e.g. profitability ratios, capital adequacy, bank 
size and ownership) seem to determine loan portfolio quality. However, it is obvious 
that there is a large gap in contemporary literature, regarding the determinants of 
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NPL in the Eurozone countries, which our empirical investigation hopes to fill in. In 
this context, the contribution of our article is threefold. Firstly, we focus on financial 
fragility of the Eurozones’ banking systems using aggregate NPL by examining data 
from the vast majority of the Eurozone countries. Secondly, we examine the total 
NPL of the Eurozone countries and not a particular subcategory of it. Finally, we 
include new macroeconomic variables (public finance characteristics) to our research 
as determinants of NPLs. Therefore, our study extends the existing literature provid-
ing safe and valid conclusions for the Eurozones’ banking systems.  
 
2. Data and Methodology 
 

2.1 Data 
 

The purpose of the present study is to investigate the factors affecting the NPL in the 
Eurozone. Literature review provides evidence that both aggregate and disaggregate 
(individual bank) data are used for similar investigations. Nevertheless, according to 
Boudriga, Taktak, and Jellouli (2009b), aggregate data for the whole banking system 
of each country (in contrast to the examination of individual data for each bank) are 
considered preferable as the risk of non-representativeness of the sample is reduced. 
Moreover, aggregate data were used by Rinaldi and Sanchis-Arellano (2006) in order 
to overcome the obstacle of disaggregate data unavailability in the euro area. For 
these reasons, we chose to examine exclusively aggregate data in our research.  

We extracted our data from the databases of the International Monetary Fund 
(IMF), the World Bank and the Eurostat. Our main objective was to collect data from 
all 17 countries of the Eurozone, for the longest possible period. However, the nature 
of the research and the multitude of the examined variables created difficulties in 
obtaining the required data for all countries. The main target of our study was to in-
vestigate the determinants of NPL ratio exclusively on the pre-crisis period. In this 
context, the final sample consisted of an unbalanced panel of 14 countries with 120 
observations for the period 2000-2008. According to Rinaldi and Sanchis-Arellano 
(2006), unbalanced panel data include more observations and their results are less 
dependent on a particular period. The distribution of observations is presented in Ta-
ble 1. 
 

Table 1  Observations per Country 
Countries Number of observations 

Greece 9 
Italy 9 

Portugal 9 
Spain 9 
France 9 
Ireland 9 

Germany 9 
Belgium 9 
Finland 9 
Austria 9 

Netherlands 7 
Luxembourg 9 

Estonia 9 
Malta 5 

Total 120 
 

Source: Compiled by the authors from IMF, World Bank and Eurostat. 
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2.2 Methodology 
 

As mentioned above, this study identifies the factors that affect positively or nega-
tively the NPL rate in 14 of the 17 Eurozone countries. Based on the merits of studies 
that investigate NPLs, we use a set of explanatory variables that are commonly ex-
amined in such models. However, one of our novelties is the inclusion of public 
finance variables. Additionally, contrary to Boudriga, Taktak, and Jellouli (2009a), 
Tarron Khemraj and Sukrishnalall Pasha (2009), Cotugno, Stefanelli, and Torluccio 
(2010), we used a dynamic panel regression method for our analysis. Specifically, in 
order to provide consistent and unbiased results, we implemented the difference Ge-
neralized Method of the Moments (GMM difference) estimation, which is based on 
first differences and was introduced by Manuel Arellano and Stephen Bond (1991). 
The choice of this estimation is also in line with the empirical investigations of Ga-
briel Jimenez and Jesus Saurina (2006), Louzis, Vouldis, and Metaxas (2010) and De 
Bock and Demyanets (2012). However, we investigate the effect of banking and ma-
croeconomic factors on NPLs for two separate periods, t and t-1. Our fist econome-
tric model is expressed as follows: 
 

NPLit  = a0 +  aiXi,t + aiMi,t + εi,t (1)
 

where NPL is the aggregate non-performing loans to total gross loans, X denotes the 
bank specific variables and M the macroeconomic factors, as presented on Table 2. 
Note that i  corresponds to the examined country of the sample and t  to the year. 

Furthermore, with the purpose of extending our investigation we use one lag 
for both bank-specific and macroeconomic regressors, targeting to capture the dy-
namics of explanatory variables over the previous year. Generally, the inclusion of 
time lags is commonly used in the literature e.g. Jimenez and Saurina (2006), Cotug-
no, Stefanelli, and Torluccio (2010), Louzis, Vouldis, and Metaxas (2010). There-
fore, our second econometric model is expressed as follows: 
 

NPLit =a1+aiXi,t-1 +aiMi,t-1+ εi,t-1. (2)
 
In order to obtain deeper insight into the relevance of explanatory variables, we esti-
mate Equation (1) and (2) in three different versions; we begin by examining only 
micro variables as regressors, secondly only macro variables and finally both micro 
and macro. 

For the GMM estimation, we employed first and second period lagged va-
riables as instruments for the explanatory variables, which are in line with the results 
of Sargan test. In order to check whether our series are autoregressive, we imple-
mented Kao panel cointegration test. The results indicated that the null hypothesis 
(H0 = no cointegration) is not rejected (p-value = 0.2547). 

One of the examined bank-specific factors is the capital adequacy ratio (CAP). 
CAP measures the risk that a bank can undertake. Generally, regarding capital ade-
quacy ratios, although they are widely used in similar studies, the results are not clear 
whether they affect positively or negatively the NPL index (Sinkey and Greenawlat 
1991; Bertrand Rime 2001).  
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Table 2  Presentation of Variables 
 

 Symbol Explanation Expected sign 

Ba
nk

 s
pe

ci
fic

 v
ar

ia
bl

es
 NPL Aggregate non-performing loans to total gross loans (+) 

CAP Bank capital and reserves to total assets (-)/(+) 

LTD Loans to deposit ratio (+) 

ROA Return on assets (-) 

ROE Return on equity (-) 

M
ac

ro
ec

on
om

ic
 v

ar
ia

bl
es

 DEBT Public debt as % of GDP (+) 

FISCAL Government budget deficit or surplus as % of GDP (-) 

GDP Annual percentage growth rate of GDP (-) 

INFL Annual average inflation rate (+)/(-) 

UNEMP % of unemployment (+) 
 

Source: Compiled by the authors.  
 
In addition, our study included the loans to deposits (LTD) index, which de-

monstrates the relationship between loans and deposits. LTD index is an important 
tool, which examines bank liquidity by measuring the funds that a bank has utilized 
into loans from the collected deposits. According to previous studies such as Louzis, 
Vouldis, and Metaxas (2010) and Shri B. M. Misra and Sarat Dhal (2010), the LTD 
index is expected to positively affect NPL. 

Apart from these factors, we also examined profitability ratios (variables ROA 
and ROE). Banks’ profitability is linked to the risk-taking behaviour of banks. As 
highly profitable banks have fewer incentives to engage in high-risk activities, ROA 
and ROE are expected to display a negative sign.  

Finally, in order to test the persistence of non-performing loans, we use the 
previous year’s non-performing loans rate (NPLt-1) as an independent variable and 
we expect a positive correlation. The inclusion of lagged terms of the dependent va-
riable on the right hand side of the equation violates the exogeneity assumption for 
regressors, thus more sophisticated and dynamic econometric techniques are required 
to provide unbiased estimations. In this context, the implementation of difference 
GMM technique is considered necessary. 

Furthermore, we investigated the influence of various macro factors on the 
dependent variable under consideration. According to Espinoza and Prasad (2010), 
the foregoing crisis reveals the importance of linking macroeconomic variables to the 
stability of banking systems. In this context, we added variables, GDP, inflation rate 
(INFL), unemployment rate (UNEMP), public debt as % of GDP (DEBT), and gov-
ernment budget deficit or surplus as % of GDP (FISCAL), in order to capture the 
economic conditions prevailing in Eurozone for the period 2000-2008 and how they 
affected the NPL index.  

Variables GDP and UNEMP control for the existing economic activity and 
highlight the effect of business cycle to loan quality. It is widely accepted that a 
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healthy economic environment can be linked to rising incomes and reducing unem-
ployment. Consequently, we expect a positive relation between NPL and unemploy-
ment and negative correlation with GDP. Moreover, variable INFL stands for annual 
average inflation rate, which affects borrower’s ability paying their loans. According 
to Nkusu (2011) inflation’s impact on loan quality can be ambiguous, thus can dem-
onstrate either negative or positive relationship with NPL. 

In some European countries, the current crisis first affected fiscal indices and 
then extended to the banks. Taking this point into consideration, public finance va-
riables (FISCAL and DEBT) were also included in our investigation. We anticipate a 
positive association between loan quality and public debt and adverse relationship 
with government budget deficit/surplus. Specifically, because variable FISCAL has 
by nature an adverse relationship with DEBT, it is expected to be negatively corre-
lated with NPL. 

To the best of our knowledge, this is one of the few studies that examines fac-
tors affecting NPL in Eurozone by means of aggregate data.  
 
3. Empirical Results 
 

3.1 Descriptive Statistics 
 

The descriptive statistics of the variables used in this empirical analysis are presented 
in Table 3. NPLit ranges from 0.2% to 12.3% and NPLit-1 from 0.2% to 15.5%. Va-
riables CAPit and CAPit-1 present a minimum of 2.7% and a maximum of 13.3% and 
15.5% respectively. In addition, the variables LTDit and LTDit-1 record a rather low 
disparity as their values range from 0.36 to 1.86 and from 0.33 to 1.86 respectively. 
As far as profitability ratios are concerned, it has to be mentioned that ROE records a 
relatively high disparity between countries, although the minimum value of both 
ROAit and ROEit displays a negative sign.  
 
Table 3  Descriptive Statistics of Variables in Equations 1 & 2 

Variables Mean Median Min Max SD 

NPLit 2.563 2.050 0.200 12.300 2.154 

NPLit-1 2.745 2.200 0.200 15.500 2.512 

CAPit 6.185 5.800 2.700 13.700 2.320 

CAPit-1 6.314 5.800 2.700 19.200 2.575 

LTDit 1.194 1.245 0.360 1.860 0.340 

LTDit-1 1.175 1.235 0.330 1.860 0.338 

ROAit 0.741 0.700 -1.300 2.700 0.498 

ROAit-1 0.804 0.750 0.000 2.700 0.460 

ROEit 12.192 12.900 -36.500 30.000 7.402 

ROEit-1 13.498 13.100 0.700 30.000 5.200 

DEBTit 57.058 58.800 3.700 110.300 30.998 
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DEBTit-1 57.547 58.850 3.700 113.700 31.144 

FISCALit -1.035 -1.050 -9.400 6.900 3.040 

FISCALit-1 -0.941 -1.050 -9.200 6.800 2.941 

GDPit 3.025 2.695 -5.130 11.190 2.584 

GDPit-1 3.420 3.300 -0.900 11.190 2.474 

INFLit 2.791 2.600 0.100 10.600 1.292 

INFLit-1 2.515 2.300 0.100 6.700 1.083 

UNEMPit 7.249 7.550 1.800 13.900 2.535 

UNEMPit-1 7.475 7.750 1.800 15.600 2.802 
 

Note: NPL is the aggregate of non-performing loans to total gross loans, CAP is the capital ratio defined as bank capital and 
reserves to total assets, LTD is the loans to deposit ratio, ROA is the return on assets, ROE is the return on equity, DEBT is 
the public debt as percentage of GDP, FISCAL is the budget deficit/surplus as a percentage of GDP, GDP is the annual 
percentage growth rate of GDP, INF is the annual average inflation rate and UNEMP is the unemployment rate. Where i 
corresponds to the examined country of the sample and t to the year.  

Source: Results obtained by the authors. 

 
Variable DEBTit, presents a very high disparity, since its minimum value 

stands at 3.7% and maximum at 110.3%. Variable FISCAL extends from -9.4 to 6.9 
denoting that countries present either deficit or surplus for negative and positive 
signs, respectively. However, it has to be underlined that both mean and median 
record negative values. Similarly, GDP shows positive and negative values, indicat-
ing that, over the period 2000-2008, some Eurozone countries marked negative 
growth. Furthermore, INFLit demonstrates a minimum of 0.1% and a maximum of 
10.6%. Finally, variable UNEMPit ranges from 1.8% to 13.9% and UNEMPit-1 from 
1.8% to 15.6%.  

 
3.2 Estimation Results 
 

The results of the difference GMM estimations are presented in Table 4. We present 
the coefficients of the independent variables and the corresponding p-values. It 
should be mentioned than we faced no problem with residuals, since, according to 
the Jarque Bera test, they were found to be normally distributed. Via the examination 
of the coefficients of the regressors, statistically significant correlations with non-
performing loans were demonstrated. 

In particular, bank specific variables CAP (Models 4 & 6) and ROE (Models 1 
& 3), are negatively correlated, while NPLt-1 (Models 1, 3, 4 & 6) is positively asso-
ciated with loan quality. In addition, macroeconomic variables DEBT (Models 5 & 
6) and UNEMP (Models 2, 3 & 5) were also found positively and significantly re-
lated to non-performing loans. On the contrary, variable GDP (Model 3) denoted a 
significant negative relationship. Contrary to our expectations, ROA & LTD and 
FISCAL & INFL did not show any significant impact on NPL ratio to all model spe-
cifications. 
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Table 4  Regression Results of Equations 1 & 2 
 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

CAPit 
-0.010
(0.914)  

-0.076 
(0.426)    

CAPit-1    
-0.136**
(0.050)  

-0.114* 
(0.094) 

LTDit 
-0.076
(0.922) 

 -0.039 
(0.961) 

   

LTDit-1    0.646
(0.431) 

 0.749 
(0.356) 

NPLit-1 
0.2890***
(0.001)  

0.270*** 
(0.002) 

0.292***
(0.001)  

0.262*** 
(0.003) 

ROAit 
0.570

(0.246) 
 0.618

(0.199) 
   

ROAit-1    0.484
(0.421) 

 0.377 
(0.513) 

ROEit 
-0.052**
(0.023)  

-0.038* 
(0.092)    

ROEit-1    
-0.005
(0.893)  

0.003 
(0.936) 

DEBTit  0.015
(0.500) 

0.038
(0.867) 

   

DEBTit-1     
0.127**
(0.000) 

0.112*** 
(0.000) 

FISCALit  -0.024
(0.667) 

-0.037 
(0.511) 

   

FISCALit-1     -0.062
(0.273) 

-0.076 
(0.180) 

GDPit  -0.071
(0.120) 

-0.079* 
(0.092) 

   

GDPit-1     
-0.055

(0.2794) 
-0.053 
(0.311) 

INFLit  
0.045

(0.598) 
0.039

(0.6416) 
   

INFLit-1     -0.059
(0.521) 

-0.081 
(0.383) 

UNEMPit  
0.237**
(0.011) 

0.185* 
(0.060)    

UNEMPit-1     
0.146*
(0.096) 

0.090 
(0.320) 

No. obs.  
(after adjustments) 

106 106 106 92 92 92 
 

Note: Table shows the coefficients estimates (coefficients in boldface are significant), and p-values of the difference GMM 
regression model. * Significance at the 10% level, ** significance at the 5% level, *** significance at the 1% level. Where 
NPL is the aggregate of non-performing loans to total gross loans, CAP is the capital ratio defined as bank capital and 
reserves to total assets, LTD is the loans to deposit ratio, ROA is the return on assets, ROE is the return on equity, DEBT is 
the public debt as percentage of GDP, FISCAL is the budget deficit/surplus as a percentage of GDP, GDP is the annual 
percentage growth rate of GDP, INF is the annual average inflation rate and UNEMP is the unemployment rate, and i cor-
responds to the examined country of the sample and t to the year. 

Source: Results obtained by the authors. 

 
4. Discussion  
 

Taking into consideration that the basic aim of our study is to investigate the factors 
that influence non-performing loans, the estimation results of our difference GMM 
models were quite interesting.  
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The variable NPLit-1 also showed a statistically significant positive correlation 
in all models. This result is corroborated by the literature, as similar findings were 
recorded in the studies of Jimenez and Saurina (2006), Manoj K. Dash and Gaurav 
Kabra (2010), and Misra and Dhal (2010), revealing the persistence of problem loans 
in the Eurozone.  

Contrary to the investigation of Boudriga, Taktak, and Jellouli (2009b), where 
aggregate country data were used, we record significant relationship between NPL 
and ROE. More precisely, we identify negative correlation between the aforemen-
tioned examined variables and NPL. This result, as expected, indicates that a deteri-
oration of profitability ratios lead to an increase in non-performing loans, confirming 
the risk-taking behaviour of banks. This negative relationship is also in line with the 
argument that bad management leads to riskier activities and weak performance. The 
studies of Boudriga, Taktak, and Jellouli (2009a), Cotugno, Stefanelli, and Torluccio 
(2010), Louzis, Vouldis, and Metaxas (2010) and which focused on individual banks, 
have also identified a significant negative correlation between NPL and profitability 
ratios.  

Regarding variable CAP, which determines the risk behaviour of banks, we 
observe that is statistically significant and displays a negative sign. This relationship 
is also confirmed by Allen Berger and Robert DeYoung (1997), Salas and Saurina 
(2002), Espinoza and Prasad (2010). Generally, a risky loan portfolio is marked by a 
high NPL (equivalent to high credit risk). Both at theoretical and empirical levels as 
mentioned by Boudriga, Taktak, and Jellouli (2009a, b) and Franco Fiordelisi, David 
Marques-Ibanez, and Phil Molyneux (2010), the relationship between risk and capital 
ratio is ambiguous. On one hand, it is argued that a low capital ratio increases the 
NPL (see Moral Hazard Hypothesis in Berger and DeYoung 1997). On the other 
hand, it is supported that banks with high capital adequacy ratios are involved in high 
risk activities, creating risky loan portfolios, and therefore high NPL rates. 

Beyond bank-specific variables, interesting results appear for macroeconomic 
variables, suggesting that the state of the economy in the Eurozone has a significant 
effect on the NPL index. This fact is also confirmed by the study of Rinaldi and San-
chis-Arellano (2006). However, we examined and detected different macroeconomic 
variables, which affect loan portfolio quality. Specifically, we found a positive corre-
lation, as expected, between public debt and non-performing loans. This relationship 
highlights that fiscal problems in Eurozone countries might lead to an important rise 
of problem loans.  

Furthermore, based on our estimations, we recorded that business cycle influ-
ences significantly the loan portfolio quality. Specifically, we found strong positive 
correlation between loan quality and unemployment, revealing that lack of employ-
ment weakens borrower’s ability to pay their loan instalments. GPD also seems to 
exert a decisive influence on the NPL index in Eurozone countries, although only in 
Model 3, revealing that during booming periods the loan quality is improved and 
adversely. These findings were also corroborated with Martin Brookes, Mike Dicks, 
and Mahmood Pradhan (1994), Fernandez de Lis, Martinez Pagés, and Saurina 
(2000), Salas and Saurina (2002), Louzis, Vouldis, and Metaxas (2010), Nkusu 
(2011), and De Bock and Demyanets (2012), etc. 
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5. Conclusions  
 

In the present study, we applied an econometric model that helped us to identify fac-
tors that influence the rate of non-performing loans in the Eurozone, focused on pre-
crisis period. Using aggregate data on a panel of 14 countries for the period 2000-
2008 and applying the difference GMM estimation, we found strong correlations 
between NPL and various macroeconomic and bank-specific factors. It is worthwhile 
to mention that to the best of our knowledge, it is the first empirical study, which 
explores possible macroeconomic and bank specific drivers that affect non-
performing loans ratio using aggregate level data in Eurozone. According the exist-
ing literature aggregate data is considered more preferable, as it substantially reduces 
the risk of non-representativeness of the sample.  

Our findings largely agree with the literature as, in terms of bank-specific va-
riables, the rate of non-performing loans of the previous year, the capital ratio and 
ROE appear to exert a powerful influence on the non-performing loans rate. At the 
same time, from macroeconomic perspective, public debt, GDP and unemployment 
seem to be three additional factors that affect the NPL index, unveiling that the state 
of the economy of Eurozone countries is clearly linked to loan portfolio quality.  

As mentioned above, the study focused on the period 2000-2008, before the 
beginning of the prolonged recession. The reason that our study did not include more 
recent data is that information for subsequent periods for all Eurozone countries was 
not available. In this context, future research could be expanded by including more 
recent data to determine whether and to what extent the results reported in this study 
are also confirmed during the prolonged recession. Furthermore, the examined model 
could be applied not only to the Eurozone but also to the EU27, presenting a more 
comprehensive view of factors that affect the NPL rate in the European Union in 
general. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

205 Determinants of Non-Performing Loans: The Case of Eurozone 

PANOECONOMICUS, 2014, 2, pp. 193-206

References  
 

Arellano, Manuel, and Stephen Bond. 1991. “Some Tests of Specification for Panel Data: 
Monte Carlo Evidence and an Application to Employment Equations.” Review of 
Economic Studies, 58(2): 277-297. 

Barseghyan, Levon. 2010. “Non-Performing Loans, Prospective Bailouts, and Japan’s 
Slowdown.” Journal of Monetary Economics, 57(7): 873-890. 

Bercoff, Jose, Julian Giovanni, and Franque Grimard. 2002. “Argentinean Banks, Credit 
Growth and the Tequila Crisis: A Duration Analysis.” Unpublished. 

Berger, Allen, and Robert DeYoung. 1997. “Problem Loans and Cost Efficiency in 
Commercial Banks.” Journal of Banking and Finance, 21(6): 849-870. 

Bolt, Wilko, and Alexander F. Tieman. 2004. “Banking Competition, Risk and Regulation.” 
International Monetary Fund Working Paper WP/04/11. 

Boudriga, Abdelkader, Neila Taktak, and Sana Jellouli. 2009a. “Bank Specific, Business 
and Institutional Environment Determinants of Nonperforming Loans: Evidence from 
MENA Countries.” Paper presented at Economic Research Forum 16th Annual 
Conference, Cairo. 

Boudriga, Abdelkader, Neila Taktak, and Sana Jellouli. 2009b. “Banking Supervision and 
Nonperforming Loans: A Cross-Country Analysis.” Journal of Financial Economic 
Policy, 1(4): 286-318. 

Brookes, Martin, Mike Dicks, and Mahmood Pradhan. 1994. “An Empirical Model of 
Mortgage Arrears and Repossessions.” Economic Modelling, 11(2): 134-144. 

Cingolani, Massimo. 2013. “Finance Capitalism: A Look at the European Financial 
Accounts.” Panoeconomicus, 60(3): 249-290. 

Cotugno, Matteo, Valeria Stefanelli, and Guiseppe Torluccio. 2010. “Bank Intermediation 
Models and Portfolio Default Rates: What’s the Relation?” Paper presented at 23rd 
Australasian Finance and Banking Conference, Sydney. 

Dash, Manoj K., and Gaurav Kabra. 2010. “The Determinants of Non-Performing Assets 
in Indian Commercial Bank: An Econometric Study.” Middle Eastern Finance and 
Economics, 7: 94-106. 

De Bock, Reinout, and Alexander Demyanets. 2012. “Bank Asset Quality in Emerging 
Markets: Determinants and Spillovers.” International Monetary Fund Working Paper 
WP/12/71. 

Espinoza, Raphael A., and Ananthakrishnan Prasad. 2010. “Nonperforming Loans in the 
GCC Banking System and their Macroeconomic Effects.” International Monetary 
Fund Working Paper WP/10/224. 

European Commission. 1997. Credit Institutions and Banking, the Single Market Review 
Series, Subseries II - Impact on Services. Luxembourg: Office for Official Publications 
of the European Communities. 

Fernandez de Lis, Santiago, Jorge Martinez Pagés, and Jesus Saurina. 2000. “Credit 
Growth, Problem Loans and Credit Risk Provisioning in Spain.” Banco de Espana 
Working Paper 18. 

Fiordelisi, Franco, David Marques-Ibanez, and Phil Molyneux. 2010. “Efficiency and 
Risk in European Banking.” European Central Bank Working Paper Series 1211.  

Fofack, Hipollyte. 2005. “Non-Performing Loans in Sub-Saharan Africa: Causal Analysis 
and Macroeconomic Implications.” World Bank Policy Research Working Paper 3769. 



 

206 Vasiliki Makri, Athanasios Tsagkanos and Athanasios Bellas 

PANOECONOMICUS, 2014, 2, pp. 193-206 

Gonzales-Hermosillo, Brenda. 1999. “Developing Indicators to Provide Early Warnings of 
Banking Crises.” Finance & Development. June 1999, 36-39. 

Jeong, Sangjun, and Hueechae Jung. 2013. “Bank Wholesale Funding and Credit 
Procyclicality: Evidence from Korea.” Panoeconomicus, 60(5): 615-631. 

Jimenez, Gabriel, and Jesus Saurina. 2006. “Credit Cycles, Credit Risk, and Prudential 
Regulation.” International Journal of Central Banking, 2(2): 65-98. 

Keeton, William R., and Charles S. Morris. 1987. “Why Do Banks’ Loan Losses Differ?” 
Federal Reserve Bank of Kansas City Economic Review, 72(5): 3-21.  

Keeton, William R. 1999. “Does Faster Loan Growth Lead to Higher Loan Losses?” Federal 
Reserve Bank of Kansas City Economic Review, 84(2): 57-75. 

Khemraj, Tarron, and Sukrishnalall Pasha. 2009. “The Determinants of Non-Performing 
Loans: An Econometric Case Study of Guyana.” Munich Personal RePEc Archive 
Paper 53128.  

Louzis, Dimitrios, Aggelos T. Vouldis, and Vasilios L. Metaxas. 2010. “Macroeconomic 
and Bank-Specific Determinants of Non-Performing Loans in Greece: A Comparative 
Study of Mortgage, Business and Consumer Loan Portfolios.” Bank of Greece 
Working Paper 118. 

Manove, Michael, Jorge A. Padilla, and Marco Pagano. 2001. “Collateral versus Project 
Screening: A Model of Lazy Banks.” RAND Journal of Economics, 32(4): 726-744. 

McGoven, John. 1993. “Why Bad Loans Happen to Good Banks?” The Journal of 
Commercial Lending, 75(6): 44-51. 

Misra, Shri B. M., and Sarat Dhal. 2010. “Pro-Cyclical Management of Banks’ Non-
Performing Loans by the Indian Public Sector Banks.” http://www.bis.org/ 
repofficepubl/arpresearch201003.08.pdf. 

Nkusu, Mwanza. 2011. “Nonperforming Loans and Macrofinancial Vulnerabilities in 
Advanced Economies.” International Monetry Fund Working Paper 11/161. 

Panopoulou, Marie. 2005. Technological Change and Corporate Strategy in the Greek 
Banking Industry. Athens: Center of Planning and Economic Research. 

Rime, Bertrand. 2001. “Capital Requirements and Bank Behaviour: Empirical Evidence for 
Switzerland.” Journal of Banking and Finance, 25(5): 789-805. 

Rinaldi, Laura, and Alicia Sanchis-Arellano. 2006. “Household Debt Sustainability, what 
Explains Household Non-Performing Loans? An Empirical Analysis.” European 
Central Bank Working Paper Series 570.  

Salas, Vincente, and Jesus Saurina. 2002. “Credit Risk in Two Institutional Regimes: 
Spanish Commercial and Savings Banks.” Journal of Financial Services Research, 
22(3): 203-224. 

Salas, Vincente, and Jesus Saurina. 2003. “Deregulation, Market Power and Risk Behaviour 
in Spanish Banks.” European Economic Review, 47(6): 1061-1075. 

Sinkey, Joseph F., and Mary B. Greenawlat. 1991. “Loan-Loss Experience and Risk-
Taking Behaviour at Large Commercial Banks.” Journal of Financial Services 
Research, 5(1): 43-59. 

Zeng, Shihong. 2011. “Bank Non-Performing Loans (NPLS): A Dynamic Model and 
Analysis in China.” Modern Economy, 3(1): 100-110. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


