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Credit Risk and Capital Requirements for the Portuguese Banking 

System1 

 
Paula Antão 

Ana Lacerda 

 

 

Abstract: In this study, an assessment of the impact of Basel II capital requirement 

rules driven by credit risk of non-financial firms is performed. Intervals of variation for 

the risk drivers are established such that capital requirements for firms' credit risk 

under Basel II exceed capital requirements under Basel I. Moreover, a characterization 

of the Portuguese Banking system, which includes a description of corporate credit and 

its associated probabilities of default, and the computation of capital requirements are 

performed. 

 

Keywords: Basel II, Capital requirements, Credit Risk, Banking regulation and Banking 

system 

JEL Classification:  G21, G28 

                                                 
1 The authors would like to thank Ana Cristina Leal, Nuno Ribeiro, António Antunes and the 
participants at the internal seminar at Banco de Portugal for their comments. The opinions of 
the study represent the views of the authors and do not necessarily coincide with those of Banco 
de Portugal. The usual disclaimer applies. 
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1. Introduction 

 

Capital requirements for banks are of foremost importance for financial stability in the 

sense that they are intended to minimise the probability of bank failure at reasonable 

cost. In fact, past episodes of widespread bank insolvency turned out to be very costly 

in terms of taxpayers’ money and highly disruptive to the real economy reflected, for 

example, in output losses and steep rises in unemployment. The role of capital 

requirements works at least in two ways: it provides a loss absorbing cushion for 

unexpected events and, if properly designed, introduces incentives for banks to limit 

the risk of their activities. Actually, given that capital, and in particular equity, is the 

most expensive source of banks’ funding, capital requirements have an impact on the 

return on equity while potentially influencing the competitive stance in the financial 

sector. Against this background and given growing international capital mobility, 

global harmonization of prudential supervision, ensuring a level playing field among 

banks in different countries, is crucial. The 1988 Basel Accord (Basel Committee on 

Banking Supervision (1988)) was the beginning of the convergence of the rather 

different approaches that countries adopted. In June 2004 a revision of this framework, 

commonly denominated Basel II, was published by the Basel Committee on Banking 

Supervision (Basel Committee on Banking Supervision (2006b)). These new rules were 

then laid down in EU legislation and subsequently transposed into Portuguese national 

law, coming into force in 2007.2  

 

Basel II is based on three mutually reinforcing pillars. Pillar I presents capital 

requirements for credit, market and operational risk, introducing the main innovations 

of this revision. One of the innovations concerns the use of credit ratings (either 

internal or external) for the assessment of capital requirements, which become sensitive 

to the credit quality of each specific exposure, not relying solely on credit type. In this 

sense, capital requirements became dependent on the quality of credit, inferred from 

estimates of risk drivers such as the probability of default and the loss given default. 

Additionally, the volume of corporate sales and the maturity of credit may also be 

relevant for evaluating capital requirements. Another important innovation is that 

banks are required to hold capital for operational risk. Pillar II concerns the supervision 

of banks. Banking supervisors are given more authority to evaluate the consistency and 

                                                 
2 Given that the adoption of the new framework was optional in 2007, it was implemented by 
the majority of the Portuguese banks only in 2008.  
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robustness of banks’ internal risk assessment methodologies. Finally, Pillar III 

introduces rules on the information banks are required to publish. This pillar is also 

called the market discipline pillar. 

 

The relation between capital requirements and credit quality established under Basel II 

is believed to have an economic pro-cyclical effect.3 The idea is that when the economy 

is on the down side of the cycle credit risk measures tend to increase, resulting in 

higher capital requirements. As it tends to be difficult to raise capital in downturns, 

banks may be forced to reduce their lending activities, thus exacerbating shocks in the 

real economy. There may also be other negative shocks reflected in their capital base. 

In this context, an assessment of the capital requirement for the European banking 

system is of extreme importance, as European firms rely heavily on bank financing. 

This is the case of Portugal as, in December 2007, corporate loans represented more 

than 80% of total corporate debt, defined by the sum of bank loans granted to and 

bonds issued by the corporate sector. The importance of banks as a source of financing 

is even higher if commercial paper in banks’ portfolios is also taken into account 

alongside loans granted, as the sum of these two financial instruments held by banks 

represents more than 85% of total corporate debt. 

 

In this study, an assessment is made of the impact of Basel II rules regarding capital 

requirements by credit risk of non-financial firms. Intervals of variation for the above 

mentioned risk drivers are established such that capital requirements for firms’ credit 

risk under Basel II exceed capital requirements under Basel I. Moreover, for the 

Portuguese banking system in 2007 we conclude that, if the observed default rate is 

used as a proxy for the probability of default, under Basel II capital requirements for 

exposures larger than one million euros to small and medium sized firms are generally 

higher than the ones assessed under Basel I. Capital requirements for exposures to large 

firms are similar to those for exposures smaller than one million euros to small and 

medium sized firms, being these classes the ones that exhibit the smallest capital 

requirements. For the Portuguese banking system, capital requirements being higher or 

lower than what is stipulated under Basel I is highly dependent on the assumed loss 

given default. In particular, using estimates of the loss given default in previous studies 

of Portuguese banks (always smaller than 52%) capital requirements for credit risk of 

non-financial firms are in general less than what is required under Basel I. Nevertheless, 

                                                 
3 Benford and Nier (2007), Heid (2007) and Kashyap and Stein (2004), among many others, 
discuss the cyclicality impacts of Basel II using quite different approaches. 
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results should be interpreted with caution because the sample used is biased towards 

borrowers with better credit risk assessment, due to the lack of information on a subset 

of borrowers with higher than average credit risk. 

 

This study is restricted to the analysis of credit risk of non-financial firms, and does not 

look at credit risk associated with other loans, at market risk and at operational risk. 

Capital requirements are expected to decrease if credit risk associated with other loans 

is considered, as the majority of these other loans are mortgage loans which 

traditionally have lower values for the probability of default and the loss given default. 

However, capital requirements would be higher if operational risk is considered as, 

according to the Banco de Portugal (2008), in June 2008, the capital charge for 

operational risk accounted for 7% of overall capital requirements. Nevertheless, the 

overall analysis is representative as loans to non-financial firms represent about 45% of 

total loans granted by the Portuguese financial system to the non-financial private 

sector (non-financial firms and households) and considers the risk component with 

higher relevance in capital requirements. 

 

The conclusions of this study are in line with studies carried out in other countries, 

despite the fact that our data captures the recent decline in the firms’ financial 

standing. Using information for Spanish firms along the period 1994-2001, Saurina and 

Trucharte (2004) conclude that capital requirements driven by firms’ credit risk would 

be 7.27%, versus 8% under Basel I. Fabi, Laviola, and Reedtz (2005) use data on 

Italian firms for 2002, and conclude that overall capital requirements for firms’ credit 

risk would be equal to 5.8%. The Results of the Fifth Quantitative Impact Study 

(Basel Committee on Banking Supervision (2006a)), undertaken between October and 

December 2005 by the Basel Committee on Banking Supervision on 31 countries,4 show 

that minimum required capital for credit risk under Basel II would decrease relative to 

the Basel I Accord. Although the portfolio of credits to firms implies a decrease in 

minimum required capital, the main driver of this result is the mortgage portfolio, 

which is not analysed here.  

 

This work is organized as follows. In section 2, a description of capital requirements for 

corporate sector credit risk is presented and compared with the situation under Basel I. 

In section 3, using data from the Portuguese banking system, a characterization of the 

                                                 
4 The Fifth Quantitative Impact Study was performed on G10 countries, except the US, and 
other non-G10 countries including Portugal.  
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loans to firms and their rates of default is presented. In section 4, an evaluation of 

capital requirements for the Portuguese banking system is given. Finally, section 5 

presents the main conclusions. 

 

 

2. Capital Requirements for Credit Risk 

 

This section discusses the Basel II framework in respect to capital requirements for 

credit risk in non-financial firms. It starts by briefly recalling the fundamentals of the 

Basel II Accord and provides a general overview of the computation of capital 

requirements for credit risk. The second part of this section presents a comparison of 

capital requirements under Basel I and Basel II for firms’ credit risk as a function of 

the risk components underlying the Basel II setting.  

 

2.1. Overview of capital requirements within the Basel II framework  

 

The final version of the Basel II Accord, dated June 2004, is the result of a long process 

characterized by an intense dialogue between the Basel Committee on Banking 

Supervision, called here the Committee, the banking industry and national regulators. 

The Committee released several proposals for consultation and also conducted several 

quantitative impact studies on its proposals, aimed at measuring the impact of the new 

rules. The final version of the text came out of this dialogue with considerable 

improvements. 

 

The development process of this new framework started in 1996 as capital requirements 

for market risk were first introduced in the Basel I Accord (Basel Committee on 

Banking Supervision (1996)). In its initial stage, three complementary pillars were 

established. The first one, on minimum capital requirements, aims to establish a better 

correspondence between regulatory capital and economic risk of exposures. It also 

introduces the need of minimum capital requirements for operational risk. The second 

pillar, on the supervisory review process, intends to ensure that banks have adequate 

capital to support the risk in their business, giving supervisors the role of evaluating if 

banks are assessing well their capital needs. The third pillar, on market discipline, 

develops a set of disclosure requirements which will allow market participants to assess 

the capital adequacy of institutions. In later stages, the Committee announced a 

formula for calculating capital charges, as a function of credit risk measures. The 
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initially single formula proposed by the Committee introduced more risk sensitiveness 

to the computation of risk weighted assets, but it was found to be suboptimal. In the 

final version of the Basel II capital rules, the main risk function is adjusted to each 

portfolio of exposures resulting in a different treatment in terms of capital 

requirements, across segments of credit. Finally, with respect to the treatment of credit 

losses, initial proposals called for banks to hold enough capital to absorb expected and 

unexpected credit losses. However, the final version of the Accord adopts an approach 

based solely on unexpected losses, while banks are expected to provision expected 

losses.  

 

The Basel II Accord retains key elements of the Basel I Accord, among them the basic 

structure of the 1996 Market Risk Amendment regarding the treatment of market risk 

(Basel Committee on Banking Supervision (1996)), the definition of eligible capital and 

the general requirement for banks to hold total capital equivalent to at least 8% of 

their total risk-weighted assets. Hence, under Basel II, as under Basel I, the eligible 

capital needs to be equal to or more than 8% of the risk-weighted assets, i.e., it follows 

the rule 

≥
Eligible Capital

8%
Total Risk Weighted Assets . 

 

While the definition of eligible capital was almost kept unchanged from Basel I to Basel 

II, the calculation of the total risk-weighted assets has been significantly changed. The 

total risk-weighted assets are the sum of the risk-weighted assets for credit risk and a 

12.5 multiple of capital requirements for market risk and operational risk.5 As far as 

credit risk is concerned, the risk-weighted assets are computed by applying a weight to 

each exposure. This weight is the value of a function provided by the Committee 

(hereafter denoted risk weight function), where the inputs of this function are the risk 

drivers of each exposure. The weight dependence on the risk drivers is a major 

difference to the previous regulation, as under Basel I, the weights to be applied were 

set for very broad categories of credit risk. The weights used were 0, 10, 20, 50 and 

100%. As an illustration, corporate credit used to be weighted at 100% for all 

exposures, a situation that was widely recognized as not reflecting the heterogeneity of 

risks within the portfolio of corporate credit.  

                                                 
5 In this sense capital requirements are the sum of three components: 8% of the risk-weighted 
assets for credit risk, capital requirements for market risk and capital requirements for 
operational risk. 
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One of the motivations for the revision of the Basel I Accord was the insufficient risk 

sensitivity in the calculation of risk-weighted assets. Since the first proposals, there was 

a clear intention to replace the “one-size-fits-all” framework of the Basel I Accord with 

a variety of options. Hence, according to the final version of the Basel II Accord, banks 

may decide between two broad methodologies to compute the risk-weighted assets: the 

Standardized approach and the Internal Ratings-based (IRB) approach.6 These 

approaches differ in two main respects. First, the Standardized approach is based on 

external risk assessments produced by rating agencies while the IRB approach is based 

on banks’ internal credit risk systems. Second, under the Standardized approach, risk 

weights are set by the Committee as a function of the external rating and take only 

discrete values (very similar to Basel I). Under the Internal Ratings-based approach, 

risk weights are obtained by applying the risk weight function defined by the 

Committee that gives rise to a range of values for risk weights. Although banks may 

decide on which methodology to use, they may have an incentive to use the more 

sophisticated ones, as they should reflect more accurately the risk of the credit 

exposure. Once a bank adopts the IRB approach for part of its credits7, as it is 

acceptable that it may not be practicable to implement it all at once, it is expected 

that this approach would be gradually implemented across all other credits. Moreover, 

once a more advanced approach is adopted, a voluntary return to less sophisticated 

approaches must be approved by the supervisor. 

 

To implement the IRB approach, banks should categorize credits into broad classes of 

assets with different underlying risk characteristics. The classes of assets are corporate, 

sovereign, banks, retail and equity. Although there is a class denoted corporate, some 

exposures to firms are not classified here. In its final version, the Accord distinguishes 

between exposures to small and medium sized firms (which are defined as firms with 

annual sales lower than 50 million euros) and exposures to larger firms. Exposures to 

small and medium sized firms (SMEs) are categorized either in the retail class (if the 

size of the exposure is smaller than 1 million euros) or in the corporate class, while 

exposures to larger firms are always categorized in the corporate class. Nonetheless, it 

should be stressed that the regulatory treatment of SMEs classified as corporate 

departs from the one applied to larger firms, according to their level of sales. 

                                                 
6 The IRB methodology has to be validated by the national supervision authority. 
7 The first authorization for the use of the IRB approach requires that more than 50% of the 
credits are considered and among the classes considered almost all the credit must be included. 
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For each class of assets, the risk-weighted assets for credit risk result from the 

internally estimated risk parameters and the risk weight functions8 supplied by the 

Committee. Regarding the risk weight function, the Accord provides two different 

versions: one for sovereign, corporate and bank exposures and another one for retail 

exposures. For the first, this function is 

 
0.5 0.51 1 ( 2.5) ( )( ) (0.999) 1.06

1 1 1 1.5 ( )
R M b PDK LGD N NI PD NI LGD PD

R R b PD

⎧ ⎫⎡ ⎤ ⎧ ⎫+ − ×⎪ ⎪⎛ ⎞ ⎛ ⎞= × + − × ×⎢ ⎥⎨ ⎬⎨ ⎬⎜ ⎟ ⎜ ⎟− − −⎝ ⎠ ⎝ ⎠ ⎩ ⎭⎢ ⎥⎪ ⎪⎣ ⎦⎩ ⎭

 (1) 

 

where R is defined as follows  

50 50

50 50

1 1 50.12 0.24 1 0.04 1
1 1 45

PD PDe e SR
e e

− −

− −

⎡ ⎤− − −⎡ ⎤= + − − −⎢ ⎥ ⎢ ⎥− − ⎣ ⎦⎣ ⎦
, 

 

S is a function of annual sales of the firm concerned (expressed in millions of euros), M 

is the maturity of the exposure (expressed in years), b is defined as 

[ ]= − 2( ) 0.11852 0.05478 ln( )b PD PD , N denotes the standard normal cumulative 

distribution, NI denotes the inverse of the standard normal cumulative distribution, PD 

is the probability of default and LGD is the loss given default. The function S equals 

annual sales in millions of euros if annual sales are between 5 and 50 million euros, it 

equals 5 if annual sales are smaller than or equal to 5 million euros and it equals 50 if 

annual sales are higher than or equal to 50 million euros. The sales adjustment 

(corresponding to the third term on the R definition) applies only to corporate 

exposures. 

 

Capital requirements are positively related with PD, LGD, M and R. The positive 

relationship of capital requirements on M is dependent on the loss given default and on 

the level of sales. In fact, a change in the maturity of the credit has a higher impact on 

capital requirements for higher values of S and LGD. Notice that R is the correlation 

coefficient representing the degree of co movement in credit risk of all exposures in the 

portfolio. This coefficient is derived from the asymptotic risk factor model underlying 
                                                 
8 The source of these functions is the conditional VAR. The IRB approach of Basel II to 
determining how much capital a bank should hold focuses on the probability of bank 
insolvencies arising from credit losses that supervisors are willing to accept. In their lending 
activity, banks know that there are always some borrowers that default on their credits. The 
expected part of credit losses should be covered by provisions, while the unexpected losses 
should be covered by capital. For this reason, the minimum capital requirement is set to ensure 
that unexpected losses exceeds the level of capital with a probability of 0.1%, which is set as the 
probability of bank insolvency under Basel II. 
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capital requirements under Basel II. Finally, the factor 1.06 is an ad-hoc adjustment 

introduced in 2004 by the Basel Committee. The Committee had a goal with the 

adoption of the Basel II capital rules of neither significantly decreasing nor increasing 

the aggregate level of regulatory capital in the banking system. However, the minimum 

required capital resulting from the changes occurred between the third consultative 

paper (mid-2003) and the final text of the Accord decreased. Subsequently, the 

Committee decided to introduce a scaling factor of 1.06 to offset the mentioned 

decrease in capital requirements9. 

 

Capital requirements for retail exposures are  

 
0.5 0.51 ( ) (0.999)

1 1
RK LGD N NI PD NI LGD PD

R R

⎧ ⎫⎡ ⎤⎪ ⎪⎛ ⎞ ⎛ ⎞= × + − ×⎢ ⎥⎨ ⎬⎜ ⎟ ⎜ ⎟− −⎝ ⎠ ⎝ ⎠⎢ ⎥⎪ ⎪⎣ ⎦⎩ ⎭
           (2) 

 

where 

35 35

35 35

1 10.03 0.16 1
1 1

PD PDe eR
e e

− −

− −

⎡ ⎤− −
= + −⎢ ⎥− −⎣ ⎦

. 

 

Although our study concerns firms, this risk function is relevant as exposures lower 

than one million euros to SMEs will be classified as retail. In this case capital 

requirements are not dependent on the maturity of the credit as well as on the level of 

annual sales. The correlation (R), which is not dependent on the level of annual sales, 

proves to be smaller than the one for corporate exposures. The rationale behind this 

differentiated treatment to small business is that the default risk of smaller firms is 

assumed to be mostly idiosyncratic, implying a smaller correlation when compared to 

larger firms. Additionally, for the same increase in the level of PD the correlation 

exhibits a smaller decrease than in the case of the corporate exposure.  

 

Regarding the estimation of the risk parameters, the Committee made two approaches 

available: the Foundation approach and the Advanced approach. Under the Foundation 

approach, banks are required to use their own estimate of the probability of default and 

rely on supervisory estimates for all other risk parameters. Under the Advanced 

approach, banks must use their own estimates for the PD, the loss given default, the 

exposure at default (EAD) and the effective maturity. These two approaches apply to 

                                                 
9 Later, in May 2006, the committee decided to keep the 1.06 scaling factor unchanged, although 
the results from the fourth and fifth quantitative impact studies would suggest an update of this 
figure. 
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all credit classes with the exception of retail exposures. For retail exposures banks need 

to provide estimates of all risk parameters, implying that for this type of exposures 

only the IRB Advanced approach can be used.  

 

2.2. A comparison between Basel I and Basel II capital requirements  

 

The focus of this study is the risk weight function, since it provides the risk-weighted 

assets and therefore the capital requirements.10 In what follows we will establish regions 

for the PD and LGD such that Basel II capital requirements for firms’ credit risk are 

higher than the ones established under Basel I. Moreover, we also proceed with a 

comparison of capital requirements if a given credit is considered retail or corporate, 

ceteris paribus. 

 

In order to establish regions for LGD, we consider it to take values in the region 

between 45% and 75%. These limits, although somewhat arbitrary, were benchmarks 

established by the Committee under the Foundation approach, given that for senior 

claims on corporates, not secured by recognised collateral, an LGD level of 45% was 

assigned, while for subordinated claims on corporates a level of 75% for the LGD was 

assigned.11 

 

In Figure 1 we establish regions for the parameters PD and LGD such that Basel I is 

more demanding than Basel II, and vice versa. We consider capital requirements for 

exposures to firms classified under the retail class, hereafter denoted retail for 

simplification, and for exposures to firms classified as corporate. For the corporate class 

a maturity of 0.5 and a level of annual sales smaller than or equal to 5 million euros 

were considered. In general, for very high (small) values of the LGD and PD capital 

requirements under Basel II are higher (smaller) than capital requirements under Basel 

I. For the values of PD and LGD in the grey area capital requirements under Basel II 

are higher than capital requirements under Basel I, for both classes of credit. The 

dashed area identifies the values of PD and LGD such that Basel II results in higher 

capital requirements for the corporate class but not for the retail class. Finally, the 

                                                 
10 The comparison of capital requirements under Basel I and Basel II collapses in comparing K 
(as defined in equations (1) and (2)) with 8%. Under Basel I, as the corporate credit used to be 
weighted at 100% the minimum capital held is RWAI×8% = EAD×8%. Under Basel II, the risk 
weighted-assets for credit risk are given by = × ×12.5RWA K EAD , where K is supplied by the 
Committee. Therefore, under Basel II, minimum capital held for firms credit risk becomes 
RWAII×8% = K×12.5×EAD×8% = K×EAD.  
11 These levels of LGD can be adjusted on the presence of eligible collateral. 
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striped area identifies the set of PD and LGD values such that capital requirements 

under Basel II are smaller, for both types of classes. In conclusion it should be stressed 

that although a comparison of capital requirements under Basel II and Basel I for the 

corporate class is highly dependent on the estimates of the relevant risk parameters, the 

same does not hold if credit is categorized as retail. In fact, for values of PD and LGD 

presented in the literature12 banks set capital requirements smaller than the ones under 

Basel I.  

 

Figure 1 
Comparing capital requirements under Basel I (KI) and Basel II (KII) for exposures to 

firms classified as retail and as corporate 
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Notes: The corporate class is assumed to have a maturity of 0.5 years and annual sales smaller 
then or equal to 5 million euros.  
 

A complementary analysis is presented in Figure 2 where we establish regions for the 

parameters PD and LGD such that Basel I is more demanding than Basel II, and vice 

versa, for the corporate class as a function of firm sales and the maturity of exposures.  

On the left-hand side we consider firms with annual sales smaller than or equal to 5 

million euros, while on the right-hand side we consider firms with annual sales higher 

than or equal to 50 million euros. The set of values for PD and LGD leading to higher 

minimum capital requirements under Basel II becomes larger with the maturity of the 

credit. As credits with longer maturities tend to be riskier, the enlargement of this set 

is in line with the Basel II purposes that capital requirements should reflect risk.  

 

                                                 
12 See, for instance, Tarashev and Zhu (2007), Fernandes (2006), Antunes (2005), Jacobson, 
Lindé and Roszbach (2005), Saurina and Trucharte (2004), Dietsch and Petey (2004). 
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For the values of PD and LGD in the grey area the minimum capital requirements 

under Basel II are higher than the minimum capital requirements under Basel I, for all 

the maturities being considered. For combinations of PD and LGD belonging to the 

dashed areas, the minimum capital requirements under Basel II are higher if the 

maturity of the credit is equal to 5 years and smaller if the maturity is 0.5 years. 

Hence, two credits with the same PD and LGD will have different minimum capital 

requirements depending on their maturity. In this specific case, if a credit with a 

maturity of 5 years is considered, the resulting minimum capital requirement will be 

higher than 8%, while if a credit with a maturity of 0.5 years is considered, the 

resulting minimum capital requirement will be lower than 8%. Finally, the stripped 

area identify the set of PD and LGD such that the minimum capital requirements 

under Basel II are smaller, for maturities of 5 years.  

 

Comparing both charts in Figure 2, we may conclude that as the value of sales 

increases, the set of values of PD and LGD for which the minimum capital 

requirements under Basel II exceed the ones for Basel I also increases. An implication 

of this result is that for the same values of PD and LGD, if a firm with higher sales is 

considered banks may need to hold more capital than under Basel I, whereas if a firm 

with smaller sales is considered, the minimum capital requirement would be smaller 

than under Basel I. The interpretation of this result is that the existence of credit to 

firms with higher sales, which under Basel II could be seen as a proxy for firm size, 

may lead to an increase in risk of bank’s credit portfolio, as banks are concentrating 

their loans in a smaller number of large firms not maximizing diversification gains.  

 

Figure 2 
Comparing capital requirements under Basel I (KI) and Basel II (KII) for the corporate 

class 
         Firms reporting sales ≤ € 5 million                 Firms reporting sales ≥ € 50 million 
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As stressed above, the classification of exposures as retail or corporate is crucial for the 

level of capital requirements. Moreover, two additional features concerning this 

classification should be emphasized. This is of extreme importance for firms with 

annual sales smaller than €5 million and credit exposure of about €1 million, as they 

are on the edge of being classified as retail or corporate.The first feature concerns the 

discontinuity in capital requirements when one exposure changes from the retail class 

to the corporate class, or vice-versa, as different risk functions are used. The second 

feature concerns the different sensitivity of capital requirements to the probability of 

default.  

 

The above mentioned discontinuity in the minimum capital requirements, when credit 

moves from the retail portfolio to the corporate class, results from the characteristics of 

the different risk functions established in the Accord. This non negligible discontinuity 

in the capital requirement is generally positive and increases with the loss given default 

as well as the sales level of the firm and the maturity of the credit. For values of the 

parameters reported in the literature (loss given default of 50% and probability of 

default of 2%), maturity of 2.5 years and sales of €5 million, capital requirements can 

be either 5.2% or 8.3% depending on the exposure being classified as retail or corporate, 

as illustrated on the left hand side of Figure 3.  

 

Figure 3 
Changing from retail to corporate class 
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Notes: On the left panel, an LGD of 50%, a PD of 2%, a maturity of 2.5 and annual sales 
smaller than or equal to 5 million euros are considered. On the right panel, an LGD of 50% is 
considered.  
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This example illustrates the importance of an adequate classification of exposures, as 

pricing decisions should be closely related to capital requirements. For instance, for the 

same level of sales and maturity of the exposure, a credit below the one-million euro 

threshold has a lower capital requirement, which can be passed through to costumers 

via more competitive loan pricing or simply by adding to the profit margin of the bank. 

As such, certain concerns may arise about the proper operation of a “level playing field” 

and / or undercapitalization of some banks based on its capacity to correctly classify 

the exposures to non-financial firms.  

 

However, we should stress that for some combinations of the maturity of the credit and 

probability of default it is possible that when moving from retail class to corporate 

class capital requirements could decrease, once again in a discontinuous way. However, 

this can only be observed for a limited set of the risk parameters. For instance, for an 

LGD of 50%, this situation is only conceivable for small values of sales, maturities 

smaller than six months and probabilities of default smaller than 0.3%, as illustrated on 

the right-hand side of Figure 3. For each level of sales the area above the line 

represents the combinations of maturity and probability of default such that a 

movement from the retail to the corporate class will lead to an increase in the capital 

requirements.  

 

The second feature concerns the different sensitivity of capital requirements to the 

probability of default. For instance, for an LGD of 50% and a maturity of 2.5 years, if 

retail exposures are being considered an increase in the probability of default from 3% 

to 5% leads to an increase in the minimum capital requirements of 0.3%. If the 

corporate class is being considered this increase can go up to 3.1%. On the left panel of 

Figure 4 it is presented the minimum capital requirements considering a maturity of 

credit of two and a half years and an LGD of 50%. The different sensitivity, measured 

by the slope of the risk weighted function, is plotted on the right panel of Figure 4, 

considering an LGD of 50%. Among all credit classes, the retail class is the one for 

which capital requirements exhibit the smallest sensitivity for a given change in the 

probability of default. In fact, for a wide range of values for the probability of default, 

a change in one percentage point in the probability of default will result in a change 

smaller than 0.5 percentage points in the minimum capital requirements. The 

sensitivity of the minimum capital requirements for the corporate class is also 

dependent on the values of sales and maturity. LGD was assumed to be 50% for 
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simplification matters because the assumed value does not change the nature of the 

results, as minimum capital requirements are multiplicative on the level of LGD. 

 
Figure 4 

The sensitivity of capital requirements to the probability of default 
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Notes: It is assumed a maturity of 2.5 years and an LGD of 50%.  
 

 

3. Characterization of Loans to Portuguese Firms and their Rates of Default 

 

This section presents a characterization of loans to Portuguese firms and their rates of 

default. It begins with a characterization of loans in December 2007 followed by a 

description of default rates in 2008, taking a definition of default in line with the one 

established in the Basel II Accord.  

 

3.1 Loans to firms 

 

The following analysis relies mostly on a Credit Register dataset managed by Banco de 

Portugal (Central de Responsabilidades de Crédito). This brings together information 

provided by all credit institutions operating in Portugal. The dataset collates monthly 

information on all loans granted to non-financial corporations, as well as credit lines, 

with an amount outstanding higher than 50 euros.13 The information on loans is 

categorized by type of loan and this allows for a decomposition into short-term loans 

(loans with a maturity lower than one year), medium and long-term loans (loans with a 

maturity higher than one year), others (loans for which the maturity is not specified), 
                                                 
13 Although not considered in this study, this data set also contains information on loans 
granted to households, public administration and non-incorporated business, as well as 
information on securitized operations.  

Capital requirements  Change in capital requirements (measured in 
p.p.) for a change of 1 p.p in the probability of 

default 
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overdue loans and unused credit lines.14 The additional data for this work comes from 

the Central Balance Sheet Database (Central de Balanços), providing the information 

on annual sales necessary to calibrate the corporate function specified in equation (1). 

The starting point of the exercise was the credit portfolio of firms in December 2007, 

stratified according to the level of annual sales for the year 2007. Annual sales for 2006 

were taken whenever the value for 2007 was missing in the database. After combining 

these databases, the sample for December 2007 has around 400 000 observations, i.e., 

credit exposures to non-financial firms, corresponding to about 230 000 firms.  

 

In Portugal in December 2007, 201 financial institutions from more than 20 financial 

groups were reporting to the Credit Register. Out of the 201 financial institutions, 55 

do not belong to any financial group and 102 financial institutions belong to the 

SICAM, the Portuguese agricultural savings’ banking group. This group, although 

being the largest in terms of the number of financial institutions, grants less than 3% of 

the outstanding loans to firms. The five major financial groups operating in Portugal 

grant more than 68% of the total outstanding loans to firms. 

 

In order to characterize loans to firms we begin by decomposing them in the following 

categories: short-term loans, medium and long-term loans, overdue loans, unused credit 

lines, and other loans. Short-term loans have a maturity smaller than one year and 

medium and long-term loans have a maturity higher than one year. This decomposition 

which is presented for the Portuguese banking system as a whole also studies the 

heterogeneity exhibited across financial groups15. Figure 5 reports the information for 

the Portuguese banking system on the left-hand-side while the decomposition of the 

total loans across financial groups is reported on the right-hand side. The values 

reported on the right-hand side of Figure 5 are percentiles 5, 25, 75 and 95. Medium 

and long-term loans have the largest share in the Portuguese banking system, 

representing more than 50% of total loans, as reported on the left hand side of Figure 

5. A similar conclusion is obtained when considering each financial group individually. 

In fact, for the median institution the medium-long term debt represents 50% of firms’ 

total loans and short-term loans represent 28% of firms’ total loans. Using the 

difference between the percentiles 5 and 95 as a simple measure of heterogeneity across 

                                                 
14 The short term loans further breakdown into commercial liabilities, finance at discount and 
other short term liabilities. In addition, it is possible to identify the portion of overdue loans 
which are under litigation.  
15 If an institution does not belong to a financial group it is labelled as a financial group itself, 
resulting in a total of 79 financial groups. 
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financial groups, it is possible to say that there is more heterogeneity across financial 

groups for medium and long-term credit than for the other categories. Notice that the 

residual category “other” is not graphed across financial groups due to its very small 

dimension for all groups.  

 

Figure 5 
Decomposition of the total loans to firms, as of December 2007 

                 Banking system                                         Across financial groups 
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Note: The residual category “other” is not depicted on the right-hand side of the figure because of its very 
small dimension. The values depicted on the right-hand side of the figure correspond to percentiles 5, 25, 
75 and 95. The analysis is performed across 79 financial groups. 
 

Total loans can also be decomposed according to the exposure size. As discussed in 

several Banco de Portugal Financial Stability Reports (e.g. Banco de Portugal (2007)), 

the credit portfolio of the Portuguese banking system is “highly concentrated on large 

firms”, where the size of the firm is proxied by the size of its total credit. In fact, it is 

observed that only 4% of the total number of exposures is higher than one million 

euros, corresponding to 71% of the total amount of credit. Figure 6 illustrates the 

degree of concentration of loans. The concentration observed on exposures larger than 

one million euros is still more evident if the size of the total credit per firm is 

considered, instead of the exposure size to a given banking group. In this case, it is 

observed that 80% of the outstanding amount of credit corresponds to liabilities of 

firms whose total credit is over one million euros. Moreover, these firms correspond to 

6% of the total number of firms with outstanding banking credit16. Results are similar if 

securitized operations are considered. The degree of concentration of credit is a risk 

element also deserving particular attention for a macro-prudential analysis of the 

banking system, which will not be investigated in this work. 

 

 

 
                                                 
16 For a discussion on this topic see Banco de Portugal (2007). 
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Figure 6 
Concentration of the loans to firms, as of December 2007 
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For the purpose of computing minimum capital requirements, it is important to 

consider not only the exposure size but also the level of firms’ annual sales which, 

following Basel II, is taken as a proxy for the size of firms. Under the IRB approach for 

corporate credits, banks are allowed to distinguish between exposures to small and 

medium size firms (SMEs) and those to large firms. SMEs are defined here as firms 

with reported annual sales smaller than €50 million. Loans extended to SMEs can then 

be divided into three classes according to the amount of credit granted and annual 

sales: retail exposure, as long as the total exposure to the banking group is smaller than 

€1 million, and two other corporate categories, as long as the total exposure is higher 

than €1 million, for different levels of sales. Summing up, the four classes in which the 

total credit is divided are as follows: 

1. the SME_Retail class, which includes credits smaller than one million euros to 

firms with annual sales smaller than 50 million euros,17 

2. the SME_1 class, which includes credits higher than one million euros to firms 

with annual sales smaller than 5 million euros;  

3. the SME_2 class, which includes credits higher than one million euros to firms 

with annual sales between 5 and 50 million euros; 

4. and the Corporate class, which includes credits of any size to firms with annual 

sales higher than 50 millions euros.    

 

                                                 
17 There are other conditions that credits must follow to be considered as retail exposures. For 
instance, the retail portfolio must follow the so-called “granularity criterion”, that is, it needs to 
be “sufficiently diversified to reduce risks”, which may imply the setting of limits to aggregate 
exposures to one counterparty. 
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According to this decomposition,18 most loans are granted to SMEs, where the retail is 

the most representative class (see the left hand side of Figure 7). Loans to firms with 

more than €50 million of annual sales account for 10% of total credit to firms. On the 

right-hand side of Figure 7 the same information is presented across financial groups. 

The heterogeneity across financial groups is higher for the loans granted to the smallest 

type of firms. In fact, it is observed that, for the retail class, the percentile 25 of the 

distribution is 22% and the percentile 75 is 35% implying that for the middle 50% 

institutions, the weight of the retail class ranges between 22 and 35% of their total 

loans to firms. The difference between percentiles 25 and 75 is smaller for the other 

credit classes. In addition, for 5% of the institutions the retail class represents more 

than 84% of their total loans to firms. There is also some heterogeneity in the corporate 

class of credit. For instance, for the lower 5% of institutions the corporate class 

represents less than 4% of their loans to firms while, for the top 5% of institutions it 

represents more than 40%. The analogous values for the SME_1 and SME_2 credit 

classes are less wide. The exposures for which there is no information on sales are 

dispersed among the financial groups representing, on average, 22% of the loans of each 

financial group.  

 

Figure 7 
Decomposition of loans to firms by corporate class, as of December 2007 

                                   Banking system                                         Across financial 
groups 
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Note: The "No information" class refers to loans to firms for which data on annual sales is not available. 
Unused credit lines are excluded. The values depicted on the right-hand side of the figure correspond to 
percentiles 5, 25, 75 and 95. The analysis is performed across 79 financial groups. 
 

Table 1 presents a decomposition of loans by corporate class and maturity, excluding 

unused credit lines. This table also decomposes loans overdue across credit classes. As 
                                                 
18 Only 78.5% of total loans are allocated by credit class, as there is no information available on 
annual sales for the remaining. Sales reported as null were not considered. Saurina and 
Trucharte (2004), where eight years of data are considered, have an average exposure coverage 
of 73.9%.  
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already mentioned, most loans have a maturity higher than one year. The debt 

maturity pattern is the same for those loans where a credit class can not be allocated 

due to the lack of information on annual sales, as these loans are mainly medium and 

long-term credit. Regarding the observed overdue in December 2007, it is concentrated 

on firms for which it is not possible to obtain information on sales. In any case, these 

firms will be excluded from the calculation of capital requirements, which assumes the 

ex-ante full coverage of overdue loans by provisions. 

 

Table 1 
Distribution of loans by corporate class and maturity 

(as a percentage of total loans) 
SME_retail SME_1 SME_2 Corporate No information Total

medium and 
long-term

13.4% 17.0% 13.9% 6.5% 15.2% 66.0%

short-term 11.4% 5.6% 6.7% 3.6% 5.1% 32.4%
overdue 0.2% 0.1% 0.0% 0.0% 1.2% 1.6%

Total 25.0% 22.7% 20.7% 10.1% 21.5% 100.0%
 

Note: unused credit lines are excluded. The residual category “other” is assumed to have medium 
and long-term maturity.   
 

Finally, a decomposition of loans by corporate class and industry is presented. The 

industry is not a risk component as defined in Basel II but there are two main reasons 

to proceed with this characterization. First, the concentration of the Portuguese 

banking system in a few economic activity sectors, namely construction and real estate, 

is a persistent fact which has been reported in the Banco de Portugal Financial 

Stability Report (e.g. Banco de Portugal (2007)) for the last few years. The 

concentration in the real estate sector is even more severe if mortgage loans are 

considered, as they account for about 45% of the total loans of the Portuguese banking 

system to the non-financial sectors. Nevertheless, this fact has not been considered a 

serious vulnerability of the Portuguese financial system, since mortgage loans tend to 

have lower risk, as they are secured by property and real estate prices in Portugal are 

not believed to be overvalued as they are in some other European countries. The 

second reason to proceed with this characterization is related to the estimation of the 

probability of default of exposures (to be done in the next subsection) as, in an attempt 

to construct homogenous portfolios, a segmentation per economic sector is conducted. 

 

As expected, in December 2007, loans to firms belonging to the real estate and 

construction sectors represented the major share of total loans, accounting for more 

than 38% of total loans to firms (see Table 2). In addition, these firms are mostly 
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classified in the SMEs classes. In fact, the retail and the SME_1 are the most 

important classes for almost all economic sectors. Finally, it is not possible to 

characterize in terms of annual sales almost half of the loans granted to firms in the 

“other services provided to firms” sector, and this is, in fact, a drawback for our 

analysis, given that loans granted this sector represent more than 14% of total loans to 

firms.  

 

Table 2 
Distribution of loans by corporate class and economic sector 

(as a percentage of total loans) 
SME_retail SME_1 SME_2 Corporate No information Total

Construction 4.3% 6.4% 3.6% 1.9% 3.3% 19.5%

Real estate 1.9% 6.9% 4.6% 0.7% 5.3% 19.4%

Whol. retail trade 7.5% 1.2% 2.4% 1.7% 2.2% 14.9%

Other services provided to firms 1.4% 4.3% 0.8% 0.9% 7.0% 14.4%

Manufacturing 5.4% 1.0% 3.5% 1.9% 1.4% 13.2%

Other services 1.5% 0.8% 1.6% 0.9% 1.1% 5.8%

Transport 1.0% 0.4% 2.3% 1.7% 0.2% 5.6%

Other economic sectors 1.8% 1.8% 1.9% 0.5% 1.2% 7.3%

No economic sector 0.1% 0.0% 0.0% 0.0% 0.0% 0.1%
 

Notes: The category "Other economic sectors" includes economic sectors representing less than 
4% of the total loans to firms; the "No economic sector" refers to loans to firms not possible to 
characterize in terms of economic sector. Unused credit lines are excluded. 
 

Summing up, in December 2007, the majority of firms’ loans obtained through the 

Portuguese banking system were characterized by having a maturity higher than one 

year and being concentrated in five large financial groups. In addition, about 25% of 

loans to firms could be recognized as retail exposure, and more than 38% of total loans 

to firms were granted to firms in real estate and construction sectors.  

 

3.2. The rate of default 

 

The following section presents a characterization of the observed rate of default of the 

Portuguese non-financial firms over the year 2008. The definition of default used is in 

line with the one in Basel II. In that context, for a financial group, an exposure is 

considered to be in default whenever the firm is overdue more than 500 euros (loans 

reported either as overdue loans or loans under litigation) over three consecutive 

months. For the assessment of the default rate over 2008 only exposures in December 

2007 that did not exhibit default over 2007 will be considered. 

 

The heterogeneity of loans among economic sectors motivates a first characterization of 

the rate of default by economic sector. The highest rate of default is observed in 
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exposures to firms in the construction sector, while the smallest are in exposures to 

firms in agriculture and fishing. This information is presented in Figure 8, where the 

horizontal axis represents the median exposure of each industry. The area of each 

bubble is proportional to the number of exposures in each industry.  

 

Figure 8 
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Note: Utilities include gas, electricity, water, post and telecommunications. The default rate 
corresponds to the number of exposures exhibiting default in 2008 over the total number of 
exposures in a given economic sector. 
 

A possible relationship between the observed rate of default and the size of the firm is 

also explored, as the literature documents this relationship in other countries. This 

analysis will be performed taking annual sales as proxy for the firm size. The absence of 

information on the economic sector and sales for some exposures results in the 

exclusion of 12.3% of reported exposures, corresponding to 20% of loans.19 This 

reduction in the sample size creates a bias, as observations not considered correspond 

to firms with higher default rate. Then, in the sample finally used, 3.6% of the number 

of exposures exhibited default in 2008. The proportion of amount of loans exhibiting 

default is also 3.6%.20 

 

Table 3 presents a characterization of the rate of default of the financial group 

exposures for different classes of firms’ sales as well as the exposure level. The default 

rate corresponds to the number of exposures exhibiting default in 2008 over the number 

                                                 
19 Notice that this number is lower than the one presented in Figure 5, as only loans of firms 
that did not default during 2007 are considered. The same applies for the remaining analysis. 
20 If all the data was considered, 4.8 % of the exposures reported in December 2007 would 
exhibit default in 2008, while the proportion of the amount of those loans exhibiting default 
would only be 4.1% of the total amount of loans. 
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of exposures in a given combination of firm’s sales and exposure size. Moreover, the 

number of exposures over the total number of exposures as well as the amount of loans 

over total loans is also reported.  

 
 

Table 3 
The default rate in Portuguese firms in 2008 by firm’s sales and exposure size 

< 104 104 - 105 105 - 106 1M - 10M > 10M
Default rate 2.6% 4.3% 4.6% 6.4% 6.2% 3.9%
% exposures 28.8% 44.2% 16.9% 1.9% 0.1% 91.9%

% loans 0.4% 6.2% 18.6% 17.6% 10.9% 53.8%

Default rate 0.4% 0.9% 1.4% 2.3% 2.2% 1.4%
% exposures 0.8% 1.4% 3.7% 1.3% 0.1% 7.4%

% loans 0.0% 0.2% 5.9% 12.7% 14.1% 33.0%
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% loans 0.0% 0.0% 0.4% 3.8% 9.1% 13.3%

Default rate 2.6% 4.1% 4.0% 4.4% 3.4% 3.6%
% exposures 29.7% 45.7% 20.8% 3.5% 0.3% 100.0%
% loans 0.4% 6.4% 25.0% 34.1% 34.1% 100.0%
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Note: The default rate corresponds to the number of exposures exhibiting default in 2008 over 
the total number of exposures for a given combination of firms’ sales and exposure size. 
 
As can be observed, the rate of default decreases with the firms’ sales. Hence, taking 

firms’ sales as a proxy for the firms’ size we can say that larger firms exhibit lower rate 

of default on their loans. This is in line with Dietsch and Petey (2004) and Jacobson, 

Lindé and Roszbach (2005), among others, who have also reported similar evidence in 

different countries. In terms of the relationship between the observed rate of default 

and the size of the exposure, for the adopted classes of exposure, the highest default 

rate is observed for exposures between one and ten million euros. The smallest default 

rates are observed for exposures smaller than ten thousand euros and higher than ten 

million euros. Credit exposures higher than ten million euros, although caused by only 

0.3% of the total number of exposures, correspond to 34.1% of total credit. The 

relationship between the observed rate of default and the size of the exposure still holds 

if the overall sample is considered. In addition, default rates would increase, confirming 

the bias of our sample towards better creditors and reinforcing the importance of 

conducting robustness tests with the entire dataset. 

 

In Table 4 information on the rate of default, the number of the exposures as well as 

the size of the exposures is also reported as per the four classes of credit previously 

described. The adoption of this classification, in line with Basel II, results in an 

asymmetric distribution of loans with a clear concentration in the retail class, as 
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already shown in Figure 7 for all firms. In fact, the retail class includes 95.8% of the 

number of credit exposures and accounts for 31.7% of total loans. The highest rate of 

default is observed for exposures classified as SME_1. Over and against this, the 

corporate class presents the lowest default rate. This class, although originated by only 

0.8% of the number of exposures, accounts for 13.3% of the total amount of loans  

 

Table 4 
The default rate in Portuguese firms in 2008 by credit class 

SME_retail SME_1 SME_2 Corporate
Exposure <1M >1M >1M

Sales < 50M < 5M 5M - 50M > 50M

Default rate 3.6% 6.5% 2.3% 0.6%

% exposures 95.8% 2.0% 1.4% 0.8%
% loans 31.7% 28.3% 26.7% 13.3%  

Note: The default rate corresponds to the number of exposures exhibiting default in 2008 over 
the total number of exposures belonging to a given credit class. 
 

 

4. Capital requirements for the Portuguese banking system 

 

This section assesses the implications on capital requirements driven by firms’ credit 

risk for Portuguese banks, if the IRB methodology had been adopted in 2007. We begin 

by presenting the results on capital requirements for the Portuguese banking system 

concerning firms’ credit risk. Robustness tests on this analysis are also performed. This 

is then followed by a comparison between the results on capital requirements at 

December 2007 and similar estimates at December 2006. 

 

4.1 Capital requirements  

 

The assessment of capital requirements concerning firms’ credit risk is carried out using 

the observed rate of default in 2008, described in the previous section, as a proxy for 

the probability of default. For each class of credit and for each economic sector a 

different probability of default is assigned,21 in line with the fact that in 2008 the rates 

of default exhibit heterogeneous behavior across these two dimensions. Capital 

requirements are then aggregated using as weights the proportion of the amount of 

loans in the total portfolio.  

                                                 
21 For some economic activity sectors and some classes of credit the observed default rate in 
2008 is 0%. In these cases, and following Basel II, we take the probability of default to be 
0.03%. 
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As described in section 2 (see equations (1) and (2)) the computation of capital 

requirements under Basel II involves the knowledge of other risk components regarding 

each credit exposure, among them the maturity of the credit and the loss given default. 

In terms of credit maturity, a maturity of half a year for the short term and a maturity 

of two years and a half for the long term is used. At a later stage, simulations with 

different maturities are also performed.22 In reference to the loss given default, we first 

take as benchmark the values 45% and 75%, as discussed in Section 2. These bounds 

for the LGD are in line with the results of Fernandes (2006), where data from a 

Portuguese commercial bank gives an average recovery rate of 48.6%. However, using 

data over the period 1995-2000 from a different Portuguese commercial bank, Dermine 

and Neto de Carvalho (2006) concluded the mean cumulative recovery rate to be 71%. 

Additionally, using a more comprehensive data set, covering credit information 

reported by Portuguese financial institutions over the period between 1995 and 2001, 

Antunes (2005) concludes that a rough estimate of the LGD would be 46%. Finally, the 

results of the fifth quantitative impact study (Basel Committee on Banking Supervision 

(2006a)) show that LGDs in the corporate portfolio range between 29.1% and 56.3% 

(the average being 39.8%), while for the SME corporate portfolio, the average LGD for 

G10 largest banks is 35.0%, but values range from 16.3% to 54.5%. Given the 

previously mentioned studies, the Basel II Accord benchmarks and the absence of 

information on risk mitigation, several simulations for different values of LGD were 

carried out.  

 

Capital requirements for each financial group are computed as a weighted average of 

the capital requirements of each credit exposure, where the weights are the ratio of 

each exposure at default over the total exposure at default in the financial group. The 

exposure at default includes short-term loans, medium and long-term loans as well as 

loans labeled as other. As a conservative scenario, these other loans, where there is no 

information on maturity, were considered as long-term.  

 

The characterization of capital requirements for the Portuguese banking system begins 

by analyzing the heterogeneity across financial groups operating in Portugal.23 This 

                                                 
22 The simulated values for the long-term maturity are restricted as Basel II defines the 
maximum maturity to be 5 years. 
23 Capital requirements for each financial group are calculated as a weighted average of capital 
requirements of each exposure, where the weights are the ratio of the amount of each exposure 
to the total amount of loans of that financial group. Note that capital requirements of each 
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analysis is carried out using empirical distributions obtained by recourse to a Gaussian 

kernel that weights financial groups by their total loans to firms, with results being 

reported in Figure 9. This analysis is performed for different values of LGD and 

maturity of exposures. Regarding the LGD, the values 45% and 75% were considered. 

For maturity three different scenarios were used: a short-term maturity of 0.2 years 

and a long-term maturity of 1.5 years; a short-term maturity of 0.5 years and a long-

term maturity of 2.5 years; and a short-term maturity of 0.8 years and a long-term 

maturity of 4.5 years.  

 

Figure 9 
Empirical distribution of capital requirements for different maturities of the exposures 

and LGD, across financial groups 

2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19%

Minimum capital requirements

LGD=0.45
Mst = 0.2; Mlt = 1.5
Mst = 0.5; Mlt = 2.5
Mst = 0.8; Mlt = 4.5

LGD=0.75
Mst = 0.2; Mlt = 1.5
Mst = 0.5; Mlt = 2.5
Mst = 0.8; Mlt = 4.5

 
Note: Empirical distribution obtained by recourse to a Gaussian kernel that weights institutions 
by loans to firms. 
 
As expected, capital requirements increase with the LGD and the effective maturity of 

the exposures. The LGD assumption proves to be crucial to the determination of 

capital requirements. For an LGD of 45%, capital requirements for firms’ credit risk is 

lower than 8% for most institutions while the opposite happens for an LGD of 75%. It 

is observed that the heterogeneity across banks increases with the LGD value and with 

the maturity of exposures. As LGD increases, capital requirements exhibit higher 

dispersion as its level is more sensitive to the composition of each financial group’s 

loans across credit classes. An analogous conclusion can be made concerning the 

average maturities.  

 

We now proceed with the analysis of capital requirements for the Portuguese banking 

system, weighting each financial group by its total amount of loans to non financial 

                                                                                                                                            
exposure depends on the amount of the exposure, maturity, annual sales, and economic sector. 
The influence of the economic sector on capital requirements results from the fact that the PD, 
which is an input of the risk weight function, may be different across economic sectors.  
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firms. The analysis is carried out by decomposing total loans into the credit classes 

previously defined and according to the maturity of exposures. Results show that 

capital requirements driven by firms’ credit risk for the banking system will be lower 

than the ones under Basel I as long as the LGD is assumed to be lower than 52% (see 

Figure 10). The corporate and retail classes are those that have smaller capital 

requirements, for any level of LGD. In the case of the retail class, although it presents 

a high probability of default, the functional form of the risk weight function induces 

this result. In the corporate case, although the functional form of the risk weight 

function would lead to the highest capital requirements among different classes 

(everything else the same), its lowest probability of default induces the result. On the 

subject of exposures to SMEs, it should be stressed that capital requirements for 

exposures higher than 1M euros and sales smaller than 5M are above those of the 

overall banking system, while capital requirements for the other two SME classes are 

below. Capital requirements of the SME_2 class are below the ones for the SME_1 

because the probability of default is much lower, although the risk weight function is 

more demanding. In a comparison of the SME_1 class with the SME_retail class, the 

fact that capital requirements are smaller for the retail results from the fact that the 

risk weight function is less demanding and the probability of default is lower. This 

corroborates the results presented in Section 2 concerning the importance of an 

exposure classification. In short, if the probabilities of default were the same for all 

classes, capital requirements for firms classified as corporate would be higher than those 

for the SME_2, which in turn would be higher than those for SME_1. However, as 

presented in Figure 10, this is not observed because of the heterogeneous probabilities 

of default. In particular, the probability of default of the corporate class is so much 

smaller than the retail one that capital requirements turn out to be similar. Figure 10 

also illustrates the fact that errors due to incorrect classification increase with higher 

levels of LGD. In terms of the decomposition of capital requirements according to the 

maturity of exposure, which is not a relevant risk driver for capital requirements of 

retail exposures, longer-term maturities result in higher capital requirements, as 

expected (right panel of Figure 10).  
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Figure 10 
Capital requirements of the banking system: by credit class and maturity 

Notes: The maturity of short-term loans was assumed to be 0.5 years while the 
maturity of long-term loans was assumed to be 2.5 years. 
 

4.2 Robustness analysis  

 

As a robustness test of the Portuguese banking system capital requirements for firms’ 

credit risk, we assess the implications of the postulated maturities of the exposures, the 

exclusion of the exposures for which there is no available information on annual sales 

and the use of different probabilities of default. Hence, the first robustness check 

concerns the maturity of exposures. If the short-term maturity is assumed to be 0.2 

years and the long-term maturity is assumed to be 1.5 years, the recovery rate higher 

than 44% assures that capital requirements under Basel II are lower than those under 

Basel I (see left panel of Figure 11). On the other hand, assuming a short-term 

maturity of 0.8 years and a long-term maturity of 4.5 years, capital requirements under 

Basel II are lower than those under Basel I if the recovery rate is higher than 53%. As 

previously mentioned, this value for the recovery rate is in line with previous studies on 

Portuguese banks.  
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Figure 11 
Robustness analysis of capital requirements of the banking system 

Note: The maturity of short-term loans was assumed to be 0.5 years while the maturity 
of long-term loans was assumed to be 2.5 years for the right hand side panel. 
 
 
The second robustness check concerns the bias of the sample towards better creditors, 

which is a drawback of the previous analysis. In this context, the exposures with no 

information available were divided into two groups, as a function of exposure size. The 

exposures smaller than 1 million euros were classified as “retail” 24 (around 3% of total 

loans), while all the others were classified as “corporate” (around 17% of total loans), 

the most conservative scenario for exposures higher than 1M euros. The probability of 

default assigned to these exposures was, once again, the observed rate of default over 

2008. For exposures smaller than 1M euros, the observed rate of default is 13.6%. For 

exposures higher than 1M euros the observed rate is 9.7%, which is much higher than 

the rate observed for exposures initially classified as corporate. In this scenario, capital 

requirements for firms’ credit risk in the banking system remain below those under 

Basel I only if the recovery rate is assumed to be around or higher than 60% (see right 

panel of Figure 11). Moreover, the consideration of these exposures causes a higher 

sensitivity of capital requirements with respect to the LGD. 

 

The third robustness check concerns the use of different probabilities of default, namely 

the consideration of a single probability of default per different homogeneous groups of 

exposures and a single probability of default for the whole system. The reason 

                                                 
24 This classification is not the most conservative as firms with sales higher than 50M euros may 
have exposures lower than 1M euros. In such cases, exposures lower than 1M euros would be 
wrongly categorized as retail. However, this situation was not contemplated as for firms that did 
not exhibit default over 2007 and with information available on sales for the year 2007, only 
1.3% of the loans lower than 1M euros was caused by firms with sales higher than 50M. Hence, 
given the impossibility of classifying as retail or corporate the exposures smaller than 1M euros, 
the classification of the whole group as corporate would lead to a less precise evaluation of 
capital requirements. 
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underlying this robustness test is the potential error of grouping heterogeneous 

exposures and assigning them the same probability of default, as the risk weight 

functions are concave on the probability of default (see Figure 4). In this context, using 

as proxy for the probability of default the observed rate of default calculated for 

different homogeneous groups, the impact on the minimum capital requirements is 

assessed. The homogeneous groups considered are: i) per economic sector and exposure 

size; ii) per sales level and exposure size and iii) per economic sector. The exposure size 

classes, as well as the level of sales classes, are as defined in Table 3. Comparing with 

the baseline case presented in section 4.1, the highest difference in capital requirements 

is observed if default rates are uniform for exposures in the same economic sector. An 

increase of 1.33 p.p. in the level of capital requirements is observed if an LGD of 50% is 

considered. The use of a single rate of default per sales level and exposure size results in 

the lowest change of around 0.7 p.p. in capital requirements (for an LGD of 50%). 

These results stress the importance of stratifying adequately the portfolio of loans to 

non-financial firms into homogeneous groups for the purpose of computing capital 

requirements. 

 

Then, we assessed the impact on capital requirements of using a single rate of default 

for the whole economy. As an example of the potential error which may arise when 

grouping heterogeneous exposures assigning them the same probability of default, 

consider an economy with only two exposures. The exposure to firm A has a 

probability of default PDA and the exposure to firm B has a probability of default PDB. 

The proportion of the exposure at default of firm A is wA, while the proportion of the 

exposure at default of firm B is wB. According to Basel II the probability of default 

should be computed for each homogeneous group, the minimum capital requirements is 

given by K(PDA,PDB) = wA K(PDA) + wB K(PDB). However, if a single probability of 

default is assigned to both firms (PD), the resulting minimum capital requirements will 

be K(PD). Hence, the use of a unique probability of default results in an error defined 

as K(PDA,PDB) - K(PD). Considering a unique PD defined as the weighted average of 

the probability of default of each firm (that is, PD = wA PDA + wB PDB), results in 

minimum capital requirements higher than the ones established under Basel II, as the 

risk weight function is concave on the probability of default. Moreover, different 

probabilities will result in different errors. If a probability of default higher than the 

weighted average is assigned, the error would have the same sign and would be even 

larger. If a lower probability of default is assigned either the error is of the same sign 

but smaller, or it becomes negative with a magnitude dependent on the probability of 
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default assigned. The errors on the minimum capital requirements resulting from using 

a single rate of default within a group are minimized if firms are homogenous in what 

concerns their probability of default. In this context, instead of using different 

probabilities of default a single probability of default is used, resulting in higher 

minimum capital requirements. Using a probability of default of 3.6% (as pointed in 

section 3.2) the minimum capital requirements for firms’ credit risk will exhibit an 

increase of 1.1 percentage points, for an LGD of 50%. Hence, the use of a single 

probability of default, which is not in line with Basel II fundamentals, introduces a non 

negligible error. 

 

4.3 Time-consistency of capital requirements  

 

Using the same approach, capital requirements driven by firms’ credit risk for the 

Portuguese banking system were also computed for December 2006, in which case the 

observed rate of default in 2007 was used as a proxy for the probability of default. The 

comparison of capital requirements for two consecutive years allows a decomposition of 

its change into two important components, namely, changes in the composition of 

credit portfolio and changes in the probability of default. In our data, it is observed a 

relevant increase in default rates, especially in the exposures classified as SME_1, 

resulting in an increase of 0.26 p.p. in capital requirements, for an LGD of 50%. This 

increase can go up to 0.4p.p. if an LGD of 75% is considered.25 Most of this increase in 

capital requirements (around 85%) is due to an increase in the probability of default. 

This effect results from assessing capital requirements for 2006 using, as proxy for the 

probability of default, the default rate in 2008. The remaining effect (around 15%) can 

be justified by changes in the portfolio structure.  

 

5. Conclusions 

 

The Basel II Accord, which came into force in 2007, establishes new capital adequacy 

rules. In contrast to the previous Accord, this new one seeks a better alignment 

between regulatory capital and economic risk. One of the most important changes is 

the definition of capital requirements for credit risk based on internal risk ratings. 

Banks are permitted to develop internal methodologies to quantify the creditworthiness 

                                                 
25 This increase is underestimated as the proportion of firms with no available information on 
annual sales (which are the firms with the highest probability of default) is higher in 2007 than 
in 2006. 
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of their clients. These methodologies will allow for the computation of two of the most 

important risk components needed for the computation of risk-weighted assets: the 

probability of default and the loss given default. Then, for each credit portfolio, and 

using some additional information, a risk weight function provided by the Basel 

Committee translates these risk components into capital requirements.  

 

This work aims at studying the impact of the adoption of Basel II rules for the 

determination of capital requirements for firms’ credit risk. It starts by establishing 

regions of values for the probability of default and the loss given default for which 

Basel II would be more demanding in terms of capital requirements for firms’ credit 

risk than Basel I. We conclude that capital requirements for exposures classified as 

corporate being higher or lower than the ones under Basel I is dependent on the values 

assumed for the PD and the LGD. On the other hand, for credit to firms classified as 

retail, and for commonly accepted values for PD and LGD, capital requirements are 

below those under Basel I. Our analysis emphasizes the importance of an exposure’s 

classification as retail or corporate.  

 

In Portugal, as expected, most loans are granted to firms with annual sales smaller 

than 50M euros (SMEs), from which less than half are classified as retail exposures. 

The real estate and construction sectors are the economic sectors where loans are more 

concentrated. The majority of the loans have a maturity higher than one year. The 

observed firms’ rate of default in Portugal over the year 2008 presents a differentiated 

pattern across different economic sectors. Construction comes in with the highest 

default rate. Moreover, the observed rate of default decreases with the firms’ size, 

taking the definition of firm size as in the Accord. For the adopted categories of 

exposure size, the observed rate of default is non monotonic, increasing (roughly) with 

the exposure size for exposures smaller than 10M euros (which account for 66% of total 

loans) and decreasing significantly for those higher than that amount (which account 

for 0.3% of the number of exposures and 34% of total loans). 

 

Using the observed rate of default in 2008 as a proxy for the probability of default in 

2007, assessed by economic sector and class of credit as defined in Basel II, capital 

requirements for the Portuguese banking system associated with loans to non-financial 

firms are shown to be lower than the ones under Basel I, for recovery rates higher than 

50%. Among the SMEs, the retail class is the one that exhibits the lowest capital 

requirement, despite having a high rate of default. The corporate class displays very 
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similar capital requirements to the retail class, which can be justified by the fact that it 

exhibits the smallest rate of default. The empirical analysis for Portuguese non-financial 

firms confirms the importance of the allocation of credits among the credit classes 

defined under Basel II. As there is no precise information available for the maturity of 

exposures, different assumptions were made. Under extreme assumptions for maturity if 

a recovery rate of 53% is assumed, capital requirements for firms’ credit risk are still 

lower than those under Basel I. In addition, given the non-existence of information on 

annual sales for all exposures, a robustness check on the inclusion of these observations 

was carried out. Assuming standard values for maturity and a recovery rate of 50%, 

capital requirements for firms’ credit risk will still be smaller than those under Basel I. 

Using a different segmentation for the estimation of the probability of default, an 

increase in capital requirements was observed. In all cases, only a recovery rate of 60% 

assures that capital requirements are still lower than under Basel I. Finally, comparing 

capital requirements for 2006 and 2007, an increase was obtained. The main reason for 

this change was an increase in the probability of default, reflecting the recent 

deterioration of firms’ credit risk. 

 

It should be stressed that our analysis only considers the credit risk of non-financial 

corporations’ loans, leaving aside the remaining loan portfolio, among which are 

mortgage loans. Market and operational risk are not assessed at all in this study. The 

treatment of mortgage loans is of extreme importance for the assessment of capital 

requirements in the Portuguese banking system, as mortgage loans represent around 

half of the total credit granted by banks. We believe that the inclusion of mortgage 

loans would result in lower capital requirements, given that these credits have collateral 

(resulting in lower LGD) and are classified as retail. On the other hand, the capital 

charge for operational risk would add up a non-negligible amount to capital 

requirements presented in this work. 



 34

References 

 

Antunes, A. (2005), Analysis of Delinquent Firms Using Multi-state Transitions, Banco 

de Portugal, Working Paper Series n. 5. 

Banco de Portugal (2007), Financial Stability Report. 

Banco de Portugal (2008), Economic Bulletin, Vol. 14, n 3. 

Basel Committee on Banking Supervision (2006a), Results of the Fifth Quantitative 

Impact Study, Bank for International Settlements. 

Basel Committee on Banking Supervision (2006b), International Convergence of 

Capital Measurement and Capital Standards: a Revised Framework (Basel II), Bank 

for International Settlements. 

Basel Committee on Banking Supervision (1996), Amendment to the Capital Accord to 

Incorporate Market Risks, Bank for International Settlements. 

Basel Committee on Banking Supervision (1988), International convergence of capital 

measurement and capital standards, Bank for International Settlements. 

Benford, J. and Nier, E. (2007), Monitoring Cyclicality of Basel II Capital 

Requirements, Bank of England, Financial Stability Paper n. 3. 

Dermine, J. and Neto de Carvalho, C. (2006), Bank Loan Loss-Given-Default: A Case 

Study, Journal of Banking and Finance, 30, 1219-1243. 

Dietsch, M. and Petey, J. (2004), Should SME Exposures be Treated as Retail or 

Corporate Exposures? A Comparative Analysis of Default Probabilities and Asset 

Correlations in French and German SMEs, Journal of Banking and Finance, 28, 773-

788. 

Fabi, F., Laviola, S., and Reedtz, P.M. (2005), Lending Decisions, Procyclicality and 

the New Basel Capital Accord, Bank for International Settlements papers n. 22. 

Fernandes, J. (2006), Corporate Credit Risk Modelling, Instituto Superior de Ciências 

do Trabalho e da Empresa, PhD Thesis. 

Heid, F. (2007), The Cyclical Effects of the Basel II Capital Requirements, Journal of 

Banking and Finance, 31, 3885-3900.  

Jacobson, T., Lindé, J. and Roszbach, K. (2005), Credit Risk Versus Capital 

Requirements Under Basel II: Are SME Loans and Retail Credit Really Different? 

Journal of Financial Services Research, 28, n1/2, 43-75. 



 35

Kashyap, A. K., and Stein, J. C. (2004), Cyclical Implications of the Basel II Capital 

Standards, Economic Perspectives, 1 Q/2004, Federal Reserve Board of Chicago. 

Saurina, J. and Trucharte, C. (2004), The Impact of Basel II on Lending to Small- and 

Medium-Sized Firms: A Regulatory Policy Assessment Based on Spanish Credit 

Register Data, Journal of Financial Services Research, 26, n.2, 121-144. 

Tarashev, N. and Zhu, H. (2007), Modelling and Calibration Errors in Measures of 

Portfolio Credit Risk, Bank for International Settlements Working Papers, n. 230. 

 

 



WORKING PAPERS

2000

1/00 UNEMPLOYMENT DURATION: COMPETING AND DEFECTIVE RISKS

— John T. Addison, Pedro Portugal

2/00 THE ESTIMATION OF RISK PREMIUM IMPLICIT IN OIL PRICES

— Jorge Barros Luís

3/00 EVALUATING CORE INFLATION INDICATORS

— Carlos Robalo Marques, Pedro Duarte Neves, Luís Morais Sarmento

4/00 LABOR MARKETS AND KALEIDOSCOPIC COMPARATIVE ADVANTAGE

— Daniel A. Traça

5/00 WHY SHOULD CENTRAL BANKS AVOID THE USE OF THE UNDERLYING INFLATION INDICATOR?

— Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gonçalves da Silva

6/00 USING THE ASYMMETRIC TRIMMED MEAN AS A CORE INFLATION INDICATOR

— Carlos Robalo Marques, João Machado Mota

2001

1/01 THE SURVIVAL OF NEW DOMESTIC AND FOREIGN OWNED FIRMS

— José Mata, Pedro Portugal

2/01 GAPS AND TRIANGLES

— Bernardino Adão, Isabel Correia, Pedro Teles

3/01 A NEW REPRESENTATION FOR THE FOREIGN CURRENCY RISK PREMIUM

— Bernardino Adão, Fátima Silva

4/01 ENTRY MISTAKES WITH STRATEGIC PRICING

— Bernardino Adão

5/01 FINANCING IN THE EUROSYSTEM: FIXED VERSUS VARIABLE RATE TENDERS

— Margarida Catalão-Lopes

6/01 AGGREGATION, PERSISTENCE AND VOLATILITY IN A MACROMODEL

— Karim Abadir, Gabriel Talmain

7/01 SOME FACTS ABOUT THE CYCLICAL CONVERGENCE IN THE EURO ZONE

— Frederico Belo

8/01 TENURE, BUSINESS CYCLE AND THE WAGE-SETTING PROCESS

— Leandro Arozamena, Mário Centeno

9/01 USING THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR

— José Ferreira Machado, Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gonçalves da Silva

10/01 IDENTIFICATION WITH AVERAGED DATA AND IMPLICATIONS FOR HEDONIC REGRESSION STUDIES

— José A.F. Machado, João M.C. Santos Silva

Banco de Portugal | Working Papers i



2002

1/02 QUANTILE REGRESSION ANALYSIS OF TRANSITION DATA

— José A.F. Machado, Pedro Portugal

2/02 SHOULD WE DISTINGUISH BETWEEN STATIC AND DYNAMIC LONG RUN EQUILIBRIUM IN ERROR

CORRECTION MODELS?

— Susana Botas, Carlos Robalo Marques

3/02 MODELLING TAYLOR RULE UNCERTAINTY

— Fernando Martins, José A. F. Machado, Paulo Soares Esteves

4/02 PATTERNS OF ENTRY, POST-ENTRY GROWTH AND SURVIVAL: A COMPARISON BETWEEN DOMESTIC AND

FOREIGN OWNED FIRMS

— José Mata, Pedro Portugal

5/02 BUSINESS CYCLES: CYCLICAL COMOVEMENT WITHIN THE EUROPEAN UNION IN THE PERIOD 1960-1999. A

FREQUENCY DOMAIN APPROACH

— João Valle e Azevedo

6/02 AN “ART”, NOT A “SCIENCE”? CENTRAL BANK MANAGEMENT IN PORTUGAL UNDER THE GOLD STANDARD,

1854 -1891

— Jaime Reis

7/02 MERGE OR CONCENTRATE? SOME INSIGHTS FOR ANTITRUST POLICY

— Margarida Catalão-Lopes

8/02 DISENTANGLING THE MINIMUM WAGE PUZZLE: ANALYSIS OF WORKER ACCESSIONS AND SEPARATIONS

FROM A LONGITUDINAL MATCHED EMPLOYER-EMPLOYEE DATA SET

— Pedro Portugal, Ana Rute Cardoso

9/02 THE MATCH QUALITY GAINS FROM UNEMPLOYMENT INSURANCE

— Mário Centeno

10/02 HEDONIC PRICES INDEXES FOR NEW PASSENGER CARS IN PORTUGAL (1997-2001)

— Hugo J. Reis, J.M.C. Santos Silva

11/02 THE ANALYSIS OF SEASONAL RETURN ANOMALIES IN THE PORTUGUESE STOCK MARKET

— Miguel Balbina, Nuno C. Martins

12/02 DOES MONEY GRANGER CAUSE INFLATION IN THE EURO AREA?

— Carlos Robalo Marques, Joaquim Pina

13/02 INSTITUTIONS AND ECONOMIC DEVELOPMENT: HOW STRONG IS THE RELATION?

— Tiago V.de V. Cavalcanti, Álvaro A. Novo

2003

1/03 FOUNDING CONDITIONS AND THE SURVIVAL OF NEW FIRMS

— P.A. Geroski, José Mata, Pedro Portugal

2/03 THE TIMING AND PROBABILITY OF FDI: AN APPLICATION TO THE UNITED STATES MULTINATIONAL

ENTERPRISES

— José Brandão de Brito, Felipa de Mello Sampayo

3/03 OPTIMAL FISCAL AND MONETARY POLICY: EQUIVALENCE RESULTS

— Isabel Correia, Juan Pablo Nicolini, Pedro Teles

Banco de Portugal | Working Papers ii



4/03 FORECASTING EURO AREA AGGREGATES WITH BAYESIAN VAR AND VECM MODELS

— Ricardo Mourinho Félix, Luís C. Nunes

5/03 CONTAGIOUS CURRENCY CRISES: A SPATIAL PROBIT APPROACH

— Álvaro Novo

6/03 THE DISTRIBUTION OF LIQUIDITY IN A MONETARY UNION WITH DIFFERENT PORTFOLIO RIGIDITIES

— Nuno Alves

7/03 COINCIDENT AND LEADING INDICATORS FOR THE EURO AREA: A FREQUENCY BAND APPROACH

— António Rua, Luís C. Nunes

8/03 WHY DO FIRMS USE FIXED-TERM CONTRACTS?

— José Varejão, Pedro Portugal

9/03 NONLINEARITIES OVER THE BUSINESS CYCLE: AN APPLICATION OF THE SMOOTH TRANSITION

AUTOREGRESSIVE MODEL TO CHARACTERIZE GDP DYNAMICS FOR THE EURO-AREA AND PORTUGAL

— Francisco Craveiro Dias

10/03 WAGES AND THE RISK OF DISPLACEMENT

— Anabela Carneiro, Pedro Portugal

11/03 SIX WAYS TO LEAVE UNEMPLOYMENT

— Pedro Portugal, John T. Addison

12/03 EMPLOYMENT DYNAMICS AND THE STRUCTURE OF LABOR ADJUSTMENT COSTS

— José Varejão, Pedro Portugal

13/03 THE MONETARY TRANSMISSION MECHANISM: IS IT RELEVANT FOR POLICY?

— Bernardino Adão, Isabel Correia, Pedro Teles

14/03 THE IMPACT OF INTEREST-RATE SUBSIDIES ON LONG-TERM HOUSEHOLD DEBT: EVIDENCE FROM A

LARGE PROGRAM

— Nuno C. Martins, Ernesto Villanueva

15/03 THE CAREERS OF TOP MANAGERS AND FIRM OPENNESS: INTERNAL VERSUS EXTERNAL LABOUR

MARKETS

— Francisco Lima, Mário Centeno

16/03 TRACKING GROWTH AND THE BUSINESS CYCLE: A STOCHASTIC COMMON CYCLE MODEL FOR THE EURO

AREA

— João Valle e Azevedo, Siem Jan Koopman, António Rua

17/03 CORRUPTION, CREDIT MARKET IMPERFECTIONS, AND ECONOMIC DEVELOPMENT

— António R. Antunes, Tiago V. Cavalcanti

18/03 BARGAINED WAGES, WAGE DRIFT AND THE DESIGN OF THE WAGE SETTING SYSTEM

— Ana Rute Cardoso, Pedro Portugal

19/03 UNCERTAINTY AND RISK ANALYSIS OF MACROECONOMIC FORECASTS: FAN CHARTS REVISITED

— Álvaro Novo, Maximiano Pinheiro

Banco de Portugal | Working Papers iii



2004

1/04 HOW DOES THE UNEMPLOYMENT INSURANCE SYSTEM SHAPE THE TIME PROFILE OF JOBLESS

DURATION?

— John T. Addison, Pedro Portugal

2/04 REAL EXCHANGE RATE AND HUMAN CAPITAL IN THE EMPIRICS OF ECONOMIC GROWTH

— Delfim Gomes Neto

3/04 ON THE USE OF THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR

— José Ramos Maria

4/04 OIL PRICES ASSUMPTIONS IN MACROECONOMIC FORECASTS: SHOULD WE FOLLOW FUTURES MARKET

EXPECTATIONS?

— Carlos Coimbra, Paulo Soares Esteves

5/04 STYLISED FEATURES OF PRICE SETTING BEHAVIOUR IN PORTUGAL: 1992-2001

— Mónica Dias, Daniel Dias, Pedro D. Neves

6/04 A FLEXIBLE VIEW ON PRICES

— Nuno Alves

7/04 ON THE FISHER-KONIECZNY INDEX OF PRICE CHANGES SYNCHRONIZATION

— D.A. Dias, C. Robalo Marques, P.D. Neves, J.M.C. Santos Silva

8/04 INFLATION PERSISTENCE: FACTS OR ARTEFACTS?

— Carlos Robalo Marques

9/04 WORKERS’ FLOWS AND REAL WAGE CYCLICALITY

— Anabela Carneiro, Pedro Portugal

10/04 MATCHING WORKERS TO JOBS IN THE FAST LANE: THE OPERATION OF FIXED-TERM CONTRACTS

— José Varejão, Pedro Portugal

11/04 THE LOCATIONAL DETERMINANTS OF THE U.S. MULTINATIONALS ACTIVITIES

— José Brandão de Brito, Felipa Mello Sampayo

12/04 KEY ELASTICITIES IN JOB SEARCH THEORY: INTERNATIONAL EVIDENCE

— John T. Addison, Mário Centeno, Pedro Portugal

13/04 RESERVATION WAGES, SEARCH DURATION AND ACCEPTED WAGES IN EUROPE

— John T. Addison, Mário Centeno, Pedro Portugal

14/04 THE MONETARY TRANSMISSION N THE US AND THE EURO AREA: COMMON FEATURES AND COMMON

FRICTIONS

— Nuno Alves

15/04 NOMINAL WAGE INERTIA IN GENERAL EQUILIBRIUM MODELS

— Nuno Alves

16/04 MONETARY POLICY IN A CURRENCY UNION WITH NATIONAL PRICE ASYMMETRIES

— Sandra Gomes

17/04 NEOCLASSICAL INVESTMENT WITH MORAL HAZARD

— João Ejarque

18/04 MONETARY POLICY WITH STATE CONTINGENT INTEREST RATES

— Bernardino Adão, Isabel Correia, Pedro Teles

Banco de Portugal | Working Papers iv



19/04 MONETARY POLICY WITH SINGLE INSTRUMENT FEEDBACK RULES

— Bernardino Adão, Isabel Correia, Pedro Teles

20/04 ACOUNTING FOR THE HIDDEN ECONOMY: BARRIERS TO LAGALITY AND LEGAL FAILURES

— António R. Antunes, Tiago V. Cavalcanti

2005

1/05 SEAM: A SMALL-SCALE EURO AREA MODEL WITH FORWARD-LOOKING ELEMENTS

— José Brandão de Brito, Rita Duarte

2/05 FORECASTING INFLATION THROUGH A BOTTOM-UP APPROACH: THE PORTUGUESE CASE

— Cláudia Duarte, António Rua

3/05 USING MEAN REVERSION AS A MEASURE OF PERSISTENCE

— Daniel Dias, Carlos Robalo Marques

4/05 HOUSEHOLD WEALTH IN PORTUGAL: 1980-2004

— Fátima Cardoso, Vanda Geraldes da Cunha

5/05 ANALYSIS OF DELINQUENT FIRMS USING MULTI-STATE TRANSITIONS

— António Antunes

6/05 PRICE SETTING IN THE AREA: SOME STYLIZED FACTS FROM INDIVIDUAL CONSUMER PRICE DATA

— Emmanuel Dhyne, Luis J. Álvarez, Hervé Le Bihan, Giovanni Veronese, Daniel Dias, Johannes Hoffmann,

Nicole Jonker, Patrick Lünnemann, Fabio Rumler, Jouko Vilmunen

7/05 INTERMEDIATION COSTS, INVESTOR PROTECTION AND ECONOMIC DEVELOPMENT

— António Antunes, Tiago Cavalcanti, Anne Villamil

8/05 TIME OR STATE DEPENDENT PRICE SETTING RULES? EVIDENCE FROM PORTUGUESE MICRO DATA

— Daniel Dias, Carlos Robalo Marques, João Santos Silva

9/05 BUSINESS CYCLE AT A SECTORAL LEVEL: THE PORTUGUESE CASE

— Hugo Reis

10/05 THE PRICING BEHAVIOUR OF FIRMS IN THE EURO AREA: NEW SURVEY EVIDENCE

— S. Fabiani, M. Druant, I. Hernando, C. Kwapil, B. Landau, C. Loupias, F. Martins, T. Mathä, R. Sabbatini, H.

Stahl, A. Stokman

11/05 CONSUMPTION TAXES AND REDISTRIBUTION

— Isabel Correia

12/05 UNIQUE EQUILIBRIUM WITH SINGLE MONETARY INSTRUMENT RULES

— Bernardino Adão, Isabel Correia, Pedro Teles

13/05 A MACROECONOMIC STRUCTURAL MODEL FOR THE PORTUGUESE ECONOMY

— Ricardo Mourinho Félix

14/05 THE EFFECTS OF A GOVERNMENT EXPENDITURES SHOCK

— Bernardino Adão, José Brandão de Brito

15/05 MARKET INTEGRATION IN THE GOLDEN PERIPHERY – THE LISBON/LONDON EXCHANGE, 1854-1891

— Rui Pedro Esteves, Jaime Reis, Fabiano Ferramosca

2006

1/06 THE EFFECTS OF A TECHNOLOGY SHOCK IN THE EURO AREA

— Nuno Alves , José Brandão de Brito , Sandra Gomes, João Sousa

Banco de Portugal | Working Papers v



2/02 THE TRANSMISSION OF MONETARY AND TECHNOLOGY SHOCKS IN THE EURO AREA

— Nuno Alves, José Brandão de Brito, Sandra Gomes, João Sousa

3/06 MEASURING THE IMPORTANCE OF THE UNIFORM NONSYNCHRONIZATION HYPOTHESIS

— Daniel Dias, Carlos Robalo Marques, João Santos Silva

4/06 THE PRICE SETTING BEHAVIOUR OF PORTUGUESE FIRMS EVIDENCE FROM SURVEY DATA

— Fernando Martins

5/06 STICKY PRICES IN THE EURO AREA: A SUMMARY OF NEW MICRO EVIDENCE

— L. J. Álvarez, E. Dhyne, M. Hoeberichts, C. Kwapil, H. Le Bihan, P. Lünnemann, F. Martins, R. Sabbatini, H.

Stahl, P. Vermeulen and J. Vilmunen

6/06 NOMINAL DEBT AS A BURDEN ON MONETARY POLICY

— Javier Díaz-Giménez, Giorgia Giovannetti , Ramon Marimon, Pedro Teles

7/06 A DISAGGREGATED FRAMEWORK FOR THE ANALYSIS OF STRUCTURAL DEVELOPMENTS IN PUBLIC

FINANCES

— Jana Kremer, Cláudia Rodrigues Braz, Teunis Brosens, Geert Langenus, Sandro Momigliano, Mikko

Spolander

8/06 IDENTIFYING ASSET PRICE BOOMS AND BUSTS WITH QUANTILE REGRESSIONS

— José A. F. Machado, João Sousa

9/06 EXCESS BURDEN AND THE COST OF INEFFICIENCY IN PUBLIC SERVICES PROVISION

— António Afonso, Vítor Gaspar

10/06 MARKET POWER, DISMISSAL THREAT AND RENT SHARING: THE ROLE OF INSIDER AND OUTSIDER

FORCES IN WAGE BARGAINING

— Anabela Carneiro, Pedro Portugal

11/06 MEASURING EXPORT COMPETITIVENESS: REVISITING THE EFFECTIVE EXCHANGE RATE WEIGHTS FOR

THE EURO AREA COUNTRIES

— Paulo Soares Esteves, Carolina Reis

12/06 THE IMPACT OF UNEMPLOYMENT INSURANCE GENEROSITY ON MATCH QUALITY DISTRIBUTION

— Mário Centeno, Alvaro A. Novo

13/06 U.S. UNEMPLOYMENT DURATION: HAS LONG BECOME LONGER OR SHORT BECOME SHORTER?

— José A.F. Machado, Pedro Portugal e Juliana Guimarães

14/06 EARNINGS LOSSES OF DISPLACED WORKERS: EVIDENCE FROM A MATCHED EMPLOYER-EMPLOYEE

DATA SET

— Anabela Carneiro, Pedro Portugal

15/06 COMPUTING GENERAL EQUILIBRIUM MODELS WITH OCCUPATIONAL CHOICE AND FINANCIAL FRICTIONS

— António Antunes, Tiago Cavalcanti, Anne Villamil

16/06 ON THE RELEVANCE OF EXCHANGE RATE REGIMES FOR STABILIZATION POLICY

— Bernardino Adao, Isabel Correia, Pedro Teles

17/06 AN INPUT-OUTPUT ANALYSIS: LINKAGES VS LEAKAGES

— Hugo Reis, António Rua

2007

1/07 RELATIVE EXPORT STRUCTURES AND VERTICAL SPECIALIZATION: A SIMPLE CROSS-COUNTRY INDEX

— João Amador, Sónia Cabral, José Ramos Maria

Banco de Portugal | Working Papers vi



2/07 THE FORWARD PREMIUM OF EURO INTEREST RATES

— Sónia Costa, Ana Beatriz Galvão

3/07 ADJUSTING TO THE EURO

— Gabriel Fagan, Vítor Gaspar

4/07 SPATIAL AND TEMPORAL AGGREGATION IN THE ESTIMATION OF LABOR DEMAND FUNCTIONS

— José Varejão, Pedro Portugal

5/07 PRICE SETTING IN THE EURO AREA: SOME STYLISED FACTS FROM INDIVIDUAL PRODUCER PRICE DATA

— Philip Vermeulen, Daniel Dias, Maarten Dossche, Erwan Gautier, Ignacio Hernando, Roberto Sabbatini,

Harald Stahl

6/07 A STOCHASTIC FRONTIER ANALYSIS OF SECONDARY EDUCATION OUTPUT IN PORTUGAL

— Manuel Coutinho Pereira, Sara Moreira

7/07 CREDIT RISK DRIVERS: EVALUATING THE CONTRIBUTION OF FIRM LEVEL INFORMATION AND OF

MACROECONOMIC DYNAMICS

— Diana Bonfim

8/07 CHARACTERISTICS OF THE PORTUGUESE ECONOMIC GROWTH: WHAT HAS BEEN MISSING?

— João Amador, Carlos Coimbra

9/07 TOTAL FACTOR PRODUCTIVITY GROWTH IN THE G7 COUNTRIES: DIFFERENT OR ALIKE?

— João Amador, Carlos Coimbra

10/07 IDENTIFYING UNEMPLOYMENT INSURANCE INCOME EFFECTS WITH A QUASI-NATURAL EXPERIMENT

— Mário Centeno, Alvaro A. Novo

11/07 HOW DO DIFFERENT ENTITLEMENTS TO UNEMPLOYMENT BENEFITS AFFECT THE TRANSITIONS FROM

UNEMPLOYMENT INTO EMPLOYMENT

— John T. Addison, Pedro Portugal

12/07 INTERPRETATION OF THE EFFECTS OF FILTERING INTEGRATED TIME SERIES

— João Valle e Azevedo

13/07 EXACT LIMIT OF THE EXPECTED PERIODOGRAM IN THE UNIT-ROOT CASE

— João Valle e Azevedo

14/07 INTERNATIONAL TRADE PATTERNS OVER THE LAST FOUR DECADES: HOW DOES PORTUGAL COMPARE

WITH OTHER COHESION COUNTRIES?

— João Amador, Sónia Cabral, José Ramos Maria

15/07 INFLATION (MIS)PERCEPTIONS IN THE EURO AREA

— Francisco Dias, Cláudia Duarte, António Rua

16/07 LABOR ADJUSTMENT COSTS IN A PANEL OF ESTABLISHMENTS: A STRUCTURAL APPROACH

— João Miguel Ejarque, Pedro Portugal

17/07 A MULTIVARIATE BAND-PASS FILTER

— João Valle e Azevedo

18/07 AN OPEN ECONOMY MODEL OF THE EURO AREA AND THE US

— Nuno Alves, Sandra Gomes, João Sousa

19/07 IS TIME RIPE FOR PRICE LEVEL PATH STABILITY?

— Vitor Gaspar, Frank Smets , David Vestin

Banco de Portugal | Working Papers vii



20/07 IS THE EURO AREA M3 ABANDONING US?

— Nuno Alves, Carlos Robalo Marques, João Sousa

21/07 DO LABOR MARKET POLICIES AFFECT EMPLOYMENT COMPOSITION? LESSONS FROM EUROPEAN

COUNTRIES

— António Antunes, Mário Centeno

2008

1/08 THE DETERMINANTS OF PORTUGUESE BANKS’ CAPITAL BUFFERS

— Miguel Boucinha

2/08 DO RESERVATION WAGES REALLY DECLINE? SOME INTERNATIONAL EVIDENCE ON THE DETERMINANTS

OF RESERVATION WAGES

— John T. Addison, Mário Centeno, Pedro Portugal

3/08 UNEMPLOYMENT BENEFITS AND RESERVATION WAGES: KEY ELASTICITIES FROM A STRIPPED-DOWN

JOB SEARCH APPROACH

— John T. Addison, Mário Centeno, Pedro Portugal

4/08 THE EFFECTS OF LOW-COST COUNTRIES ON PORTUGUESE MANUFACTURING IMPORT PRICES

— Fátima Cardoso, Paulo Soares Esteves

5/08 WHAT IS BEHIND THE RECENT EVOLUTION OF PORTUGUESE TERMS OF TRADE?

— Fátima Cardoso, Paulo Soares Esteves

6/08 EVALUATING JOB SEARCH PROGRAMS FOR OLD AND YOUNG INDIVIDUALS: HETEROGENEOUS IMPACT

ON UNEMPLOYMENT DURATION

— Luis Centeno, Mário Centeno, Álvaro A. Novo

7/08 FORECASTING USING TARGETED DIFFUSION INDEXES

— Francisco Dias, Maximiano Pinheiro, António Rua

8/08 STATISTICAL ARBITRAGE WITH DEFAULT AND COLLATERAL

— José Fajardo, Ana Lacerda

9/08 DETERMINING THE NUMBER OF FACTORS IN APPROXIMATE FACTOR MODELS WITH GLOBAL AND

GROUP-SPECIFIC FACTORS

— Francisco Dias, Maximiano Pinheiro, António Rua

10/08 VERTICAL SPECIALIZATION ACROSS THE WORLD: A RELATIVE MEASURE

— João Amador, Sónia Cabral

11/08 INTERNATIONAL FRAGMENTATION OF PRODUCTION IN THE PORTUGUESE ECONOMY: WHAT DO

DIFFERENT MEASURES TELL US?

— João Amador, Sónia Cabral

12/08 IMPACT OF THE RECENT REFORM OF THE PORTUGUESE PUBLIC EMPLOYEES’ PENSION SYSTEM

— Maria Manuel Campos, Manuel Coutinho Pereira

13/08 EMPIRICAL EVIDENCE ON THE BEHAVIOR AND STABILIZING ROLE OF FISCAL AND MONETARY POLICIES IN

THE US

— Manuel Coutinho Pereira

14/08 IMPACT ON WELFARE OF COUNTRY HETEROGENEITY IN A CURRENCY UNION

— Carla Soares

15/08 WAGE AND PRICE DYNAMICS IN PORTUGAL

— Carlos Robalo Marques

Banco de Portugal | Working Papers viii



16/08 IMPROVING COMPETITION IN THE NON-TRADABLE GOODS AND LABOUR MARKETS: THE PORTUGUESE

CASE

— Vanda Almeida, Gabriela Castro, Ricardo Mourinho Félix

17/08 PRODUCT AND DESTINATION MIX IN EXPORT MARKETS

— João Amador, Luca David Opromolla

18/08 FORECASTING INVESTMENT: A FISHING CONTEST USING SURVEY DATA

— José Ramos Maria, Sara Serra

19/08 APPROXIMATING AND FORECASTING MACROECONOMIC SIGNALS IN REAL-TIME

— João Valle e Azevedo

20/08 A THEORY OF ENTRY AND EXIT INTO EXPORTS MARKETS

— Alfonso A. Irarrazabal, Luca David Opromolla

21/08 ON THE UNCERTAINTY AND RISKS OF MACROECONOMIC FORECASTS: COMBINING JUDGEMENTS WITH

SAMPLE AND MODEL INFORMATION

— Maximiano Pinheiro, Paulo Soares Esteves

22/08 ANALYSIS OF THE PREDICTORS OF DEFAULT FOR PORTUGUESE FIRMS

— Ana I. Lacerda, Russ A. Moro

23/08 INFLATION EXPECTATIONS IN THE EURO AREA: ARE CONSUMERS RATIONAL?

— Francisco Dias, Cláudia Duarte, António Rua

2009

1/09 AN ASSESSMENT OF COMPETITION IN THE PORTUGUESE BANKING SYSTEM IN THE 1991-2004 PERIOD

— Miguel Boucinha, Nuno Ribeiro

2/09 FINITE SAMPLE PERFORMANCE OF FREQUENCY AND TIME DOMAIN TESTS FOR SEASONAL FRACTIONAL

INTEGRATION

— Paulo M. M. Rodrigues, Antonio Rubia, João Valle e Azevedo

3/09 THE MONETARY TRANSMISSION MECHANISM FOR A SMALL OPEN ECONOMY IN A MONETARY UNION

— Bernardino Adão

4/09 INTERNATIONAL COMOVEMENT OF STOCK MARKET RETURNS: A WAVELET ANALYSIS

— António Rua, Luís C. Nunes

5/09 THE INTEREST RATE PASS-THROUGH OF THE PORTUGUESE BANKING SYSTEM: CHARACTERIZATION AND

DETERMINANTS

— Paula Antão

6/09 ELUSIVE COUNTER-CYCLICALITY AND DELIBERATE OPPORTUNISM? FISCAL POLICY FROM PLANS TO

FINAL OUTCOMES

— Álvaro M. Pina

7/09 LOCAL IDENTIFICATION IN DSGE MODELS

— Nikolay Iskrev

8/09 CREDIT RISK AND CAPITAL REQUIREMENTS FOR THE PORTUGUESE BANKING SYSTEM

— Paula Antão, Ana Lacerda

Banco de Portugal | Working Papers ix



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




