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Abstract  

The aim of this paper is to investigate the procyclical behavior of banks in terms of lending and loan loss 

provisioning, and its dynamics with regard to the adoption of the Basel II capital regulation. Using bank-

level and country-level panel data spanning from 1996 to 2013 we answer this question for the OECD 

and BRIC countries. We find a positive effect of bank capitalization on loans growth, which, perhaps due 

to the recent financial crisis, weakened after 2008.  Together with evidence of income smoothing and 

capital management we also find strong cyclical behavior of banks in terms of loan loss provisioning. At 

the same time, we do not find any robust changes to this behavior after the introduction of the Basel II 

capital regulation. We fill a gap in the empirical literature as there has been hardly any research done on 

changes brought forward by the adoption of the Basel II capital regulation. The results may be therefore 

of interest for regulators and other professionals. Moreover, we use in our analysis data for BRIC 

countries, which have been often neglected.  
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Abstrakt  

Cílem této práce je prozkoumat procykličnost chování bank, co se týká poskytování úvěrů a tvorby 

opravných položek, a jeho dynamiku ve spojení se zavedením Basel II bankovní regulace. Tuto 

problematiku zkoumáme na panelových datech na úrovni jednotlivých bank a jednotlivých zemí pro 

OECD a BRIC země za období 1996-2013. Objevili jsme pozitivní vliv kapitalizace bank na růst objemů 

úvěrů, který, zřejmě z důvodu nedávné finanční krize, po roce 2008 zeslábnul. Kromě tendence bank 

vyhlazovat zisky a řídit kapitál pomocí opravných položek jsme zjistili také značně cyklické chování 

bank ve smyslu tvorby opravných položek. Zároveň jsme však neobjevili žádné robustní změny tohoto 

chování po přijetí Basel II bankovní regulace. Touto prací jsme přispěli k zaplnění mezery v empirické 

literatuře, protože neexistuje téměř žádný výzkum na téma neplánovaných změn, které způsobilo 

zavedení bankovní regulace Basel II v chování bank, a jejich dopadu na ekonomiku. Naše výsledky 

mohou být proto užitečné pro regulátory a jiné odborníky. Mimo to jsme také v naší práci využili dat za 

tzv. BRIC země, které jsou ve výzkumu často opomíjeny. 
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Chapter 1 

Introduction 

 

 

The Basel II capital regulation has been extensively criticized for its 

procyclicality1, i.e. for its impact on behavior of banks which affects the real 

economy2 and exacerbates cyclical fluctuations. Banks operating under Basel II 

may extend the length of the upward move of the cycle and eventually cause 

deeper recessions.  

As reviewed by Bikker and Hu (2002), and others, empirical research has 

shown that banking did act procyclically already before Basel II. Yet, many feared 

the Basel II capital regulation would enforce this even more as it introduced risk-

sensitiveness into capital requirements. That is, the required capital as well as 

other banks’ operations will become more procyclical because the riskiness of 

trades increases during economic downturns. On the other hand, more risk 

sensitive capital requirements better reflect the riskiness of single assets in a 

bank’s portfolio and ensure financial soundness of the bank. The capital 

regulation thus promotes the financial stability of the whole banking sector.  

Regulators are set into a complicated situation as they always need to trade 

off the negative effect of procyclicality against the positive impact of safer banks.3 

The pronounced increase in procyclicality is therefore important to investigate in 

                                                      

1 Throughout this paper we use “procyclical” in the sense of magnifying the cyclical fluctuations. 

2 The existence of the trasnfer to the real economy is beyond the scope of this text. Yet, it is assumed throughout the text as 

there is an extensive amont of its evidence in the literature, e.g. Beatty and Liao (2011), Tabak et al. (2011) or Marcucci 

and Quagliariello (2008).  

3 The Basel II capital regulation was originally much more procyclical than the final version. For some of the measures 

decreasing its procyclicality see Bikker and Metzemakers (2005), footnote 1. 
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order to understand the effect of the current capital regulation on behavior of 

banks and to help us shape the future ones in a more prudential way.  

This is also the most important contribution of this paper as there is a large 

gap in the empirical literature on regulatory procyclicality of banks. To my best 

knowledge, there are only two empirical papers4 looking into the dynamics of 

procyclicality of banks’ behavior with regard to the adoption of the Basel II 

capital regulation. More importantly, none of them investigates this issue in an 

international context. 

The aim of this paper is to investigate the procyclical behavior of OECD and 

BRIC countries’ banks in terms of lending and loan loss provisioning, and its 

dynamics with regard to the adoption of the Basel II capital regulation. We do so 

using bank financial statement data from Bankscope and macroeconomic data 

from the OECD. The sample covers 38 countries and spans from 1996 to 2013; 

together more than 92,000 bank-year observations. To test our hypotheses of 

increased effect of changes in banks’ capitalization on loans growth, and of 

changes in banks’ provisioning behavior, we develop two models; one for lending 

behavior, the other for provisioning behavior. The basic concept comes from the 

literature on procyclicality but we augment it. To test for changes in the behavior 

of banks, we include time dummy variables and interact them with our variables 

of interest. We define two possible breakpoints; one in 2005, when the final 

version of Basel II capital regulation was introduced, the other one in 2008, which 

was the latest date to adopt the Basel II capital regulation. To see any possible 

structural change, we estimate both models with zero, one or two breakpoints. We 

go also beyond the international scope and run the same regressions separately for 

the three countries with the most observations – USA, Japan and Germany. 

Obviously, this methodology has a drawback in that the changes in banks’ 

behavior we observe need not be the result of the adoption of Basel II but a 

consequence of some other events that happened in the same time period5. The 

results are therefore rather descriptive, possibly pointing to a time-coincidence of 

changes in banks’ behavior and the introduction of Basel II. 

The remainder of the text is structured as follows. First, we explain why 

banking is procyclical. Next, we shortly introduce Basel I and Basel II capital 

                                                      

4 Liu and Seeiso (2012) and Repullo and Suarez (2013).  

5 As these enter the regressions just as much as the adoption of Basel II. 
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regulations, and explain why Basel II is supposed to increase the procyclicality of 

banking. Then, we move to the literature review, which is divided into two parts. 

The first part reviews literature on banks’ lending behavior while the second part 

surveys literature on banks’ provisioning behavior and provides some general and 

methodological information regarding loan loss provisioning. After that, we 

introduce our research question and hypotheses, and the methodology. Then, we 

present the results. Finally, before we conclude, we discuss the results and their 

implications. 

 

  



4 

 

 

 

 

Chapter 2 

Procyclicality of Banking  

 

 

Banking is by its nature procyclical, meaning that it exacerbates cyclical 

fluctuations, and feeds back to the real economy. This takes shape in longer and 

unsustainable expansion fed by credit boom, and once the peak is achieved 

severer contraction with potentially adverse effect on system stability. Reasons for 

that are manifold. Among the most cited belongs the so called “financial 

accelerator” (Bernanke and Gertler, 1989) anchored in information asymmetry 

and principal-agent theories. The idea behind the financial accelerator is that in 

times of economic booms the net worth of borrowers increases, pressing down 

their probability of default (eventually loss given default), and in turn the 

premium banks ask for. Credit becomes easier to access, which results in higher 

spending, investment, and output. The opposite direction works in recessions.  

Generally, most of the procyclicality is rationalized by some form of 

deviation from the efficient market hypothesis (ECB, 2005). We can name for 

example asymmetric information; in this case a borrower having more 

information than a lender. Asymmetric information can result in several 

situations; one of these is adverse selection. A lender is not able to verify all the 

information presented by a borrower, and in the end is willing to grant more loans 

during upswing rather than during downswing and may end up approving a 

negative NPV project in upswing and rejecting a positive NPV project in 

downswing, because monitoring costs also change with the cycle (Athanasoglou 

et al., 2013) and amount of risk is being misestimated (Borio et al., 2001). 

Another cause is linked to the moral hazard and principal-agent problem. 

Managers are motivated by “short-termism” of their bonus schemes (Murphy, 
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1999), take excessive risks, and rely on taxpayers’ money if things go wrong. 

Furthermore, they neglect the effect their behavior may have on the whole 

financial system; the so called free-riding problem (Hardouvelis (2010), 

Athanasoglou et al. (2013)). For an individual bank, it can seem rational to keep 

lending during an upturn in order not to lose customers and to preserve profits, 

however, if all the banks follow this strategy, an overextension may result and 

large risks may be selflessly build up in a bank’s portfolio. Alternatively, during 

an economic slowdown, the same mechanism may result in inaccessible external 

funding, which is of major concern mainly in banking-oriented countries. Other 

actions can make sense for an individual agent as long as others do the same. This 

behavior is called “herding” and, again, can lead to prolonged expansion via credit 

boom, to liquidity drying up etc. Additionally, there may be a tendency not to 

blame a manager of a single bank if a failure was collective (Borio et al., 2001).   

Two more often pointed out causes of procyclicality are of psychological 

nature; cognitive biases. The first one called “disaster myopia” (Guttentag and 

Herring, 1986) says that agents tend to underestimate the probability of high-loss 

low-probability events and is based on experiments proving that people put way 

more weight on recent events compared to those perceived as “too improbable”. 

Closely related to disaster myopia is the “institutional memory hypothesis”, which 

has been empirically confirmed by Berger and Udell (2004) on a 20-year sample 

of individual US banks. “The institutional memory hypothesis is driven by 

deterioration in the skills of loan officers over their bank’s lending cycle. The 

deterioration in loan officer skills results in an easing of credit standards and 

lending to low-quality borrowers that would otherwise be rejected, as officers 

become less able to recognize potential loan problems and less able to 

differentiate low-quality borrowers from high-quality borrowers” (Berger and 

Udell, 2004, pg. 491). Asea and Blomberg (1998) investigated approximately two 

millions of contract terms of loans granted by 580 banks over the course of 17 

years to find that banks systematically change their contract terms during the 

cycle. Lending standards are lax during expansions leading to over-lending and 

enforce cyclical fluctuations. More importantly, these “easy” loans turn into bad 

loans during recessions. Also Jiménez and Saurina (2006) discovered that loans 

granted during upturns suffer from higher probability of default. Ultimately, as 

Borio et al. (2001) remark, the risk is built up during booms and materializes in 
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recessions. This materialization does not necessarily mean additional increase in 

risk. The second cognitive bias called “cognitive dissonance” (sometimes referred 

to as “sentiment inertia”) stands for biased interpretation of information so that it 

reinforces the prevailing belief of the agent (Festinger, 1957). In the end, “what 

are short-run cyclical movements are” under these cognitive biases “perceived as 

part of a new, longer run trend. This process then moves into reverse, as actual 

defaults and other incoming information unambiguously contradict the prevailing 

paradigm” (Borio et al., 2001, pg. 9). 

Ultimately, banks distort efficient resource allocation and magnify aggregate 

fluctuations instead of mitigating them.  
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Chapter 3 

Basel I 

 

 

In this chapter, we briefly go through the history of Basel I Capital Accord and the 

requirements it placed on banks. The 1973 breakdown of the Bretton Woods 

system had serious consequences. Several large international banks were left with 

enormous foreign exchange losses which further spread through the system (BIS, 

n. d.). Hardouvelis (2010, pg. 8) notes, that the major factor reinforcing 

procyclicality is the interconnectedness of countries, which “allows shocks to 

move quickly from one to another and synchronizes the business cycles across the 

globe.” Artis and Okuhbo (2008) showed the synchronization in business cycles 

since 1960’s is noticeable. The excessive exposures banks held together with the 

widespread losses led to the 1974 establishment of the Committee on Banking 

Regulations and Supervisory Practices (later renamed as the Basel Committee on 

Banking Supervision) by the G10 central bank governors. The aim of the 

Committee was to enhance financial stability through banking supervision. Before 

1988, there was no common international banking regulation, no common 

definition of capital, and with differences in national capital requirements large 

international banks competed fiercely in what may have turned into a race to the 

bottom. During the 1980’s Latin American debt crisis, the Committee was more 

and more concerned about the deterioration of capital ratios of the main 

international banks. These concerns initiated the introduction of the Basel I 

Capital Accord in July 1988, which was fully implemented by January 1993. The 

main goal was to develop a common definition of capital and a minimum capital 

requirement (BIS, 2014). Capital was defined based on two tiers; Tier 1 or Core 
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capital, and Tier 2 or Supplementary capital.6 The minimum capital requirement 

was set at 8% of risk weighted assets (further referred to as RWA) (BIS, 1988). 

The risk weights (see Table 1 below) were rather imprecise; using very wide 

categories based on OECD membership and nature of a debtor not reflecting the 

riskiness of single assets. Even though not legally binding, the framework was 

adopted not only by member countries but literally by all countries with 

internationally active banks. This was considered a great success. The Basel I 

framework was later extended for the treatment of provisions, bilateral and 

multilateral netting and, finally, the treatment of market risk. Additionally, Tier 3 

capital was defined.7 

Table 1: Basel I Risk Weights 

Risk Weight Asset Class 

0% 
Cash, gold bullion, claims on OECD governments and central 

banks, claims on national governments and central banks in 

national currency 

20% Claims on OECD banks and OECD public sector, claims on non-

OECD banks with maturity up to one year 

50% Residential mortgage loans 

100% All other claims 

Source: BIS (1988)   

  

                                                      

6 For more details see BIS (1988). 

7 For more details see BIS (1996). 
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Chapter 4 

Basel II 

 

 

This chapter presents shortly Basel II Revised Accord and after that focuses on the 

credit risk capital charge under the First Pillar. All the background necessary for 

understanding the next chapters is covered here. 

Innovation had brought new products that were not addressed under Basel I, 

and the Basel I risk weights were rather arbitrary and did not capture the 

underlying risks, nor did the capital requirements. The Basel Committee realized 

the need for a new revised accord and in 1999 proposed a new framework. The 

Basel II Revised Accord as agreed upon in 2004 and implemented 2008-2009 

introduced three pillars: 

1. Minimum capital requirements 

2. Supervisory review process 

3. Market discipline 

The First pillar – Minimum capital requirements – takes in the creditworthiness of 

individual clients in determining the minimum capital requirement and sets the 

capital requirement at 8% of RWA. This time, the capital requirement includes 

not only a capital charge for credit risk and market risk but also for operational 

risk. The Second pillar - Supervisory review process - was intended to ensure that 

banks have enough capital to cover also the risks not distinguished in Pillar I, and 

also to encourage banks to develop and use better risk management techniques. 

The Third pillar – Market discipline – aims at encouraging market discipline by 

developing a set of disclosure requirements, e.g. capital, risk exposures, risk 

assessment processes (BIS, 2004).  

Strangely enough, some thought the Basel II framework would be 
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countercyclical as banks were expected to change their portfolio based on the state 

of economy (ECB, as cited in Athanasoglou et al., 2013). Namely, in a recession 

banks were expected to limit lending to creditworthy firms and to extend lending 

to low-rating firms. The rationale is that the capital requirement for high rated 

firms will increase more than for low rated firms (Kashyap and Stein, as cited in 

Athanasoglou et al., 2013), because there is more room for deterioration of high 

credit ratings. Reality, however, seems to differ from the prediction.8 Being the 

most recent of such papers, Seo (2013) showed on a 1999-2008 sample of Korean 

banks robust evidence of procyclicality of loans to small and medium enterprises 

(further referred to as SME) compared to loans to large enterprises. SMEs are 

considered being more risky. Further on, we focus on the credit risk capital 

charge. 

The Revised Accord defines two different approaches to determine the credit 

risk capital charge. The first of them is the so called “Standardized Approach”, 

under which banks use the external credit ratings (such as S&P, Moody’s) to 

assess the risks of individual loans to clients. Weights are then assigned based on 

the asset category and its rating.9 The second approach, suitable for more 

advanced banks capable of using their own models, is the so called “Internal 

Rating Based Approach” (further referred to as IRB). Under the IRB approach 

banks use several inputs to arrive at their required credit risk capital charge. The 

number of these inputs that need to be modeled depends on whether a bank uses 

the Foundation- or the Advanced IRB approach. Banks using the Foundation IRB 

approach need to model only the probability of default, all the remaining inputs 

are provided by their supervisors. Banks using the Advanced IRB approach need 

to model also the remaining inputs, i.e. exposure at default, loss given default, and 

to calculate a maturity adjustment. The models banks develop are subject to their 

supervisors’ approval. The credit risk capital charge is then calculated using the 

following equation: 

                                         

 

   

 

                                                      

8 See literature cited in Athanasoglou et al., 2013, pg. 16. 

9 For more details see BIS (2004). 
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where EAD stands for exposure at default, LGD stands for loss given default, 

WCDR stands for the worst case default rate during the next year that we are 

99.9% certain will not be exceeded, PD stands for probability of default in one 

year, and MA stands for maturity adjustment.10 Subscript   denotes single assets. 

The formula uses         because capital is charged only for the unexpected 

losses. The expected losses should be already covered when pricing the loans. 

This situation is depicted in Figure 1. 

Figure 1: Probability Distribution of Potential Losses 

 

Source: US Treasury (2006) 

The WCDR can be obtained by the Vasicek model (Hull, 2012): 

       
                    

    
  

where N[Z] denotes the cumulative distribution function for a standard normal 

random variable, 0.999 is the percentile of loss distribution used for credit risk by 

Basel II, and   is copula correlation between each pair of obligors. As this is, 

generally, very hard to estimate, the Accord provides a formula for   as a function 

of PD, and also allows for distinguishing between SME and large corporates.11 

Generally, as PD increases the correlation decreases; the probability of default 

becomes more idiosyncratic and less affected by overall market conditions (Hull, 

2012). 

 

                                                      

10 For more details see BIS (2004). 

11 For more details see BIS (2004). 
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Chapter 5 

Procyclicality of Basel II Capital 

Requirements 

 

 

This chapter explains why is the Basel II capital requirement procyclical and 

reviews relevant literature on this topic. The magnitude of procyclicality of capital 

requirements depends on which approach is used to arrive at the required capital. 

Under the Standardized approach external credit ratings are used to derive the risk 

weights for single assets. This implies that under the Standardized approach the 

capital requirements are as volatile as the credit ratings assigned by credit rating 

agencies (further referred to as CRA)12. These CRAs typically use so called 

“through-the-cycle” (further referred to as TTC) credit ratings (explained in Box 

1), i.e. they consider a downturn scenario when assessing the probability of 

default of a company. This, however, does not mean the credit ratings are 

acyclical. Once the downswing is worse than expected by the CRA, more 

downgrades are to come. The credit ratings are also likely to change when a CRA 

changes its downward scenario. There is a vast amount of literature13 on the 

behavior of CRAs that documents the procyclicality of credit ratings (Lowe 

(2002), Nickell et al. (2000)). Using a 1981-2001-sample of US firms rated by the 

CRA Standard & Poor’s, Amato and Furfine (2004) found no excess sensitivity to 

the business cycle in general; the results are, however, sensitive to sampling and 

different specifications. They find excess sensitivity for a set of subsamples, 

namely investment grade firms, newly assigned ratings and ratings changes. This 

                                                      

12 If the composition of assets remains the same. 

13 For a more complete review see Amato and Furfine (2004). 
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Figure 2 depicts the behavior of a point-in-time system and a through-the-cycle risk 

measurement system and has been adapted from Carey and Hrycay as used in Borio et al. 

(2001); text also cited from Borio et al. (2001), pg. 21. 

 

“The bold line in the top panel shows the distance to default. Initially, the borrower is 

very unlikely to default (indicated by a large distance to default), but over time the 

likelihood of default goes through a cycle, perhaps following the trend of the general 

macroeconomy. The dashed line in the top panel depicts the stress distance to default, 

here assumed to be 4.5, used by the external credit rating agency. When the actual 

distance to default falls below the stress distance of 4.5, the financial condition of the 

borrower has degraded beyond what the external rating agency had expected to occur in a 

downside scenario.” 

Figure 2: Point-in-time vs Through-the-cycle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 1: Point-in-time and through-the-cycle measurement systems 
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“The bottom panel depicts how internal and external ratings would change over time. The 

point-in-time internal rating approach/system initially assigns the very best internal rating 

of 1 given the large distance to default. As the actual distance to default falls, the internal 

rating rises to reflect the greater risk. The external rating is, however, constant given that 

it was assigned based on what was perceived to be a reasonable distance during a 

downside stress scenario. As the figure is scaled, when the actual distance to default 

equals the downside scenario distance, the internal rating has adjusted to equal that given 

by the external rating. The other point to notice in the bottom panel is that as long as the 

actual distance to default remains above the stress distance, the borrower’s external rating 

does not change. When the distance to default eventually falls below that assumed in the 

stress scenario, both internal and external ratings are downgraded accordingly. 

 

Figure 2 leads to two generalizations about how external and internal ratings move over 

time. First, provided that rating agencies are not constantly re-evaluating the exposure of 

firms to the downside scenario, or the scenario itself, external ratings are likely to be 

more stable over time than bank internal ratings. Second, when reevaluations occur, the 

time series pattern of both types of ratings will be similar, although it is possible that the 

rating agencies will move in larger steps.” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

confirms the often cited fact that CRAs often revise the ratings by more than one 

notch (Hull, 2012) and create a sort of drift; subject to phase of the cycle. Fons 

(2008) in his “Testimony to Congress” offers explanation for the excess 

sensitivity of newly assigned ratings; basically, firms shop around for the best 

rating putting pressure on the CRAs, which obviously want to get the business. 

Amato and Furfine (2004) also detected that the standards of CRAs have become 

more lenient over the years. To conclude, even under the Standardized approach 

capital requirements exhibit cyclical fluctuations.  

Under the IRB approach, banks use the above mentioned set of parameters, of 

which some are affected by the business cycle as noted by ECB (2005). EAD is 

usually higher during recessions when clients fully take advantage of the already 

granted credit lines (Jiménez et al., 2009). Moreover, by the time the expansion is 

over and the recession starts banks have gained higher loans to total assets ratios 

through the rapid loan-growth characteristic for expansions. Even though Basel II 

requires banks to use a downturn LGD estimate in their models (BIS, 2004) we 

argue that it is the same story as with external credit ratings, i.e. once the 
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recession is worse than anticipated, also the actual LGD will be higher than 

expected. Altman et al. (as cited in Athanasoglou et al., 2014) note that LGD is 

related to the state of economy, and Allen and Saunders (as cited in Athanasoglou 

et al., 2014) add that it is also related to the probability of default. Probably the 

most important reason for higher LGD during recessions is that during recessions 

the value of pledged collateral decreases. The opposite is true during expansions. 

In case of a bubble the actual aggregate LGD can reach rather high numbers once 

the bubble bursts. The last parameter ECB (2005) lists as dependent on the cycle 

is PD. The cyclicality of probability of default has been shown empirically among 

others by Marcucci and Quagliariello (2008) who used vector autoregression 

(further referred to as VAR) approach to look into cyclicality of default rates on 

20 years of Italian data14. Banks are recommended to use horizon of at least one 

business cycle to estimate PD and LGD, yet obliged to use at least one year data 

(BIS, 2004). The usage of a short period of data may result in using “point-in-

time” (further referred to as PIT) estimates. Saurina and Trucharte (2007) showed 

that if banks followed the recommendation and used TTC estimates of PD, the 

relative change in capital requirements between the peak and the trough of the 

cycle would significantly decrease compared to PIT PD estimates. Pederzoli et al. 

(2010) adopted a general equilibrium model and investigated the preference of 

PIT vs. TTC ratings from the perspective of banks’ profit maximization. They 

discovered that the preference depends on bank’s characteristics and also on the 

business cycle expectations and realizations. Namely, when a recession is 

expected, net lender banks prefer TTC rating system while net borrower banks 

prefer PIT rating system. The opposite is true during an expansion. The result for 

a recessionary period is also supposed to hold over the cycle but the results are 

rather weak. Although PD was the last item on ECB’s list of parameters affected 

by the business cycle, we argue in line with Hull (2012) and Borio et al. (2001) 

that there is one more item that belongs on the list – the correlation   between 

each pair of obligors. They argue that the correlation increases during 

downswings. Borio et al. (2001, pg. 20) remarks that “Given that the focus of 

internal and external ratings is on measuring the risk of individual instruments or 

borrowers, such systems do not explicitly consider the correlations between 

                                                      

14 The covered period is prior to Basel II. 
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ratings and how these correlations change over time.” But risk in a portfolio 

ultimately depends on the correlations and not taking their changes into account 

will eventually impact the system at its large. Some institutions have therefore 

obtained quantitative credit risk models. These, however, only extrapolate past 

data and thus implicitly assume the recent situation to persist. Borio et al. (2001) 

further reproach that excessively short horizons, usually one year, are used in risk 

management. They suggest several changes to be done in risk management 

practice i) longer time horizons to be used, ii) stress testing to be used (which was 

later included in Basel II revisions (Hull, 2012)), and iii) CoVaR (conditional 

value at risk), which takes into account the impact on the whole system 

conditional on a number of institutions in distress15, to be used. 

Six years of work and consultations preceded releasing the final version of 

the Revised Accord in June 2004 and resulted in decreasing the risk sensitiveness 

by at least one third (Bikker and Hu, 2002), because, as Erwin and Wild (as cited 

in Bikker and Hu, 2002) showed, the business cycle swing in the capital 

requirements could amount up to 19%. Yet still, the Basel II framework earned 

significant portion of criticism (De Larosière report, 2009) and not only for 

propagating the procyclicality. The De Larosière report addressed mainly the 

volatility of capital requirements and the linkage between capital buffers, 

provisions and equity, and the business cycle.  

The procyclicality of capital requirements lies in its effect on the real 

economy via its effect on lending. During a recession, when risk materializes the 

capital requirements increase, banks’ profits are low, and banks need to collect 

more capital exactly at the time it is more difficult and more expensive. Another 

option banks have is to decrease their risk weighted assets, i.e. lending. Cutting 

down on lending because of insufficient amount of capital is called “capital 

crunch”. Despite the fact that banks hold additional capital buffers above the 

required regulatory minimum (Milne (2004), Milne and Whalley (2001)) to 

prevent sanctions for its breaching (besides e.g. aiming at a higher external rating 

than corresponding to the minimum capital requirements), the procyclicality of 

capital (buffers) has been widely documented in the literature.16 Akhter and Daly 

                                                      

15 For details see e.g. Adrian, T. and Brunnermeier, M. (2008). CoVar. Federal Reserve Bank of New York Staff Reports, 

No. 348. 

16 For a broader  review of relevant literature see Athanasoglou et al.(2014). 
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(2009) documented strong influence of business cycle on capital adequacy using a 

panel of more than 50 countries over 1998-2006. Stolz and Wedow (2011) used a 

panel of German banks over the period 1993-2004 and documented that capital 

buffers of well capitalized banks increase in busts, the transmission into lending is 

specification-sensitive. The volatility in capital buffers for large banks is 

supported also by Beatty and Liao (2011) on a sample of more than 1300 banks 

over 1993-2009. A positive evidence of capital crunch is beside Beatty and Liao 

(2011) found also by Tabak et al. (2011) on a sample of 134 Brazilian banks over 

2000-2010, and by Marcucci and Quagliariello (2008) using VAR methodology 

on Italian data. Saurina (2008) notes that for Basel II to amplify procyclicality the 

capital ratios need to be close to the regulatory minimum. Furfine (as cited in 

Jacques, 2010), nevertheless, points out that if banks decide to optimize their 

capital buffers as a prevention against breaching the regulatory minimum capital, 

the capital buffers ultimately become a function of the stochastic capital 

requirement. It follows that even capital unconstrained banks from the regulatory 

point of view can see themselves as capital constrained and cause a capital crunch. 

This view is supported also by Heid and Krüger (2011) who developed a dynamic 

model of bank lending behavior and simulate different macroeconomic 

conditions, and regulatory frameworks. Heid (2007) supports this view also in his 

earlier work in which he develops a banking sector model and consequently 

calibrates it using 2004 Bankscope data for OECD countries. 

Behn et al. (2013) investigated a natural experiment on German IRB banks. 

The German banks had only part of their portfolios transferred from the 

Standardized approach17 to the IRB approach by the time Lehman Brothers failed. 

The transferred loans were the only ones for which the capital charges were 

affected. The identification strategy is based on firms that borrowed from two or 

more different IRB banks with one bank having the firm in its Standardized 

approach portfolio and the other in the IRB portfolio. They found that loans to the 

same firm are reduced by almost 4% more in the IRB portfolio compared to the 

Standardized approach portfolio. Furthermore, they discovered that “firms that 

had only IRB loans prior to the crisis experienced a reduction in total loans that 

was 5 to 10 percent larger than the reduction for firms that had only SA loans” 

                                                      

17 There were no loans with an external rating in the sample. 
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(pg. 33). Hence IRB approach is more procyclical compared to the Standardized 

approach. 

Liu and Seeiso (2012) adopted the financial accelerator model and augmented 

it by including a banking sector with capital regulations. They calibrated the 

model using South-African data and showed the procyclicality of Basel II and also 

that Basel II is more procyclical than Basel I. Repullo and Suarez (2013) 

developed a dynamic equilibrium model where banks are not able to access equity 

markets every period, hold endogenous capital buffers and the business cycle 

determines the loans’ PDs. The model is calibrated using US pre-crisis data. They 

conclude that Basel II is significantly more procyclical in terms of loan granting 

than Basel I; though safer and superior in terms of welfare conditional on large 

social cost of failure. They also suggest that socially optimal capital requirements 

are higher and less volatile than those under Basel II conditional on the large 

social cost of failure. Basel III should then be a clear improvement compared to 

Basel II. Allen et al. (2012) assessed the effect of Basel III and do not think there 

is a need to worry about increase in costs of financial intermediation and possible 

reduction in economic activity in the long run. Yet they see as the biggest danger 

of Basel III its implementation, which may result in such short term effects. 

Beatty and Liao (2011) further found no signs of procyclicality in the period prior 

to capital regulation. 

There are few more factors causing procyclicality as Hardouvelis (2010) 

remarks. These can be perhaps all gathered under the letterhead “banking 

practice”. The leading factor among these is the similarity of risk management 

techniques used in banking. The risk management departments use the same 

methodology, the same data, and short time horizon; inevitably, they come to 

similar conclusions and may take the same actions potentially exacerbating the 

business cycle fluctuations. This may be at least partially prevented by stress-

testing and generally more forward-looking risk management. Hardouvelis (2010) 

further adds that risk management is not truly independent. It is under pressure not 

to “spoil the party” as long as times are good. There are also both political and 

industry pressure on the regulator during good times.  

To sum up, most of the authors agrees that capital requirements are 

procyclical. Some argue that banks often hold additional capital buffers which 

would mitigate the procyclicality, yet there is also the opposite view that the 
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buffers are internally set at some level above the minimum regulatory requirement 

and eventually become a function of the minimum requirements. Hence, capital 

unconstrained banks from the regulatory point of view can see themselves as if 

their capital constraints were binding. The literature also presents some evidence 

that Basel II is more procyclical than Basel I and what is more that the IRB 

approach of Basel II is more procyclical compared to the Standardized approach. 
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Chapter 6 

Lending Behavior 

 

 

This chapter starts with explanation of credit cyclicality based on the credit 

channel of monetary policy. Then, we review some literature on the topic of credit 

procyclicality. As Borio et al. (2001) showed, during expansions the credit to 

GDP ratio tends to increase significantly, whereas the opposite is true during 

recessions. The credit cyclicality is usually explained by the credit channel of 

monetary policy transmission. It distinguishes two channels; the balance sheet 

channel, and the bank lending channel (Bernanke and Gertler, 1995). The core 

idea is that a change in monetary policy changes external finance premium18 in the 

same direction as the open-market interest rates.  

The balance sheet channel explains fluctuations in credit from the demand 

side. It concerns borrower’s financial statements, namely variables such as the net 

worth, cash flow, and liquid assets. The external finance premium is negatively 

related to the borrower’s financial position. The borrower can offer more 

collateral or take a lower loan-to-value loan, and thus decrease the potential 

conflict of interest emerging between him and the lender. As economic conditions 

weaken, firms output declines and so do investments, and household 

consumption. The demand for credit is reduced. Ultimately, the volatility of 

borrower’s financial position affects his investment and spending decisions.19  

The bank lending channel says that a disruption of loans supply for whatever 

reason increases the external finance premium, and reduces real activity. 

                                                      

18 External finance premium “is the difference in cost between funds raised externally (by issuing equity or 

debt) and funds generated internally (by retaining earnings) ” (Bernanke and Gertler, 1995, pg. 28). 

19 For a literature review of supply and demand role see Bikker and Hu (2002), and Kishan and Opiela (2006). 
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Traditionally, the bank lending channel influenced available funds via open-

market operations and compulsory level of reserves. At its worst, the reduction in 

loan supply was referred to as a credit crunch. The traditional role of the bank 

lending channel has, however, most likely faded. Bernanke and Gertler (1995) 

name financial deregulation and innovation as its causes. The traditional bank 

lending channel crucially relied on banks’ inability to replace lost deposits. Yet, 

markets for bank liabilities have deepened, and not only that. Altunbas et al. 

(2009), actually, found on a 1999-2005-sample of almost 3000 euro-area banks 

that securitization prevents banks’ loan supply from the effects of monetary 

policy. The role of banks has changed from “originate and hold” to “originate, 

repackage, and sell”. Banks active in securitization grant more loans, especially 

when the times are good. Nevertheless, the bank lending channel seems to have 

gained its role back thanks to the capital regulation. This was shown for example 

by Van den Heuvel (2002). He developed a dynamic model of asset and liability 

management incorporating risk-based capital requirements and imposing a set of 

very realistic assumptions such as imperfect market for bank equity, and maturity 

transformation performed by banks. It follows that bank’s profits are affected 

negatively, and eat into capital once the short-term interest rate rises. The model 

implies that shocks to bank profitability have a long-lasting effect on bank 

lending. The model also predicts that capital has an influence on lending even if 

the capital requirement is not binding.20 Ultimately, the modern bank lending 

channel depends on capital adequacy of the banking sector. 

We have already mentioned that banks short of capital can either raise new 

equity or decrease their RWA, i.e. cut on loans. Hyun and Rhee (2011) developed 

a model, which even under the assumptions of i) zero equity issuance cost and ii) 

managerial decisions maximize the existing shareholders’ wealth shows that in a 

downturn banks always21 cut on loans rather than issue new equity. Moreover, 

they cut on relatively more risky loans. The authors argue that the main reason for 

such behavior is the dilution of existing shareholders’ value.  

There is a strong evidence of credit procyclicality and some evidence of a 

capital crunch in the literature.22 Nikolov (2010) developed a theoretical model of 

                                                      

20 This view is supported also by Furfine (as cited in Jacques, 2010), Heid and Krüger (2011), and Heid (2007). See above. 

21 Unless the amount of capital needed is too high. 

22 Some evidence of a capital crunch can be found above, e.g. Beatty and Liao (2011), Tabak et al. (2011), Marcucci and 
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a shock transmission from the financial sector to the real economy and tests it on 

European 2000-2009 macroeconomic data. He concludes that a loss of confidence 

in the financial sector and losses suffered by banks are ensued by a significant 

loan reduction, and by a contraction. Demirgüç-Kunt et al. (2006) investigated 36 

banking crises in 35 countries using both bank-level and aggregate data and 

documented significant credit slow down and sharp drop in GDP growth. 

Although GDP was found to start returning to its previous figures during the 

second year after the crises, credit still remained depressed. Irrelevant of their 

capitalization banks also decrease their loans to total assets ratio after the crisis. 

Results, however, suggest it is a matter of demand rather than supply. Accounting 

for banking systems heterogeneity Bouvatier et al. (2012) estimated panel VAR 

models on a sample of 17 OECD countries over 1986-2010 and detected strong 

credit response to GDP shocks, yet no differences between the banking systems. 

Bikker and Hu (2002) also found strong effect of GDP on lending for 26 OECD 

countries; however, they did not find any significant effect of capital on lending. It 

is worth noting that they used a sample which mostly covered the pre-Basel I 

period (1979-1999). We therefore expect our results to differ diametrically despite 

following the same methodology23 as our sample covers only period with a capital 

regulation. Bouvatier and Lepetit (2008) investigated 186 European banks over 

1992-2004 and documented effect of GDP on credit and, in contrast to Bikker and 

Hu, also capital constraint to grant loans for poorly capitalized banks. Popov and 

Udell (2012) surveyed almost 11,000 firms in 16 emerging European countries 

controlling for credit demand and observed strong evidence of a capital crunch. 

Firms found it more difficult to access credit when dealing with banks that 

experienced Tier 1 capital and equity decline. They also found out that the access 

to credit depends on the foreign parent bank financial health. Finally, Kishan and 

Opiela (2006) used 1980-1999 US data and provided evidence for the modern 

bank lending channel/capital crunch. They distinguished between the pre- and 

post-Basel I periods and between low- and well-capitalized banks and observed 

their loan responses to both expansionary, and contractionary monetary policy. 

For the pre-Basel I period, characterized by a weak capital constraint, they 

documented ineffective contractionary monetary policy, and effective 

                                                                                                                                                 

Quagliariello (2008) or Behn et al. (2013). 

23 We follow the methodology of  Bikker and Hu (2002), and Bikker and Metzemakers (2005). 
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expansionary monetary policy for the low capitalized banks. The results for the 

post-Basel I period, characterized by stronger capital constraint, showed that 

contractionary monetary policy results in a loan growth reduction for low 

capitalized banks but it has no effect on well capitalized banks. In case of 

expansionary monetary policy the reaction of low capitalized banks is weak but 

well capitalized banks increase their loans significantly. 

Ghosh (2013) documented significant effect of funding structure on lending 

using 1996-2009 data for GCC24 countries. Banks more dependent on wholesale 

funding cut lending more compared to their peers. This may reflect lower stability 

of wholesale funding and consequent flight to quality. Public banks try to keep 

their funding structure safe and hold very little unstable wholesale funding 

compared to private banks as found by Duprey (2013), and Bertay et al. (2012). 

They also found, in line with Brei and Schclarek (2013), that public bank lending 

is less procyclical compared to private banks. In high-income countries the public 

bank lending is even found to be countercyclical. Duprey (2013) also controlled 

for banks that were privatized and concluded that they moved from 

countercyclical to procyclical lending behavior after the privatization. Public 

banks also recognize bad loans more evenly over the business cycle. All the 

authors agree that public banks can serve as an important countercyclical tool, yet 

must be used cautiously; especially in developing countries the countercyclical 

lending behavior may result in inefficient credit allocation. 

All in all, the bank lending channel seems to have gained its role back thanks 

to the capital regulation. There is a lot of evidence of credit procyclicality and 

quite some evidence of a capital crunch. Ultimately, countries with relatively less 

capitalized financial systems are more credit constrained than others.  

  

                                                      

24 Gulf Cooperation Council: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE 
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Chapter 7 

Provisioning Behavior 

 

 

This chapter brings up some theoretical background of loan loss provisioning and 

presents current practice. Review of a relevant literature on the topic of loan loss 

provisioning procyclicality follows, and the chapter ends with quite controversial 

dynamic provisioning, and, finally, the future of loan loss provisioning regulation.  

Just like capital is meant to be the protection against unexpected losses in the 

portfolio, provisions function as a protection against the expected losses. In theory 

provisions against expected losses mitigate the volatility of reported earnings25 

over the cycle which may result in reduced fluctuation of other bank activities 

such as lending (Borio et al, 2001). More importantly provisions are under the 

current accounting setup the only way to distinguish gross and net assets value. 

Loans are not recorded on the balance sheet under their market value. For the lack 

of a market for loans the market value is very difficult to estimate and subject to 

considerable judgmental assumptions. 

The current value of a loan at time   (  ) is the present value of expected 

future cash flows, i.e. 

    
     

        

 

   

 

where       is the expected cash flow at time  ,   is the discount rate, and the loan 

matures at time  . Disregarding any operational costs, the expected cash flow in 

each period is the contractual interest and principal payment, where the interest 

                                                      

25 Provisions influence the P&L statement of a bank. A numerical example can be found in Borio et al. (2001). 
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payment consists of the risk free rate plus a default premium, less expected loss on 

the contracted amount, i.e. 

       
     

        

 

   

  
     

        

 

   

 

where   is the loan face value,   is the default premium, and      is the expected 

loss. The current value of a loan will only equal its face value if the default 

premium and expected loss on the loan offset each other. If it is not the case a 

provision needs to be done for the amount by which the expected loss exceeds the 

default premium, i.e. 

                   
     

        

 

   

  
     

        

 

   

 

The default premium is usually equal to the expected loss at the time a loan is 

granted but not necessarily. A bank can have reasons to set the default premium at 

a different level, e.g. its market power, need to build a market share, long-term 

relationship with the customer, and others. As capital is meant only for the 

unexpected losses, it follows that provisions need to cover the expected losses that 

are not already covered by the built-in default premium. If a loan is priced 

correctly there is no need for provisions at the beginning. If, however, conditions 

are expected to change during the lifetime of the loan and expected losses 

increase, the bank needs to provision for the amount by which the expected loss 

exceeds the default premium. Eventually, at least in theory, provisions would rise 

when actual loan losses are low and the accumulated loan loss reserves would be 

run down once the loan losses materialize keeping the bank capital intact and “the 

bank safe, sound, and able to continue extending credit” (Dugan, 2009, pg. 1). 

Loan loss provisions thus have very important role because they behave 

countercyclically. 

Theory further distinguishes two types of provisioning; specific and general 

provisions. Specific provisions are inherently backward-looking. They are made 

for expected losses on either individually or collectively assessed loans once there 

is objective evidence (a trigger) that a loss is probable. General provisions are 

more forward-looking, i.e. they are made for losses that have not yet occurred but 



26 

 

can be reasonably expected to occur. Banks then often use statistical models to 

estimate future losses. This approach is called statistical or dynamic provisioning26 

(Borio et al., 2001). 

 

7.1.  Loan Loss Provisioning in Practice 

 

In reality, however, provisioning works in a different manner; general provisions 

are nowadays not used.27 There are two main reasons for that. Firstly, risk 

management techniques often only extrapolate past data. It can therefore be 

argued that their ability to predict future losses may be limited. Secondly, 

accounting itself is backward-looking and conservative. Some argue28 that 

forward-looking provisioning provides a space for  so called “cookie jar”, i.e. 

artificial income smoothing which prevents investors from assessing the true 

financial health of a bank. This concern may be legitimate as the estimation of 

expected losses is subject to considerable judgment. Bushman and Williams 

(2012) looked into discretionary loan loss provisioning in 27 countries and 

concluded that forward-looking provisions aimed at smoothing profits dampen 

banks’ discipline over risk-taking and diminish transparency. On the other hand, 

forward-looking provisions aiming at timely recognition of expected future losses 

enhance risk-taking discipline. Yet still, it can be argued that a rule-based 

forward-looking provisioning or improved disclosure of methods and processes 

may overcome this drawback, and actually improve investors’ information (Borio 

et al., 2001). Yet, so far, there are no provisions for future losses but there is 

transparency.29 What further influences the amount of provisioning is the tax-

deductibility of provisions, which differs across countries. Borio et al. (2001) 

suggest that provisions should be ideally tax-deductible, which is, however, not 

the case in all countries. 

There used to be no common international directive dealing with loan loss 

provisions some 10 or 15 years ago. Nowadays loan loss provisions are based on 

                                                      

26 More attention will be paid to dynamic provisioning later. 

27 There are few exceptions such as Spain, Peru and Colombia (Fernández de Lis and García-Herrero, 2012). 

28 For example Goldschmid, as cited in Borio et al. (2001), and accounting standards setters especially (Dugan, 2009). 

29 To some extent; further we show that even the backward-looking specific provisions are subject to some discretion. 



27 

 

the incurred loss model under both IFRS and US GAAP.30 The incurred loss 

model literally drives out any forward-looking provisioning as it requires a trigger 

to allow a bank to provision on a loan. Borio et al. (2001, pg. 25) argue that 

“Contrary to current practice, provisioning decisions should be based on the entire 

future profile of expected losses.” We present a short overview of current 

provisioning practice in ING bank (following the IFRS31) based on its annual 

report (2013). ING provides a list of possible triggers. These include payments 

overdue for a certain period, bankruptcy, borrower demonstrating significant 

financial difficulty, or “historical experience, updated for current events where 

necessary,” providing “evidence that a proportion of a group of assets is impaired 

although the related events that represent impairment triggers are not yet 

captured” (pg. 35). Using the historical experience ING provisions for so called 

“Incurred but not recognized” losses. These provisions are made for the 

performing portfolio of loans as an estimate of losses that are incurred but the 

credit risk system has not yet recognized them. The time to recognition is called 

“response time” and based on the type of customer the PD and eventually amount 

of provisions is calculated for 3, 6, or 9 months horizon. ING also distinguishes 

“Individually significant” financial assets and “Individually not significant” 

financial assets. Individually significant is a financial asset for which the exposure 

to a borrower exceeds a certain threshold. Individually not significant financial 

assets do not meet this threshold. Financial assets are quarterly reviewed for 

impairment triggers first individually (not always for individually not significant 

financial assets) and then if not impaired collectively in groups of financial assets 

with similar risk characteristics. “Future cash flows in a portfolio of financial 

assets that are collectively evaluated for impairment are estimated on the basis of 

the contractual cash flows of the assets in the portfolio and historical loss 

experience for assets with credit risk characteristics similar to those in the 

portfolio. Historical loss experience is adjusted on the basis of current observable 

data to reflect the effects of current conditions that did not affect the period on 

which the historical loss experience is based and to remove the effects of 

                                                      

30 This will change.  The final version of IFRS 9 Financial Instruments is ready for adoption and the effective date was set 

to1st January 2018 (IASPlus, 2014). FASB still works on its Current Expected Credit Loss model (FASB, 2014). 

31 More precisely International Accounting Standard 39 (further referred to as IAS 39) when talking about loan loss 

provisions. Compliance is obligatory for EU countries since 2005. 
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conditions in the historical period that do not exist currently” (ING, 2013, pg. 27). 

For impaired financial assets, provisions are made. “Considerable judgement is 

exercised in determining the extent of the loan loss provision (impairment) and is 

based on the management’s evaluation of the risk in the portfolio, current 

economic conditions, loss experience in recent years and credit, industry, 

geographical and concentration trends” (ING, 2013, pg. 27). “The identification of 

impairment and the determination of the recoverable amount are an inherently 

uncertain processes involving various assumptions and factors including the 

financial condition of the counterparty, expected future cash flows, observable 

market prices and expected net selling prices” (ING, 2013, pg. 27). Ultimately, 

even under inherently backward-looking loan loss provisioning there is some 

potential for discretion. 

Loan loss provisions are treated also in the Basel II framework. Under the 

Standardized approach general provisions can be included in the Tier 2 capital up 

to 1.25% of RWA. Under the IRB approach banks must compare their total 

provisions with the total expected loss    on corresponding assets calculated as 

                 

 

   

 

where     is the exposure at default,     is the loss given default, and    is the 

probability of default of the asset      . If the expected loss is higher than the 

amount of provisions, the bank has a shortfall and has to deduct 50% of the 

difference from its Tier 1 capital and 50% of the difference from its Tier 2 capital. 

On the other hand, if the expected loss is lower than the amount of provisions, the 

bank has an excess and can add this amount to its Tier 2 capital up to 0.6% of 

RWA (BIS, 2004). 

 

7.2.  Procyclicality of Loan Loss Provisions 

 

Borio et al. (2001) showed that loan loss provisions are extremely procyclical and 

negatively correlated with the business cycle. Provisions usually do not start rising 

until the economy has clearly slowed down or even found itself in a recession. It 
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can be argued that the accounting rules are the main source to be blamed32. As 

Dugan (2009) remarks, “rather than being counter-cyclical, loan loss provisioning 

has become decidedly pro-cyclical, magnifying the impact of the downturn” (pg. 

2), because banks did not provision when times were good and eventually had to 

provision too much too late. Moreover, earnings did not do to cover the provisions 

which inevitably ate into capital. Dugan (2009), among others, therefore calls for 

a change in accounting standards to allow for more forward-looking 

provisioning.33 There has been a vast amount of evidence supporting his view in 

the literature. To our best knowledge the only (rather weak) evidence against this 

view is the one offered by O'Hanlon (2013) who investigated the timeliness of 

loan loss provisions in the United Kingdom after the adoption of IAS 39 

compared to the prior period. He found that provisioning became timelier after the 

adoption of IAS 39; though only for listed banks. At the same time he did not find 

any evidence of provisioning becoming less timely directly before the financial 

crisis. The author also notes that his results should be approached with caution as 

the introduction of IAS 39 coincides with the development of Basel II framework, 

which may have made banks to improve provisioning. 

A robust evidence of procyclicality of loan loss provisions is found by Bikker 

and Metzemakers (2005) on a 1990’s sample of 29 OECD countries.34 At the 

same time, they also found that the procyclicality is somewhat mitigated as 

provisions tend to rise when loan growth is higher, i.e. when risk is built up as 

Borio et al. (2001) suggest. The effect of loan growth, however, seems to depend 

on model specification and data restrictions as Cavallo and Majnoni (2002), and 

Laeven and Majnoni (2003) had the same data to start with but, besides a negative 

effect of GDP growth, found a negative effect of loan growth on provisions; thus 

enforcing the procyclicality rather than mitigating it. Further, Laeven and Majnoni 

(2003) suggest loan loss reserves to be an integral part of the banking regulation. 

All the authors agree that provisioning practice differs among countries. Despite 

this fact, Bikker and Hu (2002) found only little differences in provisioning 

among countries, yet they also found provisions to rise during cyclical lows, i.e. 

                                                      

32 Among others for example Borio et al. (2001) or Dugan (2009). 

33 This call was answered by both FASB and IASB, and a change of provisioning practice is ahead. 

34 Bikker and Metzemakers (2005) modeled not only loan loss provisions but also loan loss reserves and came to the same 

results. 
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when the GDP growth and inflation are low, and unemployment high. 

Furthermore, they included a one-year lead of failures as a proxy for expected 

failures. Although the availability of this variable was limited to only a few 

countries, it proved to be strongly significant. The cyclical behavior of provisions 

and bad debts was also documented by Quagliariello (2007) proving that Italian 

banks provision by the time losses materialize rather than in advance. To tackle 

the procyclicality Quagliariello (2007) calls for mandatory dynamic provisioning 

or flexible capital targets above minimum levels. Wong et al. (2011) also found 

evidence of procyclicality of loan loss provisions in the East Asia-Pacific region. 

Furthermore, they documented time-varying banks’ systemic risk contribution 

during the cycle; generally, highly correlated with loan loss provisions. Bonin and 

Kosak (2013) looked into provisioning in the 11 latest European Union (further 

referred to as EU) member countries, and adhere to Cavallo and Majnoni (2002), 

and Laeven and Majnoni (2003) in that they found loan loss provisions to be 

procyclical and negatively affected by loan growth (significance depends on 

specification). Curcio and Hasan (2013) documented procyclicality of provisions 

for 14 EU member countries and 23 non-EU countries on a 1996-2006 sample. 

Bouvatier and Lepetit (2008) observed procyclicality of provision for 15 

European countries and concluded that the effect is even stronger for poorly 

capitalized banks. Olszak and Pipien (2013) showed procyclicality of provisions 

using seemingly unrelated regression equations estimation technique on a 1995-

2009 sample of 13 OECD countries. Packer and Zhu (2012) investigated 

procyclicality of loan loss provisions on a sample of 240 banks in 12 Asian 

economies. They observed strong evidence of procyclicality in case of Japan, but 

not for the emerging Asia countries; these exhibited countercyclical behavior, 

especially India, as they do not comply perfectly with IAS 39. Compared to 

Packer’s and Zhu’s (2012) results, Bouvatier and Lepetit (2012a) found exactly 

opposite results. They documented no evidence of procyclicality in Japan whereas 

Europe, the United States, Central & South America and South & East Asia were 

found to have procyclical provisioning, especially the emerging countries. 

Soedarmono et al. (2012) also documented procyclicality of non-discretionary 

provisions for almost 700 banks in Asian countries. Moreover, they support the 

evidence provided by Beatty and Liao (2011) in that large banks behave more 

procyclically. Finally, procyclicality of provisions was also observed by Glen and 
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Mondragón-Vélez (2011), and Floro (2010), who found that a non-linear 

specification in GDP has a better fit. 

To sum up, all the authors agree that loan loss provisions are procyclical. Yet, 

there seem to be large differences in provisioning among countries. Some of the 

evidence is even contradictory for some of the countries, e.g. Japan. Further, 

O'Hanlon (2013) disagrees that the situation became worse after the introduction 

of IAS 39, which effectively drove out general provisioning. 

 

7.3.  Mitigating the Procyclicality of Loan Loss 

Provisions 

 

The procyclicality of loan loss provisions can be mitigated by more forward-

looking provisioning as shown in Bouvatier’s and Lepetit’s (2012b) partial 

equilibrium model. Beatty and Liao (2011) investigated this question empirically. 

Based on 1993-2009 data covering almost 24,800 bank-quarter observations, they 

claim that “lending of banks with smaller delays in expected loss recognition is 

less pro-cyclical” (pg. 19). The timelier-loss-recognition banks are also found to 

be more prudent in terms of capital management. The procyclicality is often also 

mitigated by income smoothing. The income smoothing hypothesis says that a 

bank’s management may want to avoid sharp changes in profitability, and does so 

via discretionary loan loss provisions, i.e. when profit is high the bank provisions 

more and the other way around when the profit is low. What are provisions 

(subject to discretion) further used for, is capital management and signaling. 

Capital management hypothesis states that banks with a low capital adequacy may 

provision more as the loan loss reserves count as Tier 2 capital and improve thus 

their capital adequacy ratios. These discretionary provisions can be expected not 

to prevail on a large scale nowadays because of the limits imposed on the amount 

of loan loss reserves that count as Tier 2 capital. For example in the United States, 

as Laeven and Majnoni (2003) note, the amount of provisions rapidly decreased 

after the adoption of Basel I. In the period prior to Basel I loan loss reserves 

counted as Tier 1 capital but have been treated only as Tier 2 capital since then; 

moreover, the amount was limited to 1.25% under Basel I. Banks therefore found 

it more appealing to allocate their profits to retained earnings counted as Tier 1 
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capital rather than to loan loss reserves. Identical evidence was provided by 

Anandarajan et al. (2003) for the case of Spain. The Spanish banks managed their 

capital prior to Basel I, but later moved to more aggressive earnings management. 

Loan loss provisions ultimately signal the quality of banks’ loan portfolio 

(Athanasoglou et al., 2014), yet Beaver et al. (as cited in Anandarajan et al., 

2013), and later others, observed the evidence of what is called the signaling 

hypothesis. They suggested that a bank’s management can signal their perceived 

earnings power of the bank by a strong hit to profits in the form of additional 

provisions. We again expect this phenomenon not to be present anymore under the 

IFRS. Overall the evidence of discretionary provisions is quite mixed. 

Bikker and Metzemakers (2005) found evidence of both capital management 

and income smoothing in OECD countries during the 1990’s. Laeven and 

Majnoni (2003) used the same data and also found evidence of income smoothing, 

yet they did not test for the capital management hypothesis. Cavallo and Majnoni 

(2002) documented evidence of income smoothing for G10 banks but not for the 

others. Olszak and Pipien (2013), on the other hand, did not find any evidence of 

income smoothing in any of 13 OECD countries but Spain, where they use 

dynamic provisioning. Floro (2010) showed evidence of both income smoothing 

and capital management for Philippines. Bonin and Kosak (2013) documented 

both income smoothing and capital management for the latest 11 EU countries. 

This evidence was confirmed also by Curcio and Hasan (2013) who observed 

capital management and income smoothing by EU banks. They also found income 

smoothing and signaling for non-EU banks. Packer and Zhu (2012) found income 

smoothing in all the examined Asian countries but Japan. Quagliariello (2007) 

found only mixed evidence of income smoothing for the Italian banks. Ahmed et 

al. (1999) used 1986-1995 US data which mostly cover the pre-Basel I period. 

They documented neither evidence of income smoothing nor evidence of 

signaling, yet they observed capital management through loan loss provisions. 

This evidence fits the story put above by Laeven and Majnoni. Abou El Sood 

(2012) looked into income smoothing in the US during 2001-2009. He concludes 

that banks smooth income via loan loss provisions the most when they are more 

profitable, or hit the regulatory minimum target, or during non-recessionary times. 

He also notes that “bank internally set regulatory capital ratios are relatively more 

significant than regulatory‐set ratios to trigger income smoothing behaviour using 
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loan loss provisions” (pp. 64), which is in line with the view outlined earlier in 

chapter 5. An explanation why the evidence of income smoothing may be 

inconclusive in some cases is offered by Balboa et al. (2013), who analyzed 

earnings management from the compensation theory viewpoint, indicating 

nonlinear pattern. They suggest that earnings are further reduced when they are 

negative (so called “big bath”), increased when they are positive, and again 

reduced when they are too large. 

Most of the authors seem to agree that more timely and forward-looking 

provisioning is needed to mitigate the procyclicality of provisioning. They, 

therefore, call for the introduction of some form of dynamic, or generally more 

forward-looking, provisioning. The procyclicality is also found to be mitigated by 

income smoothing but its evidence seems to be quite mixed in the literature. 

Capital management seems to have been overall declining since the introduction 

of capital regulation.  

 

7.4.  Dynamic Provisioning 

 

Dynamic35 provisioning was first introduced in Spain in July 2000 as a tool to 

tackle the procyclicality of lending. Spain was characteristic by ever growing 

credit to GDP ratio and the supervisor was concerned about the stability of the 

financial system once “the party is over” (Fernández de Lis et al., 2001). “Indeed, 

in 1999 Spain had the lowest ratio of loan loss provisions to total loans among 

OECD countries. It also had the highest correlation between the provisioning ratio 

and the GDP growth rate (−0.97) for the period 1991–99. Thus loan loss 

provisions were very procyclical in Spain” (Saurina, 2009, pg. 2). Figure 3 depicts 

how normal provisioning system works. During expansion credit grows rapidly, 

the number of bad debts is low and banks provision only little. However, when the 

economy slows down, risks in the portfolio materialize, the amount of bad debts 

increases, and banks need to provision more.36 The cyclicality of loan loss 

provisions can be slightly mitigated by general provisions based on credit stock.37  

There were no common international rules with regard to loan loss provisions  
                                                      

35 Dynamic provisions and statistical provisions are used interchangeably. 

36 More exact explanation of the mechanisms can be found in previous chapters we therefore do not repeat it here. 

37 The general provisions are, however, not allowed under the incurred loss model. 
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Figure 3: Normal Provisioning 

 

 

 

 

 

 

 

 

 Source: Fernández de Lis and García-Herrero (2012) 

whatsoever in 1999. The supervisor therefore decided to introduce a system that 

will i) make sure there are enough provisions made during expansions to cover the 

accumulating credit risk on banks´ balance sheets, and ii) increase the cost of 

granting new loans to slow down the credit growth (Fernández de Lis and García-

Herrero, 2012). These statistical provisions were added on top of the specific and 

general ones and were based on the difference between current specific provisions 

and the average “latent loss” in a loan portfolio. Ultimately, the aim of statistical 

provisions was to smooth the amount of provisions made through the cycle. This 

can be seen in Figure 4 depicting dynamic provisioning. Similarly to the Basel II 

framework, banks were allowed to develop their own internal models38 to determi- 

 

 

 

 

 

 

 

      Source: Fernández de Lis and García-Herrero (2012) 

                                                      

38 Subject to supervisor’s approval. 

Figure 4: Dynamic Provisioning 
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ne the amount of statistical provisions or were free to use the standard approach. 

The supervisor set 6 risk categories for the standard approach. The amount of 

statistical provisions was then set simply by multiplying the risk weights by 

corresponding exposures. The statistical provision was not a tax-deductible 

expense (Fernández de Lis et al., 2001). 

The dynamic provisioning system was reformed in 2004 in preparation for the 

adoption of IFRS by the EU. First of all, general and statistical provisions had to 

be merged, which resulted in general provisions having two components, alpha 

and beta. These two components differed across the original 6 risk categories39. 

Alpha covered the latent loss in a loan portfolio and beta was the average (TTC) 

specific provision. Both alpha and beta were based on historical credit loss 

experience. Eventually, the formula for general provisions at time   was as 

follows: 

                           

 

   

       

 

   

                      

where    stands for the latent loss for the risk category  ,      stands for the loan 

growth of the risk category   at time  ,    stands for the average (TTC) specific 

provision for the risk category  , and     stands for the credit stock of the risk 

category   at time  . Total amount of provisions at time   is then the sum of 

general and specific provisions at time   (Saurina, 2009). The general provisions 

were included in Tier 2 capital up to 1.25% of RWA under the Basel II 

standardized approach. Furthermore, a cap was placed on the amount of general 

provisions as by 2004 the general provisions fund covered bad loans by nearly 

500% (Fernández de Lis and García-Herrero, 2012). Also the tax-deductibility 

was partially changed during the 2004 reform. General provisions were allowed as 

a tax-deductible expense up to 1% of the increase in gross loans other than 

mortgages (Saurina, 2009). To conclude, dynamic provisioning is a backward-

looking transparent rule-based system. After its introduction in Spain,40 many 

called for its adoption also in other countries to tackle the ubiquitous 

procyclicality.41  

                                                      

39 For more information see Fernández de Lis and García-Herrero (2012). 

40 For implementation challenges see Saurina (2009). 

41 Dynamic provisioning was later also introduced in Peru and Colombia. For more information see Fernández de Lis and 

García-Herrero (2012). 
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7.5.  IFRS 9 

 

The calls for a more forward-looking and hence less procyclical provisioning 

system were answered in 2009 by IASB, which started to work on a new 

provisioning system. In 2011 IASB and FASB started to cooperate on the 

development. This, however, did not last long. FASB interrupted the cooperation 

in 2012. While IASB has recently finished its Expected credit loss model (further 

referred to as ECL), included in IFRS 9 Financial Instruments (IASPlus, 2013a), 

FASB still works on the final version of its Current expected credit loss (further 

referred to as CECL) model (FASB, 2014). The IFRS 9 Financial Instruments, 

replacing the IAS 39 Financial Instruments, is ready for adoption and the final 

effective date was set to 1 January 2018 (IASPlus, 2014). 

The ECL model will replace completely the current Incurred loss model. 

“Expected credit losses are defined as the expected shortfall in contractual cash 

flows. An entity should estimate expected credit losses considering past events, 

current conditions and reasonable and supportable forecasts” (IASPlus, 2013a). 

The framework distinguishes three stages of an asset based on changes in its credit 

quality. For the first stage, the credit quality has not significantly deteriorated 

since the initial recognition of an asset. For the second stage, the credit quality has 

significantly deteriorated since the initial recognition of the asset, and for the third 

stage, there is objective evidence of impairment as of the reporting date. “For 

stage 1 financial instruments, the present value of 12-month expected credit losses 

are recognized which are the expected shortfalls in contractual cash flows over the 

life of a financial instrument that will result if a default occurs in the 12 months 

after the reporting date (12 months expected credit losses); in contrast, an 

impairment is recognized for financial instruments classified as stage 2 or 3 at the 

present value of expected credit shortfalls over their remaining life (lifetime 

expected credit loss)” (IASPlus, 2013a). The expected credit losses are required to 

be discounted at (an approximation of) the effective interest rate (IASPlus, 

2013b).42 

The main difference between the IASB’s ECL model and the FASB’s CECL 

model is that the CECL model does not take into account the changes in credit 

                                                      

42 For more details see IASPlus 2013a,b. 



37 

 

quality. Banks therefore recognize a charge equal to the present value of lifetime 

expected credit losses at the initiation of their assets (IASPlus, 2013a). 

All in all, there are major changes on the horizon in terms of loan loss 

provisioning practice. The accounting standards setters changed their attitude 

completely and the expected outcome is promising far less procyclicality than has 

been the case under the Incurred loss model. Now that we have outlined the 

background and reviewed relevant literature, we move to our own research. 
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Chapter 8 

Research question and hypotheses 

 

 

There is a vast amount of literature dedicated to procyclicality in banking. 

Nevertheless, to our best knowledge there are only two empirical papers 

suggesting that Basel II is more procyclical than Basel I; as many feared. 

Moreover, both of these papers use only national data, which does not allow for 

any conclusions on general level. Repullo and Suarez (2013) showed the increase 

in procyclicality on US pre-crisis data, Liu and Seeiso (2012) using South-African 

data. We aim at filling this gap and look into this issue on an international level. 

We investigate the behavior of banks in terms of loan loss provisioning and 

lending prior to Basel II and under the Basel II regulation. Based on the review of 

literature and regulatory background covered above our hypotheses are as follows. 

 

 Hypothesis #1: Lending is partly determined by banking regulation via 

bank capital. 

 

Basel I imposed the minimum capital requirement of 8% of RWA. If a bank´s 

capital ratio falls below this threshold the bank is exposed to sanctions. Banks 

therefore try to keep their capital ratios above this limit. One way of increasing the 

regulatory capital ratio is increasing capital, which is not always an available/the 

best option. The second option banks have, is to reduce their RWA. Furthermore, 

loan loss provisions are done at the expense of profits, i.e. loanable funds. The 

relative amount of capital thus has a direct effect on banks´ willingness to lend. 

We therefore expect a positive effect of capital on loan growth. 
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 Hypothesis #2: The effect of banking regulation on lending increased with 

Basel II. 

 

The Basel II framework is more risk sensitive than Basel I. As a result, the 

regulatory capital requirement, although kept at 8%, is more procyclical because 

of the cyclicality of the regulatory-capital-function components. We therefore 

expect the impact of capital on lending to be larger in the latter period. 

 

 Hypothesis #3: Loan loss provisioning is procyclical. It is affected by the 

amount of bad debts, which is strongly cyclical, and by macroeconomic 

variables. There are income smoothing and capital management present. 

 

Risks are built up during booms and materialize in busts (Borio et al., 2001). The 

probability of default also increases in busts (Marcucci and Quagliariello, 2008). 

Furthermore, there are incentives to report high profits as long as possible and 

thus pressure on the risk management departments when times are good 

(Hardouvelis, 2010). Once the losses start to materialize on a wide scale, profits 

may not be enough to cover them and the losses eat into capital. A common 

practice in such cases is that banks increase their provisions to boost the capital. 

These factors cause the procyclicality of loan loss provisioning, yet it can be 

mitigated by smoothing the profit. We therefore expect a positive effect of 

nonperforming loans, unemployment, and earnings before tax and provisions on 

provisions. Furthermore, we expect a negative effect of capital, GDP growth and 

housing prices on provisions.  

  

 Hypothesis #4: There is less room for capital management and income 

smoothing under Basel II and the incurred loss model for loan loss 

provisioning.  

 

The treatment of loan loss provisions in terms of capital eligibility was changed in 

Basel II. Under the Standardized approach the treatment stayed the same as it was 

under Basel I, yet the accounting rules effectively drove out general provisions. 

Thus it is not possible to count provisions as capital under the Standardized 

approach for most of the banks. On the other hand, the treatment was changed 
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under the IRB approach. Banks are obliged to compare their provisions to their 

expected losses and only the surplus of provisions above the expected losses is 

counted as capital. Any shortfall of provisions compared to the expected losses 

has to be deducted from the capital. What is more, the amount of provisions that 

count as capital measured as percentage of RWA was decreased. Moreover, the 

adoption of the incurred loss model43 implies objective evidence of a loss to be 

present before a provision on a loan can be made. These rules may result in less 

room for income smoothing. We therefore expect a negative effect of capital on 

provisions and a positive effect of earnings before tax and provisions on 

provisions. Moreover, both coefficients should be smaller in absolute terms in the 

latter period. 

  

                                                      

43 In 2005 for the EU. 
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Chapter 9 

Methodology 

 

 

In this chapter we describe the data we use and their transformation, define our 

variables and present both our models; for lending behavior and for provisioning 

behavior. We also introduce the estimation technique we use. 

 

9.1.  Data 

 

As mentioned above, we use international data for our research to fill the gap in 

the literature. We analyze data for OECD and BRIC countries; together 38 

countries. Our choice of the countries is quite straightforward. First of all, we 

expect an above average quality of data for the OECD countries. Furthermore, (a 

part of) the OECD countries and BRIC countries can be considered the most 

important parts of the global economy. Our research requires bank financial 

statement data and macroeconomic data for the countries banks come from. To 

obtain the macroeconomic data we use the OECD and where not available the 

IMF or Oxford Economics database. The bank financial statement data are 

obtained from the Bankscope by Bureau van Dijk. The Bankscope financial 

statement figures are denominated in euro, i.e. weighted by exchange rate for the 

countries outside of the Euro zone. If a foreign currency/EUR exchange rate does 

not reflect economic conditions at some point in time then the figures for the non-

euro country will be biased. We deflate all the figures to the base year 2010 using 

German consumer price index.  

Our data cover 1987-2013. Yet, we analyze data starting by 1996 as there are 
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too little observations before this year and more importantly Basel I was not fully 

implemented until 1993. There was a change in accounting standards44 in some of 

the countries during 1996-2013; for example in 2005 for EU. This is depicted in 

Figure 5. The solid line represents observations with the current accounting 

regime. The dashed line stands for observations before the accounting regime 

change. Finally the dotted line is their sum. 

 

  

 

 

 

 

 

 

 

 

 

 

 

Source: Author 

The change in accounting regime brings discontinuity into our data, which 

may eventually bias our results; especially because the accounting standards 

change approximately coincides with the introduction of Basel II in 2004 and our 

main hypotheses consider a change of the effect of several variables with the 

introduction of Basel II. Unfortunately, there is not a general rule that could be 

applied to transfer the figures from one accounting regime to the other. Banks 

were ordered in some of the countries to report their figures under both accounting 

regimes for a number of years. This, however, does not hold for all the countries. 

Using the dual accounting data where present to approximate the changes in the 

financial statements figures would be possible, yet very imprecise and not 

possible to use in other countries. Additionally, the gain in observations would be 

only about 6.5%. This situation is depicted in Figure 6. We therefore choose not 

                                                      

44 Transition to IFRS. 

Figure 5: Observations by Accounting Regime 
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to bring additional heterogeneity into the data and use only data with constant 

accounting regime across time for each of the banks.45 As our research is mainly 

interested in the change of the effect of several variables on loans growth and the 

relative amount of provisions with the introduction of Basel II we can abandon the 

data with previous accounting regime as their relative number significantly 

deteriorates after 2005; bringing only relatively little additional variation into our 

data.46  

 

Figure 6: Possible Gain by Data Approximation 

 Source: Author  

Some of the banks have also other than only end-of-year financial statements 

figures available. These observations were deleted. This resulted in 104,411 bank-

year observations. 

Bankscope offers some of the most used financial ratios such as equity to 

total assets already constructed. When we compare these ratios to those we 

constructed ourselves we observe a considerable difference in summary statistics. 

It seemed that cases that may be considered a weak performance were lacking in 

                                                      

45 Data with the most recent accounting regime were used. If a bank did not change its accounting regime all its 

observations were used in the analysis. 

46 We also tried to use the previous accounting regime data in such way that we generated a new identification number for 

each of the banks for the period with a previous accounting regime. This allowed us to keep continuity in the data and at the 

same time increased our sample by approximately 28,000 observations. Unfortunately, the quality of the data for previous 

accounting regimes is so poor that it increased the number of observations used in a regression by less than 100 in all cases. 

There was no impact on the results. 
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the database. We therefore construct all the variables ourselves even when 

provided by the database. We then only add the observations provided in the 

database that we were not able to obtain because of missing data. We further 

restrict our data by deleting obvious error observations and by focusing on 

“normally functioning” banks with lending as their major business activity. 

Complete list of these restrictions can be found in Appendix A. Worth mentioning 

here are restrictions applied to i) equity to total assets ratio, ii) net loans to total 

assets ratio, and iii) gross loans growth. A quite wide interval for the equity to 

total assets ratio was chosen. We limit this variable to 0% to 70%. Concerning the 

net loans to total assets ratio its frequency distribution can be found in Figure 7. 

The width of each column is 2 percentage points. We restrict the net loans to total 

 

Figure 8: Net Loans/Total Assets 

Distribution 
 

Source: Author 

assets ratio to 12% to 100%. The growth of gross loans was restricted to -50% to 

100%, which we consider a wide interval. The distribution of gross loans growth 

can be found in Figure 8; each column has a width of 20 percentage points. All in 

all, the sample was reduced by 11.8%, which left us with an unbalanced panel of 

92,093 bank-year observations. A table summarizing the number of observations 

per year per country can be found in Appendix B. Tables summarizing accounting 

standards by year and by country can be found in Appendix C and Appendix D, 

respectively. 

 

 

 

Figure 7: Gross Loans Growth 

Distribution 
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9.2.  Definition of Variables 

 

We construct our variables as outlined above, i.e. we do not use the pre-offered 

ratios in Bankscope besides single observations that we are not able to construct 

ourselves for the reason of missing data. There are not many such cases though. 

For our analysis we use the following macroeconomic variables. GDP growth, 

inflation, percentage change in monetary aggregate M3, percentage change in 

stock index, percentage change in house price index, percentage points change in 

unemployment rate and, finally, interest rate differential (in percentage points) 

measured as the difference between a long-term (usually 10 years) government 

bond yield and a short-term (3-month or 90-day) rate or yield. Concerning the 

bank-specific variables we use percentage growth in gross loans, pre-tax profit to 

average total assets ratio, pre- tax and provisions profit to average total assets 

ratio, return on average equity, net loans to customer and short term funding ratio, 

equity to total assets ratio, loan loss provisions to net loans and provisions ratio, 

total capital (BIS) ratio47, net loans to total assets ratio and, finally, non-

performing loans48 to gross loans ratio. An exact definition of each of the bank-

specific variables can be found in Appendix E. A table of summary statistics for 

all variables used in our analysis can be found in Appendix F. 

  

9.3.  Estimation Technique 

 

To test our hypotheses and estimate the effect of bank-specific and 

macroeconomic variables on banks’ lending and provisioning behavior we take 

advantage of the fixed effects panel-estimation technique49 as we are concerned 

about unobserved heterogeneity across banks (such as risk aversion, and mainly 

strategy) and across countries (such as different laws or supervisors’ nature) that 

may be correlated with the explanatory variables. Including the bank fixed effects 

in our model should solve our concerns as these capture not only the banks’ fixed 

                                                      

47 BIS ratio is defined as regulatory capital to risk-weighted assets ratio. 

48 Further referred to as NPL. 

49 The random effects estimation technique was rejected in the Hausman test for all our models. 
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effects but also the host country fixed effects.50 We also test for autocorrelation in 

all our models using the so called Wooldridge-Drukker test (Drukker, 2003), 

which is also suitable for unbalanced panels and robust against cross-sectional 

heteroskedasticity (Born and Breitung, 2012). If autocorrelation is present, we 

follow the suggestion of Drukker (2003) and cluster at the panel level. This will 

produce consistent estimates of the standard errors.  

To get consistent estimates of the effect of macroeconomic variables on a 

dependent variable we need macroeconomic data for at least one business cycle. 

This condition is fulfilled given the available period of data stretching from 1996 

to 2013. A figure showing the evolution of GDP growth for each of the countries 

in our sample over the whole period can be found in Appendix G. Most of the 

countries experienced a recession during the late 1990’s and then again the recent 

financial crisis.  

To test our hypotheses, namely hypothesis number two and hypothesis 

number four, we make use of time dummy variables. The Basel II framework was 

introduced in 2004 and adopted in 2008.51 We expect banks to start adjusting their 

processes soon after the final version of Basel II was released. We therefore 

define two structural breaks; the first one in 2005 and the second one in 2008. We 

then estimate both our models on the complete sample with no structural breaks. 

After that we estimate both models also with the structural breaks, i.e. with 

variables of interest interacted with the time dummy variables. Using the 

interacted terms we first estimate our models with one structural break, 2005 and 

then also 2008, and then with two structural breaks. This allows us to see any 

change in coefficients compared to the prior period. At the same time, however, 

these changes in coefficients may not be necessarily the result of the adoption of 

the Basel II regulation. The changes may be caused by any other event that 

occurred during that period as these enter our regressions just as much as the 

introduction of Basel II.52 We use in both our models the total capital (BIS) ratio 

as an explanatory variable. Unfortunately, the sample size with the BIS ratio is 

limited. We therefore, as a robustness check, estimate the same model again using 

the equity to total assets ratio instead. Eventually, we repeat the same procedure 

                                                      

50 This can be tested by including country dummy variables in our model; all of them are omitted for collinearity. 

51 In most of the countries. 

52 Such as the change in accounting standards or the recent financial crisis. 
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for three countries with the most observations, i.e. the United States, Japan, and 

Germany, to see whether the behavior of banks in these three countries differs 

from the general bank-population. In the following two subchapters, we present 

our models for lending and provisioning behavior. 

 

9.4.  Lending Behavior 

 

There is always the issue of supply and demand identification in modeling 

lending. We follow the methodology used by Bikker and Hu (2002) or Kishan and 

Opiela (2006) in that we use the bank-specific variables as determinants of supply 

and the macroeconomic variables as determinants of demand. Unfortunately, this 

has a drawback in that it does not allow us to contain any demand for loans 

coming from abroad. Eventually, our model for bank lending behavior reads as 

follows. 

                                                 

where   is a scalar,   is a     matrix,     is the   -th observation on   

macroeconomic variables,   is an     matrix,     is the   -th observation on   

bank-specific variables,    is the  -th unobserved bank effect, and     are the usual 

independent identically distributed          disturbances.  

For the macroeconomic variables we include the inflation, the percentage 

change in stock price index, the GDP growth, the change in unemployment rate, 

the percentage change in real money (M3 aggregate) supply, the percentage 

change in house price index and, finally, the interest rate differential. The reasons 

for including these variables in our model are as follows. Inflation influences 

business and family spending, it passes through into nominal interest rates, into 

housing and share prices and into the real money supply. Inflation also reflects to 

some extent the business cycle. We use inflation mainly as a control variable for 

its indirect effects. Stock price index development is said to reflect the expected 

future economic conditions. It may thus serve as an indicator of the timing of 

taking up a loan. When the economic outlook is good, companies will expect their 

credibility not to be likely to deteriorate in the near future. The GDP growth is the 

most general and the most used measure of economic activity and of the business 
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cycle. For our purpose, it serves as the main determinant of demand for loans and 

generally banking services. The change in unemployment rate is according to 

Bikker and Hu (2002) the main determinant of the phase in the business cycle. 

Furthermore, if unemployment rises, individuals may feel themselves endangered 

as they perceive the probability of getting unemployed to be higher. This will, 

likely, result in a delay of taking up a loan. On a macro level this leads to a lower 

demand for loans in times when unemployment rises. Turning to the real money 

supply growth, Bikker and Hu (2002, pg. 169) note that “growth of the money 

supply makes real growth possible, and is primarily an indicator of future growth 

potential. In the first place, it reflects the availability of money, which is strongly 

linked to the creation of money by banks through lending.” House price index 

growth reflects mainly the demand for mortgages. At the same time, it is one of 

the indicators of a recession when it starts to fall rapidly. Interest rate differential 

is used mainly as a control variable reflecting the long-term risk premium and 

therefore in a sense the business cycle expectations. 

As of the bank-specific variables, these are included with one year lag. We 

assume that most of the decisions in banks are done based on last year’s financial 

statements while the macroeconomic variables reflect current demand. The bank-

specific variables we employ in our model are the BIS ratio, or alternatively the 

equity to total assets ratio, the pre-tax profit to average total assets ratio, the return 

on average equity, and the loans to customer and short-term funding ratio. The 

rationale for inclusion of these variables is as follows. The BIS ratio, or 

alternatively the equity to total assets ratio, are intended to test the first two 

hypotheses, i.e. the effect of capital regulation on banks’ willingness to extend 

loans. Obviously, the BIS ratio is more relevant, yet the sample size is rather 

limited. Eventually, the equity to total assets ratio should at least partially reflect 

the BIS ratio. The pre-tax profit to average total assets ratio accounts for tax 

differences among countries and the rationale for its inclusion is quite straight 

forward. The aim of a company is to maximize its profit. The relative amount of a 

profit can be said to characterize the phase of a business cycle and thus a bank’s 

willingness and ability to grant loans as profits are loanable funds. The role of the 

return on average equity is quite similar, yet reflecting rather a possible pressure 

of the shareholders on a bank’s management rather than decisions of the 

management itself. The loans to customer and short-term funding ratio is a 
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liquidity (or maturity mismatch) measure. The higher the ratio the less loans 

should be a bank willing to grant. A table of correlations for both specifications 

can be found in Appendix H. 

 

9.5.  Provisioning Behavior 

 

Most of the literature investigating provisioning behavior of banks relates loan 

loss provisions to total assets as the dependent variable. We, however, do not see 

any reason to follow this practice. There is no direct connection between loan loss 

provisions and total assets. We therefore suggest relating loan loss provisions to 

loans, which are the actual determinant of loan loss provisions.  

There are several options how to define the loans related to loan loss 

provisions. Firstly, there is no point in using gross loans as the difference between 

gross loans and net loans has already been provisioned for. To model provisioning 

behavior we therefore relate loan loss provisions to net loans. Furthermore, there 

are two possibilities how to define the net loans i) as the beginning-of-year net 

loans, ii) as the end-of-year net loans. Both of these definitions have pros and 

cons. To relate loan loss provisions to the beginning-of-the-year net loans 

ultimately means that we relate them also to loans that are redeemed during the 

year yet not to any newly granted loans. This would not be such an issue assuming 

that no new-granted loans get into troubles during the first year. This assumption 

seems reasonable otherwise a bank should not have granted the loans in the first 

place. Choosing this option we, however, disregard any provisions made for the 

reason of mispricing the loans as explained above. We choose the second option, 

which has the following drawback. On one hand, it allows us to relate the 

provisions to loans that are in the loan portfolio at the end of the year, i.e. both 

new loans and older loans that were not redeemed during the year. On the other 

hand, if a provision is not done for the reason of mispricing, the amount of a loan 

that is provisioned for is not accounted for in the net loans anymore. In other 

words, the provisions are related to loans that can be still provisioned for next year 

but not to those that were provisioned for during this year. Luckily enough, this 

drawback can be overcome by adding the amount of provisions to the net loans in 

the denominator. Eventually, our dependent variable is defined as the loan loss 
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provisions to the sum of net loans at the end of the year and the amount of loan 

loss provisions done during the year, i.e. the total amount of loans that could have 

been provisioned for during the year. 

As loan loss provisions is a flow figure we do not include any lag for our 

independent variables. Our model reads as follows. 

                                                            

         

where   is a scalar,   is a     matrix,     is the   -th observation on   

macroeconomic variables,   is an     matrix,     is the   -th observation on   

bank-specific variables,    is the  -th unobserved bank effect, and     are the usual 

independent identically distributed          disturbances.  

For the macroeconomic variables we include the GDP growth, the change in 

unemployment rate, the percentage change in real money (M3 aggregate) and, 

finally, the percentage change in house price index. The reasons for including 

these variables in our model are as follows. The GDP growth and the change in 

real money supply are primarily control variables explaining the remaining 

cyclicality of loan loss provision that was not accounted for by the other cyclical 

variables. The change in unemployment rate should be primarily taken into 

account for provisioning for the incurred but not recognized losses. Generally, as 

the unemployment rate starts to rise banks may expect more non-performing loans 

because people start losing jobs and eventually will not be able to service their 

debts. Changes in house price index are relevant mainly for collateralized debts 

such as mortgage loans. When house prices start to decline the value of collateral 

decreases and banks may eventually suffer losses. 

The bank-specific variables we employ in our model are the BIS ratio, or 

alternatively the equity to total assets ratio, the pre- tax and provisions profit to 

average total assets ratio, the return on average equity, the non-performing loans 

to gross loans ratio, the gross loans growth and, finally, the net loans to total 

assets ratio. The rationale for inclusion of these variables is as follows. The BIS 

ratio, or alternatively the equity to total assets ratio, are intended to test the 

hypotheses number three and number four, namely the use of provisions for 

capital management. As explained above the BIS ratio is more relevant for the 
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analysis but it significantly influences the sample size. We therefore replace the 

BIS ratio by the equity to total assets ratio as a robustness check. The pre- tax and 

provisions profit to average total assets ratio is used to test both the third and the 

fourth hypothesis, namely the income smoothing hypothesis and the degree to 

which loan loss provisions are used for smoothing the profit over time. Being the 

most important determinant of loan loss provisions the strongly cyclical non-

performing loans to gross loans ratio should capture the most of the cyclicality of 

loan loss provisions. Unfortunately, the sample size for non-performing loans is 

also quite limited. In case of Germany, the sample is even that small that it does 

not allow us to use the non-performing loans to gross loans variable in the 

regression for Germany. The return on average equity is again included as a proxy 

for the shareholders’ pressure on a bank’s management. It is most likely 

explaining some of the variation that would be otherwise explained by the pre- tax 

and provisions profit to average total assets ratio if the return on average equity 

was not included in the model. We also include the gross loans growth and the net 

loans to total assets ratio. The reason is that a prudent bank would provision 

relatively more when the size of its loan portfolio increases. A table of 

correlations for both specifications can be found in Appendix I.  
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Chapter 10 

Results 

 

 

In this chapter we present the results of our analysis. We, first, go through the 

results of the lending behavior model and after that we move to the results of the 

provisioning behavior model. In each subchapter, we start with the specification 

with no structural breaks. Then we move to the 2005 structural break, i.e. when 

the final version of Basel II was presented, and 2008 structural break, i.e. when 

Basel II was officially introduced. Finally, we present the results for our model 

with two structural breaks. After the main analysis is done, some space is left for a 

brief investigation of the German, Japanese and US banks; unlike the general 

result tables, the country-specific can be found in the Appendix.  

 

10.1.  Lending Behavior 

 

Before we get ourselves into the analysis of the results it is useful to bring back 

our hypotheses.  

 

 Hypothesis #1: Lending is partly determined by banking regulation via 

bank capital. 

 Hypothesis #2: The effect of banking regulation on lending increased with 

Basel II. 

 

As noted earlier, we are interested predominantly in the coefficient of capital; 

here represented either by the BIS ratio or the equity to total assets ratio. When we 
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neglect any possible structural changes that may have occurred and look at the 

entire sample we can see in Table 2 that the estimated coefficient is positive and 

significant for both the BIS ratio and the equity to total assets ratio. This suggests 

that when banks get into troubles over time and their capitalization drops they 

reduce lending, in particular a one percentage point drop in a capital ratio leads to 

0.14-0.25 percentage point decline in the growth of loans. Looking also at some 

other bank-specific variables, we can notice that liquidity measured as loans to  

 

Table 2: Lending Behavior, No Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification 1 Specification 2 

Inflation 0.419*** 0.729*** 

 
(0.099) (0.129) 

Change in Share Index 0.014*** 0.050*** 

 
(0.005) (0.009) 

GDP Growth -0.320*** -0.453*** 

 
(0.042) (0.057) 

Change in Unemployment Rate -0.875*** -1.037*** 

 
(0.103) (0.146) 

Change in M3 Aggregate -0.054*** -0.061*** 

 
(0.015) (0.022) 

Change in House Price Index 0.324*** 0.220*** 

 
(0.019) (0.029) 

Interest Rate Differential -0.958*** -1.136*** 

 
(0.084) (0.104) 

Lagged Pretax Profit to Average Total Assets 0.442*** 1.106*** 

 
(0.103) (0.231) 

Lagged ROAE 0.017** 0.016* 

 
(0.007) (0.009) 

Lagged Loans to Customer & Short-term Funding -0.000*** -0.000 

 
(0.000) (0.000) 

Lagged Gross Loans Growth 0.041*** 0.045*** 

 (0.006) (0.009) 

Lagged Equity to Total Assets 0.252*** 
 

 
(0.051) 

 

Lagged BIS ratio 
 

0.140** 

  
(0.055) 

Constant 1.670*** 1.528 

  (0.463) (0.952) 

Number of observations 57,933 25,699 

Adjusted R2 0.034 0.062 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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customer and short-term funding plays basically no role in banks’ decision on 

their lending volume. On the opposite, the lending volume is to a great extent 

determined by bank’s profitability. Concerning the macroeconomic variables, 

what may be surprising is the estimated negative effect of GDP growth on the 

lending growth. This can be explained by other macroeconomic variables being 

more directly related to the loans’ growth and thus the GDP growth explaining 

only the remaining variance after all the other macroeconomic variables have been 

accounted for. Moreover, all the coefficients for other macroeconomic variables 

are in line with our intuition and the literature mentioned previously. 

 

10.1.1.  One structural break 

 

Introducing a structural break allows us to compare the effect of the explanatory 

variables on growth in lending. As noted earlier, the first structural break is 

defined as the year 2005, i.e. the first year Basel II was known in its final version. 

What we can see from the results in Table 3 is that the change in the effect of 

capital on growth of loans after 2005 is not robust. Looking at capital represented 

as the equity to total assets ratio suggests that a percentage point drop in the ratio 

leads to a nearly 0.1 percentage point decrease in the growth of loans. This 

deceleration of the growth is, however, not significant when we look at the BIS 

ratio. Neither do we see any significant change in the effect of profitability on the 

growth of loans nor any effect of liquidity on the growth of loans. The effect of 

macroeconomic variables on the growth of loans remained significant and of the 

same magnitude. 

 

Table 3: Lending Behavior, 2005 Structural Break 

 

Dependent variable: Gross Loans Growth Specification 1 Specification 2 

Inflation 0.404*** 0.696*** 

 
(0.099) (0.128) 

Change in Share Index 0.012** 0.025*** 

 
(0.005) (0.009) 

GDP Growth -0.298*** -0.312*** 

 
(0.042) (0.056) 

Change in Unemployment Rate -0.856*** -0.891*** 

 
(0.103) (0.144) 
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Change in M3 Aggregate -0.056*** -0.077*** 

 
(0.015) (0.023) 

Change in House Price Index 0.329*** 0.319*** 

 
(0.020) (0.030) 

Interest Rate Differential -0.941*** -0.856*** 

 
(0.086) (0.110) 

Lagged Pretax Profit to Average Total Assets 0.526** 1.917*** 

 
(0.261) (0.474) 

2005-> Lagged Pretax Profit to Average Total Assets -0.099 -0.774* 

 
(0.246) (0.403) 

Lagged ROAE 0.026** -0.012 

 
(0.013) (0.012) 

2005-> Lagged ROAE -0.012 0.036** 

 
(0.015) (0.014) 

Lagged Loans to Customer & Short-term Funding -0.000 -0.000 

 
(0.000) (0.000) 

2005-> Lagged Loans to Customer & Short-term Funding -0.000 0.000 

 
(0.000) (0.000) 

Lagged Equity to Total Assets 0.201*** 
 

 
(0.058) 

 

2005-> Lagged Equity to Total Assets 0.090** 
 

 
(0.045) 

 

Lagged Gross Loans Growth 0.041*** 0.043*** 

 
(0.006) (0.009) 

Dummy from 2005 -0.247 5.441*** 

 
(0.316) (0.754) 

Lagged BIS ratio 
 

0.179** 

  
(0.075) 

2005-> Lagged BIS ratio 
 

-0.051 

  
(0.044) 

Constant 1.695*** -3.801*** 

  (0.482) (1.239) 

Number of observations 57,933 25,699 

Adjusted R2 0.034 0.070 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  

The results of our model with 2008 structural break, which can be found in 

Table 4, suggest that the effect of capital on loans growth decreased after 2008. 

This result is robust to such extent that it is significant at 10% level under 

Specification 1 and at 5% level under Specification 2. At the same time, the 

results show that the loans growth was on average higher after 2008. This can be 

justified as the former period contains complete business cycles in all the 

countries while the period starting from 2008 can be described as starting from an 
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economic trough. Again, there is no effect of liquidity and no change in the effect 

of banks’ profitability on the loans growth. The effect of macroeconomic 

variables remains unchanged in terms of significance and magnitude.  

 

Table 4: Lending Behavior, 2008 Structural Break 

 

Dependent variable: Gross Loans Growth Specification 1 Specification 2 

Inflation 0.325*** 0.582*** 

 
(0.099) (0.131) 

Change in Share Index 0.024*** 0.084*** 

 
(0.005) (0.010) 

GDP Growth -0.232*** -0.573*** 

 
(0.042) (0.061) 

Change in Unemployment Rate -0.694*** -0.933*** 

 
(0.103) (0.147) 

Change in M3 Aggregate -0.050*** -0.039* 

 
(0.015) (0.023) 

Change in House Price Index 0.342*** 0.421*** 

 
(0.020) (0.032) 

Interest Rate Differential -1.097*** -1.373*** 

 
(0.086) (0.109) 

Lagged Pretax Profit to Average Total Assets 0.543*** 1.294*** 

 
(0.199) (0.394) 

2008-> Lagged Pretax Profit to Average Total Assets -0.088 0.076 

 
(0.196) (0.334) 

Lagged ROAE 0.033*** 0.013 

 
(0.011) (0.011) 

2008-> Lagged ROAE -0.023 0.003 

 
(0.015) (0.015) 

Lagged Loans to Customer & Short-term Funding -0.000 -0.000 

 
(0.000) (0.000) 

2008-> Lagged Loans to Customer & Short-term Funding -0.000** -0.000 

 
(0.000) (0.000) 

Lagged Equity to Total Assets 0.242*** 
 

 
(0.055) 

 

2008-> Lagged Equity to Total Assets -0.077* 
 

 
(0.044) 

 

Lagged Gross Loans Growth 0.039*** 0.043*** 

 
(0.006) (0.009) 

Dummy from 2008 2.614*** 5.129*** 

 
(0.328) (0.523) 

Lagged BIS ratio 
 

0.141** 

  
(0.062) 
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2008-> Lagged BIS ratio 
 

-0.029** 

  
(0.014) 

Constant 0.913* -1.479 

  (0.471) (1.042) 

Number of observations 57,933 25,699 

Adjusted R2 0.037 0.071 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  

 

10.1.2.  Two structural breaks 

 

Allowing for two structural breaks enables us to observe gradual changes over 

three time periods. Results of the model with both 2005 and 2008 structural break 

can be found in Table 5. We can see that the model with two structural breaks did 

not change the results. Instead, it confirms what we had concluded from the 

estimated models with only one structural break. There is a positive effect of 

capital ratio on gross loans growth. Any changes in magnitude of this effect over 

time are, however, not robust. When we focus on the variable equity to total assets 

ratio the effect increases during the 2005-2008 period and then falls back by the 

same amount after 2008. This result is significant at 1% level. On the other hand, 

there is no change in the effect of capital on gross loans growth during 2005-2008 

for the BIS ratio. The period after 2008 shows a small decline significant at 10% 

level. Again, there is no change in the effect of profitability and no effect of 

liquidity on gross loans growth whatsoever. We, again, observe on average higher 

loans growth in the period after 2008. Concerning macroeconomic variables, there 

are no changes in significance or magnitude with the exception of the M3 

aggregate, which is less significant in the model with two structural breaks (at 5% 

level). We can conclude that on the international level the growth of loans is 

affected positively by banks’ capital ratio and by their profitability. Nevertheless, 

we do not see any significant and robust change in the magnitude of these effects 

over time. The growth of loans is also dependent on macroeconomic variables; 

most notably, positively on inflation and changes in house price index and 

negatively on interest rate differential and changes in unemployment rate. 
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Table 5: Lending Behavior, Two Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification 1 Specification 2 

Inflation 0.383*** 0.605*** 

 
(0.100) (0.130) 

Change in Share Index 0.043*** 0.062*** 

 
(0.005) (0.011) 

GDP Growth -0.310*** -0.471*** 

 
(0.043) (0.063) 

Change in Unemployment Rate -0.647*** -0.888*** 

 
(0.105) (0.146) 

Change in M3 Aggregate -0.035** -0.054** 

 
(0.015) (0.023) 

Change in House Price Index 0.358*** 0.417*** 

 
(0.020) (0.033) 

Interest Rate Differential -1.283*** -1.166*** 

 
(0.093) (0.122) 

Lagged Pretax Profit to Average Total Assets 0.519** 1.816*** 

 
(0.261) (0.482) 

2005-> Lagged Pretax Profit to Average Total Assets -0.077 -0.886** 

 
(0.301) (0.411) 

2008-> Lagged Pretax Profit to Average Total Assets -0.001 0.483 

 
(0.243) (0.311) 

Lagged ROAE 0.025** -0.013 

 
(0.013) (0.012) 

2005-> Lagged ROAE 0.034 0.064** 

 
(0.023) (0.028) 

2008-> Lagged ROAE -0.049** -0.034 

 
(0.023) (0.028) 

Lagged Loans to Customer & Short-term Funding -0.000 -0.000 

 
(0.000) (0.000) 

2005-> Lagged Loans to Customer & Short-term Funding 0.000 0.000 

 
(0.000) (0.000) 

2008-> Lagged Loans to Customer & Short-term Funding -0.000** -0.000 

 
(0.000) (0.000) 

Lagged Equity to Total Assets 0.195*** 
 

 
(0.059) 

 

2005-> Lagged Equity to Total Assets 0.182*** 
 

 
(0.052) 

 

2008-> Lagged Equity to Total Assets -0.181*** 
 

 
(0.051) 

 

Lagged Gross Loans Growth 0.034*** 0.042*** 

 
(0.006) (0.009) 
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Dummy from 2005 -3.387*** 3.208*** 

 
(0.391) (0.918) 

Dummy from 2008 4.814*** 3.551*** 

 
(0.401) (0.660) 

Lagged BIS ratio 
 

0.175** 

  
(0.075) 

2005-> Lagged BIS ratio 
 

-0.043 

  
(0.044) 

2008-> Lagged BIS ratio 
 

-0.018* 

  
(0.010) 

Constant 2.113*** -3.659*** 

  (0.493) (1.242) 

Number of observations 57,933 25,699 

Adjusted R2 0.040 0.073 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  

 

10.1.3.  Germany, Japan and the United States 

 

In this subsection, we go briefly through the results of estimation for Germany, 

Japan and the United States and compare them to the international case above. 

(The full set of) Tables of results for these countries can be found in Appendix J. 

The estimation for Germany yielded inconsistent results in terms of both the 

comparison to the international case and robustness of the results as their 

similarity between the specification with the BIS ratio (ca 5,200 observations) and 

the specification with the equity to total assets ratio (ca 19,600 observations). The 

capital ratio is found to have a positive effect on gross loans growth from 2005 

onwards, yet only under Specification 1, i.e. with capital referred to as the equity 

to total assets ratio. In contrast to the international case, the role of profitability is 

not perfectly clear as the magnitude of the effect is quite volatile and changes 

depending on the structural breaks included and on the specification used. Overall, 

it seems that the effect was positive prior to 2005 then decreased and started to 

strengthen again after 2008. Contrary to the international case, there is also a 

significant effect of the liquidity measured as loans to customer and short-term 

funding. This effect is, however, positive, i.e. opposite to what we expected. It 

seems there is some kind of persistence rather than a warning about a possible 

lack of liquidity. Moreover, the effect of macroeconomic variables cannot be 
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assessed as the estimated coefficients either change signs or significance from one 

specification to the other. The model is likely misspecified for the German banks. 

In case of Japan, specification 1 using the equity to total assets ratio takes 

advantage of ca 7,600 observations while specification 2 using the BIS ratio uses 

only ca 3,300 observations to estimate the coefficients. The results for Japanese 

banks are similar to those of German banks in that the results suffer from 

instability across specifications. At the same time, however, the model has a much 

better fit to the data. The effects of macroeconomic variables on growth of gross 

loans are rather sensitive also to the amount of structural breaks included in the 

model. The complete results can be found in the Appendix J. Here, we only 

present the results of the model with two structural breaks. The gross loans growth 

was on average higher after 2005. The estimated effect of capital on gross loans 

growth is positive as in the international case. Contrary to what we hypothesized, 

this effect partially faded out after 2008. In case of specification 1, we see also a 

positive effect of profitability on gross loans growth, which weakened after 2005. 

Moreover, there is also a (economically negligible) negative effect of liquidity on 

gross loans growth after 2005. Concerning the macroeconomic variables, contrary 

to the international case and as originally expected, we see a positive effect of 

GDP growth on loans growth. On the other hand, the effect of share index and 

housing price index on loans growth is negative. Surprisingly, the effect of 

unemployment is positive, yet significant only under specification 1. 

In case of the US, specification 1 takes advantage of ca 8,800 observations 

while specification 2 uses ca 7,600 observations to estimate the coefficients, i.e. 

we know the BIS ratio for nearly as many observations as the equity to total assets 

ratio. Again, we can see that the loans growth was on average higher after 2008. 

Explanation for this observation has already been given above, i.e. the data 

starting 2008 do not cover a complete business cycle. The results further show 

there is no effect of profits on loans growth in the US. On the other hand, we see a 

noticeable and favorable change in the behavior of banks in terms of the effect of 

liquidity. The effect is significant and negative (larger than in Japan) after 2008. 

Concerning the effect of capital on loans growth, we do not see any in case of the 

equity to total assets ratio until 2008 when it starts to appear in the expected sign, 

i.e. positive. When we look at specification 2 we can see a positive effect of 

capital on loans growth throughout the whole period with significant (at 10% 
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level) increases after both 2005 and 2008. The effects of macroeconomic variables 

are consistent across specifications and in line with our expectations. Only the 

effect of change in unemployment rate was contrary to our expectations and as in 

the case of Japan positive. 

A more in depth discussion of the results will follow in chapter 11 - 

Discussion. We now move to the results of our provisioning model. 

 

10.2.  Provisioning Behavior 

 

Before we look into the results it is again a good idea to remind the hypotheses 

linked to the provisioning model.  

 

 Hypothesis #3: Loan loss provisioning is procyclical. It is affected by the 

amount of bad debts, which is strongly cyclical, and by macroeconomic 

variables. There are income smoothing and capital management present. 

 Hypothesis #4: There is less room for capital management and income 

smoothing under Basel II and the incurred loss model for loan loss 

provisioning.  

 

For hypothesis #3, we are interested mainly in the coefficients on NPL to gross 

loans ratio, GDP growth, change in unemployment rate, and change in house price 

index. The presence of income smoothing and capital management is then tested 

on profitability and capital ratio, respectively. For hypothesis #4, we are interested 

predominantly in the coefficients on profitability and capital ratios in latter 

periods. 

When we look at the estimated coefficients of the model with no structural 

breaks in Table 6 we can see that the relative amount of bad debts in banks’ 

portfolios has a positive and significant effect on the relative amount of provisions 

banks book for. Concerning the macroeconomic variables, we do not find a robust 

effect of GDP growth on the relative amount of provision. It is better explained by 

changes in unemployment rate and changes in house prices. Their effects have 

expected signs, i.e. positive and negative, respectively. Turning to income 

smoothing and capital management, we can see the effect of earnings before tax 
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and provisions to total assets on relative provisions is positive and significant. The 

effect of capital ratios on relative provisions is negative and significant. There is 

therefore evidence of both income smoothing and capital management.  

 

Table 6: Provisioning Behavior, No Structural Breaks 

 

Dependent variable: Provisions to Net Loans & Provisions Specification 1 Specification 2 

Equity/ Total Assets -0.056*** 
 

 
(0.014) 

 

Net Loans/ Total Assets -0.004* -0.003 

 
(0.002) (0.002) 

Gross Loans Growth -0.005*** -0.004*** 

 
(0.001) (0.001) 

EBT&P/ Average Total Assets 0.264*** 0.188*** 

 
(0.046) (0.057) 

NPL/ Gross Loans 0.100*** 0.114*** 

 
(0.009) (0.010) 

ROAE -0.021*** -0.017*** 

 
(0.003) (0.002) 

GDP Growth -0.011** -0.000 

 
(0.004) (0.004) 

Change in Unemployment Rate 0.142*** 0.176*** 

 
(0.016) (0.016) 

Change in M3 Aggregate 0.004*** 0.004** 

 
(0.001) (0.002) 

Change in House Price Index -0.017*** -0.018*** 

 
(0.003) (0.003) 

BIS Ratio 
 

-0.012** 

  
(0.006) 

Constant 0.778*** 0.455** 

  (0.160) (0.203) 

Number of observations 31,731 22,205 

Adjusted R2 0.324 0.396 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  

 

10.2.1.  One structural break 

 

When we look at Table 7 at the results of the model with the 2005 structural break 

we can see that the effect of the bad debts ratio on relative amount of provisions is 

lower than in the model with no structural break and, at the same time, there is no 
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evidence of any change after 2005. Concerning the macroeconomic variables, the 

effect of GDP growth on relative provisions disappears after 2005. The effect of 

changes in unemployment rate does not appear until 2005 and the effect of 

changes in house prices is not robust any more. It is also apparent that income 

smoothing is still present, yet there are no changes after 2005. The capital 

management is also present when we look at the equity to total assets ratio but it 

partially disappeared after 2005. There is no evidence of capital management 

when we look at the BIS ratio. 

 

Table 7: Provisioning Behavior, 2005 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification 1 Specification 2 

Equity/ Total Assets -0.084*** 
 

 
(0.018) 

 

2005-> Equity/ Total Assets 0.034** 
 

 
(0.017) 

 

Net Loans/ Total Assets -0.004 -0.003 

 
(0.003) (0.002) 

2005-> Net Loans/ Total Assets 0.003 -0.001 

 
(0.002) (0.002) 

Gross Loans Growth -0.003*** -0.004*** 

 
(0.001) (0.001) 

2005-> Gross Loans Growth -0.004*** -0.001 

 
(0.001) (0.001) 

EBT&P/ Average Total Assets 0.286*** 0.177*** 

 
(0.097) (0.055) 

2005-> EBT&P/ Average Total Assets -0.013 0.030 

 
(0.089) (0.044) 

NPL/ Gross Loans 0.066*** 0.091*** 

 
(0.023) (0.021) 

2005-> NPL/ Gross Loans 0.045 0.027 

 
(0.028) (0.022) 

ROAE -0.024*** -0.009*** 

 
(0.008) (0.003) 

2005-> ROAE 0.003 -0.009** 

 
(0.009) (0.004) 

GDP Growth -0.066*** -0.047*** 

 
(0.020) (0.016) 

2005-> GDP Growth 0.063*** 0.051*** 

 
(0.020) (0.016) 

Change in Unemployment Rate -0.046 0.021 

 
(0.062) (0.050) 
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2005-> Change in Unemployment Rate 0.231*** 0.181*** 

 
(0.063) (0.051) 

Change in M3 Aggregate 0.003 0.001 

 
(0.002) (0.002) 

2005-> Change in M3 Aggregate -0.001 0.003 

 
(0.004) (0.003) 

Change in House Price Index -0.020 -0.023** 

 
(0.017) (0.010) 

2005-> Change in House Price Index 0.014 0.013 

 
(0.017) (0.011) 

Dummy from 2005 -0.621* -0.040 

 
(0.343) (0.217) 

BIS Ratio 
 

-0.015 

  
(0.010) 

2005-> BIS Ratio 
 

0.002 

  
(0.008) 

Constant 1.154*** 0.517* 

  (0.316) (0.268) 

Number of observations 31,731 22,205 

Adjusted R2 0.337 0.405 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  

Neither in the results of the model with the 2008 structural break in Table 8 

do we see a change in the effect of bad debts ratio on relative amount of 

provisions after the year 2008. The effect of GDP growth on relative amount of 

provisions disappeared after 2008 or possibly turned positive. We do not see any 

effect of changes in unemployment rate or changes in house prices until 2008. On 

the other hand, we see evidence of earnings smoothing but not a robust change in 

the magnitude of the effect after 2008. Turning to the capital management, we 

obtained similar results to those for the model with the 2005 structural change, i.e. 

weakening of capital management after 2008 in case of the equity to total assets 

ratio and weak evidence of capital management (significant at 10% level) with no 

change after 2008 in case of the BIS ratio. 
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Table 8: Provisioning Behavior, 2008 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification 1 Specification 2 

Equity/ Total Assets -0.068*** 
 

 
(0.014) 

 

2008-> Equity/ Total Assets 0.021** 
 

 
(0.009) 

 

Net Loans/ Total Assets -0.000 -0.000 

 
(0.003) (0.002) 

2008-> Net Loans/ Total Assets 0.001 -0.003** 

 
(0.001) (0.002) 

Gross Loans Growth -0.003*** -0.002*** 

 
(0.001) (0.001) 

2008-> Gross Loans Growth -0.007*** -0.005*** 

 
(0.002) (0.002) 

EBT&P/ Average Total Assets 0.250*** 0.105* 

 
(0.080) (0.057) 

2008-> EBT&P/ Average Total Assets 0.045 0.153*** 

 
(0.072) (0.041) 

NPL/ Gross Loans 0.087*** 0.108*** 

 
(0.010) (0.013) 

2008-> NPL/ Gross Loans 0.017 0.005 

 
(0.010) (0.012) 

ROAE -0.025*** -0.009*** 

 
(0.006) (0.003) 

2008-> ROAE 0.006 -0.010** 

 
(0.007) (0.004) 

GDP Growth -0.056*** -0.036*** 

 
(0.011) (0.009) 

2008-> GDP Growth 0.063*** 0.046*** 

 
(0.011) (0.009) 

Change in Unemployment Rate -0.089*** 0.009 

 
(0.033) (0.028) 

2008-> Change in Unemployment Rate 0.289*** 0.198*** 

 
(0.037) (0.033) 

Change in M3 Aggregate 0.005** 0.002 

 
(0.002) (0.002) 

2008-> Change in M3 Aggregate 0.001 0.003 

 
(0.003) (0.003) 

Change in House Price Index -0.000 -0.001 

 
(0.007) (0.003) 

2008-> Change in House Price Index -0.011* -0.019*** 

 
(0.007) (0.004) 
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Dummy from 2008 -0.254* 0.136 

 
(0.130) (0.162) 

BIS Ratio 
 

-0.013* 

  
(0.007) 

2008-> BIS Ratio 
 

0.000 

  
(0.005) 

Constant 0.699*** 0.264 

  (0.176) (0.206) 

Number of observations 31,731 22,205 

Adjusted R2 0.339 0.414 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  

 

10.2.2.  Two structural breaks 

 

The results of our provisioning model with two structural breaks can be found in 

Table 9. The bad debts ratio has a positive and significant effect on the relative 

amount of provisions with no changes visible after any of the structural breaks. 

GDP growth has a negative effect on the relative amount of provisions. This effect  

 

Table 9: Provisioning Behavior, Two Structural Breaks 

 

Dependent variable: Provisions to Net Loans & Provisions Specification 1 Specification 2 

Equity/ Total Assets -0.085*** 
 

 
(0.018) 

 

2005-> Equity/ Total Assets 0.027 
 

 
(0.018) 

 

2008-> Equity/ Total Assets 0.012 
 

 
(0.011) 

 

Net Loans/ Total Assets -0.002 -0.001 

 
(0.003) (0.002) 

2005-> Net Loans/ Total Assets 0.004** 0.002 

 
(0.002) (0.002) 

2008-> Net Loans/ Total Assets -0.001 -0.004** 

 
(0.001) (0.001) 

Gross Loans Growth -0.003*** -0.004*** 

 
(0.001) (0.001) 

2005-> Gross Loans Growth -0.001 0.003*** 

 
(0.001) (0.001) 

2008-> Gross Loans Growth -0.006*** -0.007*** 

 
(0.002) (0.002) 
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EBT&P/ Average Total Assets 0.278*** 0.152*** 

 
(0.099) (0.058) 

2005-> EBT&P/ Average Total Assets -0.048 -0.099** 

 
(0.089) (0.039) 

2008-> EBT&P/ Average Total Assets 0.064 0.198*** 

 
(0.062) (0.041) 

NPL/ Gross Loans 0.066*** 0.088*** 

 
(0.021) (0.020) 

2005-> NPL/ Gross Loans 0.047 0.034 

 
(0.038) (0.022) 

2008-> NPL/ Gross Loans -0.006 -0.007 

 
(0.019) (0.009) 

ROAE -0.024*** -0.009*** 

 
(0.008) (0.003) 

2005-> ROAE -0.004 -0.002 

 
(0.011) (0.005) 

2008-> ROAE 0.008 -0.009* 

 
(0.008) (0.004) 

GDP Growth -0.061*** -0.047*** 

 
(0.021) (0.016) 

2005-> GDP Growth 0.040 0.029 

 
(0.025) (0.019) 

2008-> GDP Growth 0.028* 0.027** 

 
(0.016) (0.011) 

Change in Unemployment Rate -0.034 0.029 

 
(0.063) (0.050) 

2005-> Change in Unemployment Rate -0.084 -0.102** 

 
(0.074) (0.045) 

2008-> Change in Unemployment Rate 0.318*** 0.282*** 

 
(0.057) (0.050) 

Change in M3 Aggregate 0.003 0.001 

 
(0.002) (0.002) 

2005-> Change in M3 Aggregate 0.000 0.003 

 
(0.006) (0.003) 

2008-> Change in M3 Aggregate 0.003 0.001 

 
(0.005) (0.003) 

Change in House Price Index -0.017 -0.020** 

 
(0.018) (0.010) 

2005-> Change in House Price Index 0.018 0.014 

 
(0.017) (0.012) 

2008-> Change in House Price Index -0.010** -0.013*** 

 
(0.005) (0.005) 
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Dummy from 2005 -0.701 -0.289 

 
(0.427) (0.197) 

Dummy from 2008 0.053 0.230 

 
(0.214) (0.156) 

BIS Ratio 
 

-0.015 

  
(0.011) 

2005-> BIS Ratio 
 

0.002 

  
(0.007) 

2008-> BIS Ratio 
 

0.000 

  
(0.005) 

Constant 1.017*** 0.422 

  (0.301) (0.267) 

Number of observations 31,731 22,205 

Adjusted R2 0.346 0.418 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  

has, however, partially diminished after 2008. Concerning the other 

macroeconomic variables, we can see that the effect of changes in unemployment 

rate and changes in house prices appears after 2008. The results suggest that the 

relative amount of provisions rises as house prices start to fall and as 

unemployment rate starts to grow. The results also show that income smoothing is 

present within banks’ behavior. Any changes are, however, present only under 

specification 2. These changes indicate that the amount of income smoothing 

decreased after 2005 to surge again after 2008. Regarding capital management we 

can find evidence only under specification 1 with no changes after any of the 

structural breaks. 

 

10.2.3.  Germany, Japan and the United States  

 

In this subsection, we go briefly through the results of estimation for Germany, 

Japan and the United States. (The full set of) Tables of results for these countries 

can be found in Appendix K. 

As noted earlier, the amount of bad loans ratio observations for Germany did 

not allow us to use this variable in the regressions. We are thus not able to test 

part of the hypothesis #3. The model with 2008 structural break performs the best. 

The other models yield inconsistent results across the specifications with BIS ratio 

and the equity to total assets ratio. What we can see from the results of the model 
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with 2008 structural break is that there is income smoothing present and, contrary 

to our hypothesis, further strengthens after 2008. We also find evidence of capital 

management under specification 1 but not under specification 2. On the other 

hand, some evidence of capital management can be found after 2008 in case of 

specification 2 and under specification 1 we see, again contrary to our hypothesis, 

stronger evidence. Concerning macroeconomic variables, their effects on the 

relative amount of provisions are significant and robust only after 2008. The effect 

of GDP growth as well as the effect of changes in unemployment rate is negative. 

The effect of changes in house prices is positive. We must not forget that in case 

of Germany there is a very important variable missing in the regression. The 

results are thus likely to be biased. A possible explanation for the unintuitive 

results after 2008 is that the economy was in its trough and many businesses were 

affected with a lag, which is even longer for banks to recognize losses in their 

credit portfolio. As we have the cyclical bad loans ratio variable missing, the 

provisions that were booked were perhaps related to the other cyclical variables 

which were possibly already improving by the time banks recognized the losses. It 

should be noted that in 2014 some of the banks were still getting rid of the ‘trash’ 

in their books that was left behind after the financial crisis of 2008. 

Results for Japanese banks suggest that the relative amount of provisions is 

determined by the relative amount of bad debts. There are no changes to this 

effect over time. We do not see any evidence of income smoothing in case of 

Japan. Concerning capital management, we find some evidence under 

specification 1 with a weakening tendency after 2005. We, however, do not find 

any evidence under specification 2. Concerning the macroeconomic variables we 

found negative effect of GDP growth on the relative amount of provisions. 

Japanese banks seemed to behave counter-cyclically in terms of changes in 

unemployment rate but this behavior disappeared and seems to be replaced by 

similar behavior in terms of changes in house prices. 

In case of the US, the relative amount of provisions is again determined by 

the relative amount of bad debts, yet the effect is significant mostly only at 5% 

level. There is a very strong evidence of income smoothing in the US, which, in 

line with our hypothesis, weakened after 2005. Moving to the capital 

management, we find some evidence under specification 1 with no changes across 

time. In case of specification 2, capital management is found only in the period 
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after 2008. The macroeconomic variables seem to gain some effect on the relative 

amount of provisions only after 2008; more specifically, changes in the 

unemployment rate and GDP growth have a positive effect on the relative amount 

of provisions while changes in house prices have a negative effect on the relative 

amount of provisions.  
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Chapter 11 

Discussion 

 

 

This chapter sets the results described above into the context of recent economic 

environment and provides a more in depth analysis together with a comparison to 

the results achieved by some other researchers. 

Starting with the lending behavior model, we found that the growth of gross 

loans is determined by both the supply and demand represented by the bank 

specific and the macroeconomic variables, respectively. From the bank specific 

variables, the growth of gross loans is affected mainly by banks’ profitability and 

by their capitalization. The more profitable banks become over time the more 

loans they grant. A one percentage point increase in profit before tax to total 

assets ratio leads to a 0.5 to 1.8 percentage point increase in gross loans growth. 

The banks capitalization is also found to have a positive effect on gross loans 

growth, namely a one percentage point decline in banks capitalization leads to an 

approx. 0.187 percentage point deceleration in gross loans growth (average effect 

of the results under specification 1 and specification 2). This result is important 

for shaping banking regulation. In case of a downturn banks start to suffer losses 

that eat into their capital and their capitalization drops. The result indicates banks 

will cut on lending and eventually slow down the economy even more making the 

recession ever deeper. This is what also other researchers found, e.g. Popov and 

Udell (2012) or Bouvatier and Lepetit (2008) for European countries, Tabak et al. 

(2011) for Brazil or Beatty and Liao (2011) for a sample of ca 1300 banks. We 

looked also into how this behavior of banks changed after the introduction of 

Basel II. This is not a question often asked in empirical research and even less in 
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an international context. Our results suggest that this effect of capitalization on 

loans growth may have increased after 2005. This result is, however, not robust. 

What is, on the other hand, robust is that this effect partially faded out after 2008, 

namely by 0.02-0.07 percentage point. This finding is contrary to our hypothesis 

and we suspect the recent financial crisis of 2008 to be a possible cause. Firstly, 

the period starting 2008 can be described as starting from a trough and not 

containing a complete business cycle. Thus, the economic situation can be said to 

only be getting better. This can explain why the intercept for the period from 2008 

onwards is greater than the intercept for the base period. Secondly, we argue that 

the financial crisis of 2008 hit many banks worldwide hard depressing their 

capitalization. This did not necessarily happen all at once. To the contrary, banks 

likely kept recognizing losses continuously as the crisis hit the real sector and 

mirrored back to the banks. Many banks were still getting rid of the bad debts in 

their books in 2014. It may therefore be the case that the ongoing losses kept 

banks’ capitalization low while the upturn in the economy started, possibly being 

further backed up by fiscal policy. This may have resulted in low capitalization 

while the demand for loans was rising and possibly accelerating the loans growth. 

Another possible explanation is that when the crisis struck companies started to 

use up their undrawn committed credit lines increasing thus banks’ exposures. 

The link between capitalization and loans’ growth was therefore possibly 

weakened in the period after 2008. 

When we focus on our single-country regressions, we can note that the US 

does not fit into our results gained for the international case. Firstly, there is no 

effect of profitability on loans growth but, more importantly, the effect of 

capitalization on loans growth is as hypothesized, i.e. the effect strengthens after 

2005 and after 2008. What is also important is that this result is more significant 

in case of the BIS ratio, which is the actual capitalization that should be of 

interest. This result is in line with the result of Repullo and Suarez (2013) who 

developed a general equilibrium model where banks are not able to access equity 

markets every period, hold endogenous capital buffers and the business cycle 

determines the loans’ PDs. They calibrated the model using US pre-crisis data. 

They concluded that Basel II is significantly more procyclical in terms of loan 

granting than Basel I; though safer and superior in terms of welfare conditional on 

large social costs of failure.  
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It should be also noted that our model has a very poor fit to the data measured 

by the adjusted R
2
, which is in our case only 3.0%-7.4%.  

Turning to the provisioning model, we found that the relative amount of 

provisions is determined predominantly by the relative amount of bad debts banks 

hold in their portfolios, namely a one percentage point increase in the relative 

amount of bad debts results on average in 0.077 percentage point increase in the 

relative amount of provisions. The relative amount of bad debts in banks’ 

portfolios is strongly cyclical, which results in cyclical nature of loan loss 

provisions. The effect of relative amount of bad debts on relative amount of 

provisions did not change over time. In line with most of the literature on loan 

loss provisioning procyclicality we found a negative effect of loans growth on the 

relative amount of provisions, i.e. provisions rise in a downturn when loans 

growth goes down. This finding is supported by Cavallo and Majnoni (2002), and 

Laeven and Majnoni (2003), yet contrary to what Bikker and Metzemakers (2005) 

found. Concerning macroeconomic variables we found a negative effect of GDP 

growth on loan loss provisions, which adds on the procyclicality. This finding is 

in line with literally all the literature cited in chapter 7. Other macroeconomic 

variables seem to gain effect on the relative amount of provisions after 2008. The 

effect of changes in unemployment rate on the relative amount of provisions is 

positive while the effect of changes in house prices on the relative amount of 

provisions is negative. This behavior of banks is intuitive. It seems that in bad 

times banks start to put some weight on macroeconomic variables in the process 

of decision about the level of loan loss provisions. At the same time, the effect of 

GDP growth on loan loss provisions seem to fall down to some extent after 2008. 

This effect could be perhaps explained analogically to the case of capital ratios 

and gross loans growth, i.e. banks had to provision more during and after the 

crisis but the GDP was possibly already growing. Concerning the capital 

management and income smoothing, we do find their evidence in the complete 

sample with no structural breaks. The evidence found in the literature on the topic 

of loan loss provisions’ procyclicality is, however, rather diverging, e.g. Bikker 

and Metzemakers (2005) found evidence of both capital management and income 

smoothing in OECD countries during the 1990’s. Using the same data Cavallo 

and Majnoni (2002) documented evidence of income smoothing for G10 banks 

but not for the others. Contrary to them, Olszak and Pipien (2013) did not find any 
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evidence of income smoothing in any of 13 OECD countries but Spain, where 

they use dynamic provisioning. Bonin and Kosak (2013) documented both income 

smoothing and capital management for the latest 11 EU countries. This evidence 

was confirmed also by Curcio and Hasan (2013) who observed capital 

management and income smoothing by EU banks. They also found income 

smoothing for non-EU banks. Packer and Zhu (2012) found income smoothing in 

all the examined Asian countries but Japan. This finding is also in line with our 

results as we find no evidence of income smoothing in the Japanese single-

country regressions. Furthermore, we did not find any evidence of changes in the 

behavior of banks over time regarding the income smoothing. This is in contrast 

to our hypothesis. The case of capital management is more troublesome as the 

results depend on the number of structural breaks used and on the specification of 

the model. The presence of capital management is robust only in case of no 

structural breaks and the 2008 structural break. In case of specification 1, i.e. the 

equity to total assets ratio, we can see that the effect of capitalization on the 

relative amount of loan loss provisions decreased after 2005, respectively 2008. 

This is in line with our hypothesis.  

To conclude, loan loss provisions are apparently cyclical, i.e. they grow in 

bad times when loan growth is smaller and the relative amount of bad debts in the 

portfolio increases, and vice versa. As loan loss provisions are booked on the 

expense of profits, i.e. capital, their cyclical behavior may result in procyclical 

effect. On the other hand, banks try to mitigate this procyclicality by income 

smoothing, i.e. banks book more provisions in good times when profits are high. 

As mentioned earlier, the efforts of the Basel Committee on Banking Supervision 

and IASB/FASB in terms of loan loss provisioning had been rather diverging for 

about two decades. This did not help to mitigate the procyclicality of loan loss 

provisioning, to the contrary. Yet, these diverging views seem to be more in line 

for the past few years and the new methodology for booking loan loss provisions 

based on the expected credit loss over the credit lifetime will be implemented 

soon.  
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Chapter 12 

Conclusion 

 

 

In this paper, we investigate the procyclical behavior of banks in terms of lending 

and loan loss provisioning; or more precisely, how this behavior changed after the 

adoption of Basel II capital regulation. We answer this question for OECD and 

BRIC countries. We design two models, one for lending behavior, the other for 

provisioning behavior. These models were estimated by the fixed effects method 

on a sample of data covering 1996-2013 and coming from Bankscope and the 

OECD. We were predominantly interested in the behavior of banks in the 

international context with possible implications on a wider scale. Besides that, we 

also estimated the models separately for the three countries for which we had the 

most observations, i.e. Germany, Japan and the US. 

We found a positive effect of capitalization on the growth of gross loans. We 

observe also some evidence suggesting that this effect further increased after 

2005. This result is, however, not robust. Instead, it seems that the effect of 

capitalization on the growth of gross loans partially disappeared after 2008. We 

believe that the linkage between capitalization and loans growth temporarily 

weakened due to the recent financial crisis of 2008. During the crisis banks were 

severely hit, yet soon after that an upswing started with increased demand for 

more credit. Moreover, when the crisis started companies took use of the undrawn 

committed credit lines thus increasing the banks’ exposures. When we looked at 

the single-country regressions we found that in the US, contrary to the 

international case and in line with our hypothesis, the effect of capitalization on 

loans growth further increased after 2008.  
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Additionally, our results show that the relative amount of loan loss provisions 

is determined predominantly by the relative amount of bad debts in banks’ 

portfolios and by banks’ profitability. We find that banks provision more in times 

when their profits are higher, i.e. so called income smoothing. None of these 

effects changed over time. Interestingly, income smoothing is not present in 

Japanese banks as found in the single-country regressions. We also found a 

negative effect of GDP growth and loans growth on the relative amount of 

provisions. Other macroeconomic variables such as unemployment rate or house 

prices do not seem to have any effect on the relative amount of provisions prior to 

2008. The results revealed also weak evidence of capital management, fading after 

2005.  

Our results have several implications. Firstly, the fact that there is a positive 

relationship between banks’ capitalization and loans growth suggests that banks 

may decrease lending in bad times when they suffer losses and their capitalization 

drops. This may affect the whole economy as companies which need to finance 

their projects will be cut off of credit, which in turns slows down the economy 

even more and may eventually become a vicious circle.  

Secondly, the fact that loan loss provisioning is strongly cyclical implies that 

banks provision more in bad times compared to good times. This is caused mainly 

by the incurred loss requirement of the accounting standards, which results in 

banks provisioning “too much and too late”. As a consequence banks’ capital 

often has to cover not only unexpected losses but also the expected ones, which 

were to be covered by the loan loss provisions. This factor may further enforce the 

procyclical effect of banks’ capital. An opposite practice when banks provision 

more in good times to have a proper first line defense buffer would harm the 

economy less. Fortunately, the Accounting Standards Boards had finally listened 

to the voices of bankers and supervisors and agreed to change the methodology 

for loan loss provisions recognition. Yet, only the future practice will show how 

much will the loan loss provisions procyclicality have decreased. 

Finally, we can conclude that, with the exception of the US, we do not find 

any increase in the effect of capitalization on lending. The Basel II capital 

regulation thus does not seem to increase the already present procyclicality in 

banking. To the contrary, the regulators seem to have achieved a more risk 

sensitive and financial soundness promoting regulation without undergoing more 
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procyclicality. These results may be useful in forming future banking regulations 

or accounting standards. 

At the same time, however, our results need to be treated with caution. In 

fact, what we observe are changes that coincide in time with the adoption of Basel 

II, yet may be a consequence of some other events. In this regard, we believe that 

some of the changes were caused by the recent financial crisis of 2008 rather than 

by the adoption of the Basel II regulation. Furthermore, as illustrated by the 

results for Germany, Japan and the US, the behavior in one particular country can 

be diametrically different from the behavior observed across all banks in all 

countries in some regards. In light of this result, it is clear that the results of the 

international case cannot be fully generalized and used in shaping future banking 

regulation and policies without possibly making a ‘mistake’ and harming the 

economy.  

For further research on procyclicality we suggest looking into the effects of 

the new loan loss provisioning methodology, which is to come as part of the IFRS 

9, on the procyclicality of loan loss provisions. 
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Appendix A - List of Data Restrictions 

 

 Equity ≥ 0 

 Gross or net loans ≥ 0 

 Tier 1 capital ratio ≥ 0 

 Total capital (BIS) ratio ≥ 0 

 Non-performing loans to gross loans ≥ 0 

 Non-performing loans to gross loans ≤ 100% 

 Loan loss reserves to Non-performing loans ≥ 0 

 Loan loss reserves to Non-performing loans ≤ 10,000% 

 Loan loss reserves for off-balance sheet items ≥ 0 

 Off-balance sheet items ≥ 0 

 Wholesale deposits ≥ 0 

 Interbank assets to interbank liabilities ≥ 0 

 Equity to total assets between 0 and 70% 

 Net loans to total assets between 12% and 100% 

 Gross loans growth between -50% and 100% 
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Appendix B - Number of Observations per Year per Country 
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D
 

FR
A

N
C

E 

G
ER

M
A

N
Y

 

G
R

EE
C

E 

 

1996 12 42 23 41 15 5 10 6 38 1 0 133 1,087 1  

1997 12 85 24 51 16 6 13 4 37 1 0 129 1,116 1  

1998 14 98 22 61 16 6 14 7 37 3 0 132 1,250 1  

1999 14 108 28 62 17 2 16 7 43 3 0 144 1,256 1  

2000 14 131 30 71 18 2 19 11 49 4 1 169 1,290 1  

2001 11 149 32 82 22 5 24 14 47 3 2 173 1,294 1  

2002 8 162 33 73 21 5 34 14 53 5 1 168 1,290 3  

2003 6 205 37 80 30 3 43 16 52 4 4 175 1,260 3  

2004 7 238 35 82 36 3 50 22 65 5 7 189 1,274 15  

2005 40 250 50 76 30 5 66 24 75 4 11 264 1,564 19  

2006 56 276 57 98 37 4 95 26 81 4 13 268 1,611 18  

2007 57 267 50 95 36 2 109 29 79 5 15 282 1,608 20  

2008 53 248 57 103 33 22 114 32 103 5 19 291 1,612 22  

2009 44 246 52 100 32 21 126 37 107 5 21 286 1,598 21  

2010 49 252 55 100 80 20 142 32 104 7 19 306 1,598 21  

2011 50 251 57 109 94 37 158 36 107 8 28 331 1,723 17  

2012 45 236 52 103 77 33 138 33 91 8 23 323 1,671 12  

2013 31 33 9 67 51 28 16 5 77 5 16 151 79 6  

Total 523 3,277 703 1,454 661 209 1,187 355 1,245 80 180 3,914 24,181 183  
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Year/ Country Name 

H
U

N
G

A
R

Y
 

IC
EL

A
N

D
 

IN
D

IA
 

IR
EL

A
N

D
 

IS
R

A
EL

 

IT
A

LY
 

JA
P

A
N

 

LU
X

EM
B

O
U

R
G

 

M
EX

IC
O

 

N
ET

H
ER

LA
N

D
S 

N
EW

  Z
EA

LA
N

D
 

N
O

R
W

A
Y

 

P
O

LA
N

D
 

1996 9 1 37 8 10 5 33 30 7 19 0 4 4 

1997 12 1 37 13 9 6 50 27 21 16 1 5 7 

1998 12 1 40 14 11 8 588 32 23 20 1 5 7 

1999 13 0 43 15 12 10 618 38 29 18 1 6 8 

2000 16 1 42 15 12 14 639 34 35 19 0 11 10 

2001 20 2 55 16 13 21 651 36 35 20 1 13 12 

2002 20 3 57 13 14 22 622 36 33 23 2 20 13 

2003 21 10 60 12 12 17 625 43 36 20 3 34 16 

2004 25 14 65 22 11 26 633 40 43 41 5 50 33 

2005 29 14 70 30 10 558 636 44 45 52 11 107 36 

2006 28 17 77 30 11 565 647 49 48 54 20 122 36 

2007 30 18 79 30 12 574 633 56 55 48 18 127 33 

2008 28 15 82 25 11 577 601 51 56 48 15 135 42 

2009 30 11 80 28 11 586 596 54 60 52 15 147 47 

2010 30 8 86 27 11 591 598 53 59 52 19 147 45 

2011 26 12 91 25 10 607 620 54 107 66 24 161 50 

2012 27 13 85 22 9 569 590 57 124 56 23 153 39 

2013 5 6 20 9 7 60 2 10 82 21 15 149 17 

Total 381 147 1,106 354 196 4,816 9,382 744 898 645 174 1,396 455 
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Year/ Country Name 

P
O

R
T

U
G

A
L 

R
EP

U
B

LI
C

 O
F 

K
O

R
EA

 

R
U

SS
IA

N
 

FE
D

ER
A

TI
O

N
 

SL
O

V
A

K
IA

 

SL
O

V
EN

IA
 

SP
A

IN
 

SW
ED

EN
 

SW
IT

ZE
R

LA
N

D
 

TU
R

K
EY

 

U
N

IT
ED

 
K

IN
G

D
O

M
 

U
N

IT
ED

 S
TA

TE
S 

O
F 

A
M

ER
IC

A
 

Total 

1996 4 6 8 6 11 1 7 160 1 78 158 2,021 

1997 3 6 15 6 11 2 8 180 1 77 168 2,177 

1998 3 6 10 6 10 3 10 182 1 86 213 2,953 

1999 3 5 35 8 11 3 12 179 11 84 706 3,569 

2000 5 6 52 8 11 7 15 195 9 94 728 3,788 

2001 5 9 70 6 10 8 73 245 5 98 770 4,053 

2002 5 10 86 10 11 10 76 315 14 112 850 4,247 

2003 6 16 102 11 12 11 77 342 18 121 882 4,425 

2004 11 16 386 10 13 50 80 383 33 181 895 5,094 

2005 31 14 496 12 18 140 90 388 39 248 912 6,508 

2006 36 13 669 13 16 137 95 397 56 272 870 6,922 

2007 33 7 724 15 19 120 96 397 56 263 847 6,944 

2008 34 6 750 20 20 132 90 394 57 269 842 7,014 

2009 35 20 809 19 25 146 96 377 57 277 884 7,158 

2010 33 37 768 17 22 127 101 373 55 284 852 7,180 

2011 35 57 849 17 22 140 101 383 87 301 871 7,722 

2012 29 39 737 16 20 122 97 358 85 279 879 7,273 

2013 12 30 691 8 7 18 65 283 45 106 803 3,045 

Total 323 303 7,257 208 269 1,177 1,189 5,531 630 3,230 13,130 92,093 
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Appendix C - Accounting Standards by Year 

 

Year/Accounting 
Standards 

IAS IFRS Local GAAP Regulatory U.S. GAAP Total 

1996 0 28 1,978 10 5 2,021 

1997 0 36 2,125 11 5 2,177 

1998 0 36 2,899 13 5 2,953 

1999 0 71 3,363 132 3 3,569 

2000 1 85 3,566 128 8 3,788 

2001 2 94 3,813 136 8 4,053 

2002 4 125 3,964 141 13 4,247 

2003 4 150 4,110 143 18 4,425 

2004 4 432 4,498 145 15 5,094 

2005 4 1,343 5,000 146 15 6,508 

2006 4 1,497 5,264 141 16 6,922 

2007 3 1,527 5,260 138 16 6,944 

2008 3 1,610 5,241 144 16 7,014 

2009 3 1,674 5,317 148 16 7,158 

2010 3 1,764 5,246 149 18 7,180 

2011 3 1,943 5,590 153 33 7,722 

2012 2 1,795 5,192 250 34 7,273 

2013 0 707 2,065 249 24 3,045 

Total 40 14,917 74,491 2,377 268 92,093 
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Appendix D - Accounting Standards by Country 

 

Country Name/Accounting 
Standards 

IA
S 

IF
R

S 

Lo
ca

l G
A

A
P

 

R
e

gu
la

to
ry

 

U
.S

. G
A

A
P

 

To
ta

l 

AUSTRALIA 0 419 104 0 0 523 

AUSTRIA 0 322 2,955 0 0 3,277 

BELGIUM 0 149 554 0 0 703 

BRAZIL 0 47 1,407 0 0 1,454 

CANADA 0 243 417 1 0 661 

CHILE 0 153 56 0 0 209 

CHINA 35 92 1,06 0 0 1,187 

CZECH REPUBLIC 0 192 163 0 0 355 

DENMARK 0 204 1,041 0 0 1,245 

ESTONIA 0 77 3 0 0 80 

FINLAND 0 128 52 0 0 180 

FRANCE 0 922 2,992 0 0 3,914 

GERMANY 0 442 23,739 0 0 24,181 

GREECE 0 161 22 0 0 183 

HUNGARY 0 177 204 0 0 381 

ICELAND 0 76 71 0 0 147 

INDIA 0 0 1,106 0 0 1,106 

IRELAND 0 165 189 0 0 354 

ISRAEL 0 5 191 0 0 196 

ITALY 0 4,685 131 0 0 4,816 

JAPAN 0 14 9,346 0 22 9,382 

LUXEMBOURG 0 131 613 0 0 744 

MEXICO 0 16 880 0 2 898 

NETHERLANDS 0 342 303 0 0 645 

NEW ZEALAND 0 149 25 0 0 174 

NORWAY 0 452 944 0 0 1,396 

POLAND 0 264 191 0 0 455 

PORTUGAL 0 238 85 0 0 323 

REPUBLIC OF KOREA 0 152 151 0 0 303 

RUSSIAN FEDERATION 0 1,063 6,188 0 6 7,257 

SLOVAKIA 0 195 13 0 0 208 

SLOVENIA 0 242 27 0 0 269 

SPAIN 0 1,074 103 0 0 1,177 

SWEDEN 0 237 952 0 0 1,189 

SWITZERLAND 0 109 5,383 0 39 5,531 

TURKEY 0 342 283 5 0 630 

UNITED KINGDOM 5 1,229 1,996 0 0 3,230 

UNITED STATES OF 
AMERICA 

0 9 10,551 2,371 199 13,130 

Total 40 14,917 74,491 2,377 268 92,093 



94 

 

 

Appendix E - Definition of variables 

 

Components used to construct our variables are defined in the Bankscope database as 

follows. 

 

Gross loans = Residential mortgage loans + Other mortgage loans + Other 

consumer/retail loans + Corporate & commercial loans + Other loans 

 

Net loans = Residential mortgage loans + Other mortgage loans + Other 

consumer/retail loans + Corporate & commercial loans + Other loans – Reserve 

against possible losses on impaired or non-performing loans 

 

Pre-tax profit = Operating profit + Non-operating equity-accounted profit/loss + Non-

recurring income – Non-recurring expense + Other non-operating income and expenses 

 

Pre-tax profit = Operating profit + Non-operating equity-accounted profit/loss + Non-

recurring income – Non-recurring expense + Other non-operating income and expenses 

+ Loan loss provisions 

 

Total assets = Total earning assets + Cash and due from banks + Foreclosed real 

estate + Fixed assets + Goodwill + Other intangibles + Current tax assets + Deferred 

tax + Discontinued operations + Other assets 

 

Average total assets = Average of total assets over the current and previous period 

 

Total equity = Common equity + Non-controlling interest + Securities revaluation 

reserves + Foreign exchange revaluation reserves + Other revaluation reserves 

 

Average total equity = Average of total equity over the current and previous period 

 

Return on average equity = net income/average total equity 

 

Customer and short-term funding = Total customer deposits + Deposits from banks + 

Other deposits and short-term borrowings 
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Loan loss provisions = net impairment charge in relation to the bank’s loans and 

advances as well as off-balance sheet items during the period 

 

Capital = Tier 1 + Tier 2 capital 

 

Non-performing loans = Impaired loans; can be the subject of significant analytical 

adjustment 

 

                           

              
 

Gross loans growth is used as a dependent 

variable in our lending model and as an 

explanatory variable in our provisioning 

model. 

              

                    
 

We adjusted this profitability ratio for tax 

differences between countries and use it as 

an explanatory variable in our lending 

model. 

                           

                    
 

This profitability ratio was adjusted for tax 

differences between countries and for 

provisions. It is in the center of our analysis 

and we use it as an explanatory variable in 

our provisioning model. 

return on average equity 

Return on average equity is yet another 

profitability ratio used in both our models as 

a proxy for possible pressure of shareholders 

on a bank’s management. 

         

                               
 

Net loans to short-term funding ratio is a 

measure of liquidity and is used in our 

lending model. The higher the ratio the less 

liquid a bank is. 

      

            
 

Equity ratio is one of the variables in the 

center of our analysis. It serves as an 

indicator of leverage or “own funds” of a 

bank and thus its solvency. We use it as a 

robustness check within our analysis as it is 

often being used as a proxy for the BIS ratio, 

and allows for a larger sample size. 

                    

                              
 

Loan loss provisions ratio is used as a 

dependent variable in our provisioning 

model. 
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The BIS ratio is in the center of our analysis. 

It is used as an explanatory variable in both 

our models. It controls for risk in a bank’s 

portfolio and compliance with the capital 

regulation. As the risk-weighted assets are 

not available in the Bankscope database, we 

did not construct this variable ourselves. 

Furthermore, there are a lot of observations 

missing for this variable we therefore use the 

equity ratio as a robustness check for our 

analysis. 

         

            
 

Net loans ratio is a variable that characterizes 

a bank’s balance sheet and is used as a 

control variable in our provisioning model. 

                    

           
 

Non-performing loans ratio is an indicator of 

a loan portfolio quality and of potential 

losses. It shows strong cyclical pattern; the 

non-performing loans ratio usually increases 

during recessions. It is as an explanatory 

variable in our provisioning model. 
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Appendix F - Table of Summary Statistics 

 

Variable   Mean Std. Dev. Min Max Observations 

Total 
capital 

(BIS) ratio 

overall 17.44874 24.39902 0 847.8 N =   38604 

between 
 

29.16018 0 847.8 n =    6029 

within 
 

8.385424 -257.9346 570.8654 T-bar = 6.40305 

       

ROAE 

overall 6.360418 21.67037 -905.8 819.51 N =   84028 

between 
 

19.97768 -533.33 467.67 n =    9844 

within 
 

16.98345 -844.3703 617.0838 T-bar = 8.53596 

       
Equity to 

total 
assets 
ratio 

overall 10.18919 9.479791 0 70 N =   92058 

between 
 

11.60516 0 69.93464 n =   10156 

within 
 

3.82046 -34.25525 67.02159 T-bar =  9.0644 

       
Net loans 
to total 
assets 
ratio 

overall 61.16669 18.67721 12 100 N =   88702 

between 
 

19.53375 12.02652 100 n =    9555 

within 
 

7.329423 -6.319349 123.164 T-bar = 9.28331 

       
Net loans 
to short-

term 
funding 

ratio 

overall 418.3388 25640.13 12.7132 6077682 N =   88128 

between 
 

28495.77 12.81534 1783888 n =    9479 

within 
 

21258.95 -1012512 5065070 T-bar = 9.29718 

       
Non-

performin
g loans to 

gross 
loans 
ratio 

overall 4.557056 6.191112 0 100 N =   46055 

between 
 

5.876572 0 100 n =    7060 

within 
 

3.567753 -46.55406 84.41297 T-bar = 6.52337 

  
 

    
Provision
s to net 

loans and 
provision

s ratio 

overall 0.853422 8.46696 -202.3256 2300 N =   80361 

between 
 

3.497287 -22.22222 255.4589 n =    8847 

within 
 

7.868266 -262.2978 2045.395 T-bar = 9.08342 

       
Pre- tax 

and 
provision
s profit to 
average 

total 
assets 

overall 1.419097 4.934008 -107.37 1160 N =   80766 

between 
 

12.65668 -54.77264 1160 n =    8958 

within 
 

1.69835 -91.29454 193.1687 T-bar = 9.01608 

       
Pre-tax 

profit to 
overall 0.948390 8.003155 -2094.118 257.0813 N =   82203 
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average 
total 

assets 

between 
 

6.651025 -517.8822 93.17751 n =    9898 

within 
 

6.721499 -1575.287 529.073 T-bar = 8.30501 

       
Gross 
loans 

growth 

overall 6.321493 19.02103 -49.89954 99.99436 N =   81158 

between 
 

14.22492 -49.03726 97.11329 n =    9318 

within 
 

16.4242 -84.12429 106.5399 T-bar = 8.70981 

       

Inflation 

overall 2.609314 3.56721 -4.47 85.75 N =   92093 

between 
 

3.360733 -4.47 85.65 n =   10166 

within 
 

2.092893 -34.82069 72.18008 T-bar = 9.05892 

       
Stock 
index 

change 

overall 3.529011 21.11673 -260.7805 112.8465 N =   92049 

between 
 

9.187137 -102.2565 112.8465 n =   10163 

within 
 

20.06033 -246.8746 130.7418 T-bar = 9.05727 

       

GDP 
growth 

overall 1.843497 2.855546 -15.19671 13.27811 N =   92041 

between 
 

1.915453 -8.272692 12.61702 n =   10165 

within 
 

2.392106 -17.45731 10.50693 T-bar =  9.0547 

       
Interest 

rate 
differenti

al 

overall 1.162892 2.198037 -117.62 21.92432 N =   91741 

between 
 

2.117277 -107.88 11.31964 n =   10154 

within 
 

1.80735 -97.21788 41.46956 T-bar = 9.03496 

       
Unemplo

yment 
rate 

change 

overall -0.018964 0.936828 -4.38 8.21 N =   81725 

between 
 

0.550296 -3.405 6.7 n =    9888 

within 
 

0.851001 -5.563965 8.06666 T-bar = 8.26507 

       
Change in 
monetary 
aggregate 

M3 

overall 7.285967 8.883996 -25.34 124.52 N =   88625 

between 
 

7.86145 -12.63 105.51 n =    9999 

within 
 

5.704188 -38.07118 116.4652 T-bar = 8.86339 

       
House 
prices 
index 

change 

overall 2.267433 5.221368 -38.63 55.75 N =   80144 

between 
 

4.143963 -18.8 55.75 n =    8707 

within 
 

4.271254 -42.95021 51.18834 T-bar = 9.20455 

  

 

 

 



99 

 

Appendix G - GDP Growth in Time 

 

 

 

  1 English-speaking Countries 

 
 

 

 

  2 BRIC Countries 
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  3 Central European Countries 

 
 

 

 

  4 BeNeLux and France 
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  5 Chile, Japan, Mexico,South Korea and Turkey 

 
 

 

 
  6 Estonia, Hungary, Israel, Slovenia and Switzerland 
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  7 Nordic Countries 

 
 

 

 

  8 PIIGS Countries 
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Appendix H – Tables of correlations for the lending model; BIS ratio and Equity to total assets specifications, respectively.  

 

Observation = 25,724 
Gross 
loans 
growth 

Inflation 
Stock 
index 
change 

GDP 
growth 

Unempl
oyment 
rate 
change 

Change 
in mon. 
aggregat
e M3 

House 
price 
index 
change 

Interest 
rate 
differen
tial 

Lagged 
Pre-tax 
profit to 
av. total 
assets 

Lagged 
Return 
on av. 
equity 

Lagged 
Net 
loans to 
short-
term 
funding 

Lagged 
BIS ratio 

Gross loans growth 1.0000 
           

Inflation 0.1748 1.0000 
          

Stock index change 0.0868 0.1657 1.0000 
         

GDP growth 0.1573 0.3555 0.7072 1.0000 
        

Unemployment rate 
change 

-0.1240 -0.1669 -0.4755 -0.5454 1.0000 
       

Change in mon. 
aggregate M3 

0.1775 0.4286 0.0861 0.3230 -0.1815 1.0000 
      

House price index 
change 

0.1791 0.3511 0.4051 0.5311 -0.4499 0.3636 1.0000 
     

Interest rate 
differential 

-0.1506 -0.1876 -0.0783 -0.2754 0.4238 -0.4627 -0.2522 1.0000 
    

Lagged Pre-tax profit 
to av. total assets 

0.1585 0.2196 0.0847 0.1596 -0.0790 0.2253 0.2439 -0.1406 1.0000 
   

Lagged Return on av. 
equity 

0.1349 0.1684 0.0651 0.1351 -0.0628 0.1694 0.1793 -0.1181 0.5044 1.0000 
  

Lagged Net loans to 
short-term funding 

-0.0121 0.0115 0.0073 0.0004 0.0084 0.0142 0.0094 -0.0037 0.0156 0.0038 1.0000 
 

Lagged BIS ratio 0.0345 -0.0149 0.0123 -0.0022 -0.0194 -0.0131 0.0124 0.0039 0.0643 0.0119 0.0189 1.0000 
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Observation = 58,006 
Gross 
loans 
growth 

Inflation 
Stock 
index 
change 

GDP 
growth 

Unempl
oyment 
rate 
change 

Change 
in mon. 
aggrega
te M3 

House 
price 
index 
change 

Interest 
rate 
differen
tial 

Lagged 
Pre-tax 
profit to 
av. total 
assets 

Lagged 
Return 
on av. 
equity 

Lagged 
Net loans 
to short-
term 
funding 

Lagged 
Equity 
to total 
assets 

Gross loans growth 1.0000 
           

Inflation 0.1565 1.0000 
          

Stock index change 0.0520 0.0795 1.0000 
         

GDP growth 0.1277 0.2956 0.6461 1.0000 
        

Unemployment rate 
change 

-0.0794 -0.1356 -0.4290 -0.5610 1.0000 
       

Change in mon. 
aggregate M3 

0.1515 0.4072 0.1226 0.3157 -0.2107 1.0000 
      

House price index 
change 

0.1683 0.3147 0.2678 0.4586 -0.3010 0.3344 1.0000 
     

Interest rate 
differential 

-0.1060 -0.2212 -0.0660 -0.3143 0.4589 -0.4318 -0.2019 1.0000 
    

Lagged Pre-tax profit 
to av. total assets 

0.1173 0.1507 0.0576 0.1033 -0.0407 0.1357 0.1610 -0.0884 1.0000 
   

Lagged Return on av. 
equity 

0.1137 0.1471 0.0531 0.1100 -0.0461 0.1444 0.1516 -0.0975 0.5121 1.0000 
  

Lagged Net loans to 
short-term funding 

-0.0102 0.0073 0.0022 0.0014 0.0018 0.0040 0.0031 -0.0043 -0.0015 0.0105 1.0000 
 

Lagged Equity to 
total assets 

0.0708 0.1577 0.0119 0.0218 0.0624 0.0798 0.1113 0.0383 0.3359 0.0630 -0.0082 1.0000 
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Appendix I – Tables of correlations for the provisioning model; BIS ratio and Equity to total assets specifications, respectively. 

 

Observations = 22,205 

Provision
s to net 
loans & 
provision
s 

BIS ratio 
Net loans 
to total 
assets 

Gross 
loans 
growth 

Pre- tax & 
provisions 
profit to 
av. total 
assets 

Non-
performi
ng loans 
to gross 
loans 

Return 
on av. 
equity 

GDP 
growth 

Unemplo
yment 
rate 
change 

Change 
in mon. 
aggregat
e M3 

House 
price 
index 
change 

Provisions to net loans 
& provisions  

1.0000 
          

BIS ratio -0.0452 1.0000 
         

Net loans to total assets 0.0122 -0.2036 1.0000 
        

Gross loans growth -0.1072 -0.0339 0.0425 1.0000 
       

Pre- tax & provisions 
profit to av. total assets 

0.2681 0.0759 0.1588 0.1358 1.0000 
      

Non-performing loans 
to gross loans 

0.3663 0.0041 -0.0635 -0.1588 -0.1249 1.0000 
     

Return on av. equity -0.3281 0.0384 0.0198 0.1356 0.3384 -0.2714 1.0000 
    

GDP growth -0.1441 -0.0142 -0.0275 0.1815 0.1689 -0.2647 0.1846 1.0000 
   

Unemployment rate 
change 

0.2599 -0.0083 0.0588 -0.1490 -0.0246 0.1464 -0.1352 -0.5761 1.0000 
  

Change in mon. 
aggregate M3 

-0.0571 0.0078 0.0172 0.2068 0.1986 -0.2723 0.1694 0.3550 -0.2057 1.0000 
 

House price index 
change 

-0.1991 0.0094 0.0286 0.1913 0.2046 -0.2828 0.2016 0.5345 -0.5034 0.3990 1.0000 
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Observations = 31,731 

Provision
s to net 
loans & 
provision
s 

Equity to 
total 
assets 

Net loans 
to total 
assets 

Gross 
loans 
growth 

Pre- tax & 
provisions 
profit to 
av. total 
assets 

Non-
performi
ng loans 
to gross 
loans 

Return 
on av. 
equity 

GDP 
growth 

Unemplo
yment 
rate 
change 

Change 
in mon. 
aggregat
e M3 

House 
price 
index 
change 

Provisions to net loans 
& provisions 

1.0000 
          

Equity to total assets 0.1240 1.0000 
         

Net loans to total assets -0.0139 -0.0134 1.0000 
        

Gross loans growth -0.0979 0.0136 0.0759 1.0000 
       

Pre- tax & provisions 
profit to av. total assets 

0.3380 0.3820 0.1159 0.1146 1.0000 
      

Non-performing loans 
to gross loans 

0.3449 0.0042 -0.1440 -0.1959 -0.0788 1.0000 
     

Return on av. equity -0.3069 0.0854 0.0355 0.1311 0.3279 -0.2636 1.0000 
    

GDP growth -0.1212 0.0041 -0.0149 0.1575 0.1174 -0.2030 0.1661 1.0000 
   

Unemployment rate 
change 

0.1969 0.0340 0.0539 -0.1091 -0.0077 0.0939 -0.1169 -0.5927 1.0000 
  

Change in mon. 
aggregate M3 

-0.0524 0.0895 0.0808 0.2165 0.1586 -0.2934 0.1615 0.3186 -0.1766 1.0000 
 

House price index 
change 

-0.1525 0.0611 0.0448 0.1759 0.1572 -0.2595 0.1908 0.5160 -0.4756 0.3998 1.0000 
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Appendix J – Lending Behavior in Germany, Japan and the US 

 

Country Regression 1 – Germany, No Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation -3.663*** -2.128* 

 
(0.240) (1.109) 

Change in Share Index -0.021*** 0.072* 

 
(0.006) (0.042) 

GDP Growth 0.293*** 0.047 

 
(0.069) (0.320) 

Change in Unemployment Rate -0.815*** 0.483 

 
(0.180) (1.975) 

Change in M3 Aggregate 0.025 0.842*** 

 
(0.040) (0.213) 

Change in House Price Index 0.421*** -0.458 

 
(0.056) (0.280) 

Interest Rate Differential -0.676*** 2.140*** 

 
(0.254) (0.639) 

Lagged Pretax Profit to Average Total Assets 1.287* 0.699 

 
(0.666) (0.597) 

Lagged ROAE 0.018 0.064** 

 
(0.031) (0.029) 

Lagged Loans to Customer & Short-term Funding 0.001 0.007*** 

 
(0.003) (0.002) 

Lagged Equity to Total Assets 0.045 
 

 
(0.109) 

 
Lagged Gross Loans Growth 0.007 -0.085*** 

 
(0.012) (0.026) 

Lagged BIS ratio 
 

-0.060 

  
(0.083) 

Constant 6.815*** 1.282 

  (0.906) (2.326) 

Number of observations 19,615 5,218 

Adjusted R2 0.028 0.030 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 2 - Germany, 2005 Structural Break 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation -3.400*** -1.607 

 
(0.237) (1.076) 

Change in Share Index -0.002 0.089** 

 
(0.007) (0.042) 

GDP Growth 0.015 -0.093 

 
(0.072) (0.302) 

Change in Unemployment Rate -1.108*** 0.198 

 
(0.194) (1.955) 

Change in M3 Aggregate 0.009 0.812*** 

 
(0.040) (0.207) 

Change in House Price Index 0.655*** -0.503* 

 
(0.065) (0.289) 

Interest Rate Differential -1.054*** 2.275*** 

 
(0.266) (0.627) 

Lagged Pretax Profit to Average Total Assets 2.309*** 0.252 

 
(0.561) (2.983) 

2005-> Lagged Pretax Profit to Average Total Assets -2.022** 0.364 

 
(0.806) (2.992) 

Lagged ROAE -0.010 0.130 

 
(0.047) (0.208) 

2005-> Lagged ROAE 0.036 -0.070 

 
(0.054) (0.211) 

Lagged Loans to Customer & Short-term Funding 0.005 0.012*** 

 
(0.003) (0.004) 

2005-> Lagged Loans to Customer & Short-term 
Funding 

-0.012* -0.014** 

 
(0.007) (0.006) 

Lagged Equity to Total Assets 0.129 
 

 
(0.106) 

 
2005-> Lagged Equity to Total Assets 0.360*** 

 

 
(0.120) 

 
Lagged Gross Loans Growth -0.007 -0.088*** 

 
(0.012) (0.026) 

Dummy from 2005 -2.939*** -4.749 

 
(0.825) (5.871) 

Lagged BIS ratio 
 

-0.383 

  
(0.477) 

2005-> Lagged BIS ratio 
 

0.394 

  
(0.494) 

Constant 7.145*** 4.766 

  (0.913) (5.148) 

Number of observations 19,615 5,218 

Adjusted R2 0.039 0.033 
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Country Regression 3 - Germany, 2008 Structural Break 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation -3.467*** -1.210 

 
(0.242) (1.103) 

Change in Share Index -0.025*** -0.001 

 
(0.007) (0.046) 

GDP Growth 0.136* -0.075 

 
(0.073) (0.333) 

Change in Unemployment rate -1.312*** -1.902 

 
(0.224) (2.287) 

Change in M3 Aggregate 0.008 0.392* 

 
(0.041) (0.232) 

Change in House Price Index 0.571*** 0.143 

 
(0.074) (0.356) 

Interest Rate Differential -0.446* 2.379*** 

 
(0.259) (0.645) 

Lagged Pretax Profit to Average Total Assets 1.187* 1.433 

 
(0.707) (1.438) 

2008-> Lagged Pretax Profit to Average Total Assets 0.354 -0.819 

 
(0.569) (1.545) 

Lagged ROAE 0.025 0.094*** 

 
(0.047) (0.016) 

2008-> Lagged ROAE -0.019 -0.061 

 
(0.044) (0.039) 

Lagged Loans to Customer & Short-term Funding 0.007** 0.009*** 

 
(0.003) (0.002) 

2008-> Lagged Loans to Customer & Short-term 
Funding 

-0.015* -0.009** 

 
(0.009) (0.004) 

Lagged Equity to Total Assets 0.037 
 

 
(0.115) 

 
2008-> Lagged Equity to Total Assets 0.149 

 

 
(0.109) 

 
Lagged Gross Loans Growth 0.003 -0.090*** 

 
(0.012) (0.026) 

Dummy from 2008 -0.907 -5.166 

 
(0.864) (4.790) 

Lagged BIS ratio 
 

-0.082 

  
(0.343) 

2008-> Lagged BIS ratio 
 

0.094 

  
(0.333) 

Constant 6.248*** 3.517 

  (0.937) (5.134) 

Number of observations 19,615 5,218 

Adjusted R2 0.030 0.037 
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Country Regression 4 - Germany, Two Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation -3.798*** -0.923 

 
(0.250) (1.078) 

Change in Share Index 0.016** -0.060 

 
(0.008) (0.064) 

GDP Growth 0.194*** 0.142 

 
(0.073) (0.303) 

Change in Unemployment rate -0.256 -1.766 

 
(0.227) (2.483) 

Change in M3 Aggregate 0.038 0.159 

 
(0.040) (0.326) 

Change in House Price Index 0.414*** 0.390 

 
(0.073) (0.488) 

Interest Rate Differential -1.761*** 2.117*** 

 
(0.290) (0.635) 

Lagged Pretax Profit to Average Total Assets 2.030*** -0.109 

 
(0.560) (2.664) 

2005-> Lagged Pretax Profit to Average Total Assets -2.189*** 6.440 

 
(0.752) (5.435) 

2008-> Lagged Pretax Profit to Average Total Assets 0.974*** -5.741 

 
(0.315) (4.634) 

Lagged ROAE 0.001 0.105 

 
(0.046) (0.206) 

2005-> Lagged ROAE 0.018 -0.045 

 
(0.081) (0.217) 

2008-> Lagged ROAE 0.007 -0.029 

 
(0.067) (0.050) 

Lagged Loans to Customer & Short-term Funding 0.007** 0.012*** 

 
(0.003) (0.003) 

2005-> Lagged Loans to Customer & Short-term 
Funding 

-0.002 -0.046 

 
(0.005) (0.029) 

2008-> Lagged Loans to Customer & Short-term 
Funding 

-0.014* 0.035 

 
(0.008) (0.030) 

Lagged Equity to Total Assets 0.131 
 

 
(0.105) 

 
2005-> Lagged Equity to Total Assets 0.425*** 

 

 
(0.157) 

 
2008-> Lagged Equity to Total Assets -0.166 

 

 
(0.133) 

 
Lagged Gross Loans Growth -0.008 -0.094*** 

 
(0.012) (0.025) 

Dummy from 2005 -4.910*** 7.454 
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(1.023) (14.983) 

Dummy from 2008 3.591*** -13.536 

 
(1.059) (12.216) 

Lagged BIS ratio 
 

-0.256 

  
(0.520) 

2005-> Lagged BIS ratio 
 

-0.008 

  
(0.903) 

2008-> Lagged BIS ratio 
 

0.264 

  
(0.592) 

Constant 8.304*** 4.598 

  (0.929) (5.785) 

Number of observations 19,615 5,218 

Adjusted R2 0.042 0.044 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 5 – Japan, No Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 6.832*** 2.462*** 

 
(0.262) (0.607) 

Change in Share Index 0.028 -0.415*** 

 
(0.021) (0.040) 

GDP Growth -0.664*** 0.508*** 

 
(0.067) (0.112) 

Change in Unemployment rate 5.959*** 0.694 

 
(0.589) (0.750) 

Change in M3 Aggregate 0.325*** 0.924*** 

 
(0.031) (0.066) 

Change in House Price Index -0.667*** 0.421*** 

 
(0.064) (0.145) 

Interest Rate Differential -11.317*** 9.166*** 

 
(0.818) (1.846) 

Lagged Pretax Profit to Average Total Assets 0.539** 1.324 

 
(0.260) (1.192) 

Lagged ROAE 0.009 0.001 

 
(0.005) (0.013) 

Lagged Loans to Customer & Short-term Funding -0.000*** -0.000*** 

 
(0.000) (0.000) 

Lagged Equity to Total Assets 0.439** 
 

 
(0.215) 

 
Lagged Gross Loans Growth -0.048*** -0.036 

 
(0.016) (0.035) 

Lagged BIS ratio 
 

0.154 

  
(0.100) 

Constant 10.388*** -14.420*** 

  (1.475) (3.145) 

Number of observations 7,679 3,372 

Adjusted R2 0.310 0.162 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 6 – Japan, 2005 Structural Break 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 7.826*** 6.033*** 

 
(0.302) (0.640) 

Change in Share Index -0.270*** -0.999*** 

 
(0.033) (0.051) 

GDP Growth 0.366*** 2.484*** 

 
(0.097) (0.150) 

Change in Unemployment rate 4.235*** -1.419* 

 
(0.637) (0.807) 

Change in M3 Aggregate 0.515*** 1.226*** 

 
(0.038) (0.072) 

Change in House Price Index -1.387*** -1.515*** 

 
(0.078) (0.165) 

Interest Rate Differential 7.726*** 49.084*** 

 
(1.680) (2.846) 

Lagged Pretax Profit to Average Total Assets 1.309** 2.976 

 
(0.517) (2.027) 

2005-> Lagged Pretax Profit to Average Total Assets -1.204** -2.609* 

 
(0.583) (1.425) 

Lagged ROAE -0.008 -0.013 

 
(0.010) (0.016) 

2005-> Lagged ROAE 0.020 0.015 

 
(0.012) (0.013) 

Lagged Loans to Customer & Short-term Funding -0.000*** -0.003 

 
(0.000) (0.074) 

2005-> Lagged Loans to Customer & Short-term 
Funding 

0.000 0.002 

 
(0.000) (0.074) 

Lagged Equity to Total Assets 0.495** 
 

 
(0.219) 

 
2005-> Lagged Equity to Total Assets -0.076 

 

 
(0.112) 

 
Lagged Gross Loans Growth -0.085*** -0.108*** 

 
(0.016) (0.039) 

Dummy from 2005 9.794*** 22.033*** 

 
(0.753) (4.927) 

Lagged BIS ratio 
 

0.214* 

  
(0.125) 

2005-> Lagged BIS ratio 
 

-0.059 

  
(0.063) 

Constant -17.598*** -74.000*** 

  (2.415) (5.574) 

Number of observations 7,679 3,372 

Adjusted R2 0.342 0.293 
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Country Regression 7 – Japan, 2008 Structural Break 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 7.961*** 6.050*** 

 
(0.300) (0.554) 

Change in Share Index 0.027 -0.322*** 

 
(0.022) (0.045) 

GDP Growth -0.438*** 0.421*** 

 
(0.067) (0.127) 

Change in Unemployment rate 7.320*** 4.833*** 

 
(0.622) (0.856) 

Change in M3 Aggregate 0.265*** 0.632*** 

 
(0.032) (0.054) 

Change in House Price Index -0.883*** -0.282** 

 
(0.067) (0.141) 

Interest Rate Differential 0.282 30.591*** 

 
(1.244) (2.197) 

Lagged Pretax Profit to Average Total Assets 0.555* 1.210 

 
(0.304) (2.259) 

2008-> Lagged Pretax Profit to Average Total Assets -0.011 -0.279 

 
(0.373) (2.374) 

Lagged ROAE 0.010 -0.005 

 
(0.007) (0.019) 

2008-> Lagged ROAE -0.002 0.002 

 
(0.010) (0.021) 

Lagged Loans to Customer & Short-term Funding -0.000** -0.044 

 
(0.000) (0.052) 

2008-> Lagged Loans to Customer & Short-term 
Funding 

-0.000*** 0.043 

 
(0.000) (0.052) 

Lagged Equity to Total Assets 0.480** 
 

 
(0.217) 

 
2008-> Lagged Equity to Total Assets -0.265** 

 

 
(0.134) 

 
Lagged Gross Loans Growth -0.158*** -0.254*** 

 
(0.022) (0.044) 

Dummy from 2008 10.191*** 17.285*** 

 
(0.846) (3.468) 

Lagged BIS ratio 
 

0.268** 

  
(0.121) 

2008-> Lagged BIS ratio 
 

-0.110*** 

  
(0.039) 

Constant -5.209*** -42.871*** 

  (2.013) (4.654) 

Number of observations 7,679 3,372 

Adjusted R2 0.342 0.291 
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Country Regression 8 – Japan, Two Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 7.864*** 6.784*** 

 
(0.301) (0.618) 

Change in Share Index -0.243*** -0.888*** 

 
(0.035) (0.057) 

GDP Growth 0.301*** 2.202*** 

 
(0.105) (0.167) 

Change in Unemployment rate 3.359*** -1.000 

 
(0.631) (0.862) 

Change in M3 Aggregate 0.368*** 0.941*** 

 
(0.037) (0.062) 

Change in House Price Index -1.076*** -1.088*** 

 
(0.066) (0.150) 

Interest Rate Differential 7.014*** 48.238*** 

 
(1.664) (2.793) 

Lagged Pretax Profit to Average Total Assets 1.063** 1.421 

 
(0.518) (2.132) 

2005-> Lagged Pretax Profit to Average Total Assets -1.195* -1.003 

 
(0.626) (1.454) 

2008-> Lagged Pretax Profit to Average Total Assets 0.338 0.222 

 
(0.416) (3.054) 

Lagged ROAE -0.011 -0.012 

 
(0.009) (0.017) 

2005-> Lagged ROAE 0.033** 0.005 

 
(0.016) (0.016) 

2008-> Lagged ROAE -0.015 0.004 

 
(0.015) (0.027) 

Lagged Loans to Customer & Short-term Funding 0.000 -0.024 

 
(0.000) (0.071) 

2005-> Lagged Loans to Customer & Short-term 
Funding 

-0.000*** -0.043 

 
(0.000) (0.070) 

2008-> Lagged Loans to Customer & Short-term 
Funding 

-0.000*** 0.066 

 
(0.000) (0.057) 

Lagged Equity to Total Assets 0.592*** 
 

 
(0.216) 

 
2005-> Lagged Equity to Total Assets -0.018 

 

 
(0.121) 

 
2008-> Lagged Equity to Total Assets -0.203 

 

 
(0.131) 

 
Dummy from 2005 7.073*** 19.475*** 

 
(0.802) (4.675) 

Dummy from 2008 3.978*** 3.234 
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(0.712) (3.623) 

Lagged BIS ratio 
 

0.304** 

  
(0.134) 

2005-> Lagged BIS ratio 
 

-0.020 

  
(0.054) 

2008-> Lagged BIS ratio 
 

-0.105*** 

  
(0.033) 

Constant -17.047*** -72.291*** 

  (2.379) (5.675) 

Number of observations 7,683 3,374 

Adjusted R2 0.340 0.308 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 9 – US, No Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 6.461*** 7.281*** 

 
(0.290) (0.309) 

Change in Share Index 0.090*** 0.130*** 

 
(0.023) (0.024) 

GDP Growth 3.836*** 2.881*** 

 
(0.657) (0.694) 

Change in Unemployment rate 7.810*** 7.589*** 

 
(0.630) (0.694) 

Change in M3 Aggregate -0.608*** -0.755*** 

 
(0.125) (0.126) 

Change in House Price Index -0.032 -0.031 

 
(0.077) (0.083) 

Interest Rate Differential -1.953*** -1.725*** 

 
(0.244) (0.258) 

Lagged Pretax Profit to Average Total Assets -0.310 -0.496 

 
(0.362) (0.426) 

Lagged ROAE 0.119*** 0.156*** 

 
(0.035) (0.043) 

Lagged Loans to Customer & Short-term Funding -0.000 0.001*** 

 
(0.001) (0.000) 

Lagged Equity to Total Assets 0.477*** 
 

 
(0.125) 

 
Lagged Gross Loans Growth 0.109*** 0.119*** 

 
(0.013) (0.014) 

Lagged BIS ratio 
 

0.651*** 

  
(0.089) 

Constant -21.063*** -26.291*** 

  (2.466) (2.682) 

Number of observations 8,869 7,673 

Adjusted R2 0.144 0.154 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 10 - US, 2005 Structural Break 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 7.720*** 8.781*** 

 
(0.318) (0.345) 

Change in Share Index 0.003 0.045* 

 
(0.023) (0.025) 

GDP Growth 8.085*** 6.951*** 

 
(0.673) (0.734) 

Change in Unemployment rate 13.479*** 13.355*** 

 
(0.646) (0.726) 

Change in M3 Aggregate 0.249** 0.064 

 
(0.125) (0.129) 

Change in House Price Index 0.116 0.186** 

 
(0.082) (0.093) 

Interest Rate Differential 1.354*** 1.535*** 

 
(0.319) (0.333) 

Lagged Pretax Profit to Average Total Assets 0.115 -0.168 

 
(0.956) (1.090) 

2005-> Lagged Pretax Profit to Average Total Assets -0.315 -0.204 

 
(0.714) (0.764) 

Lagged ROAE 0.144 0.298** 

 
(0.111) (0.129) 

2005-> Lagged ROAE -0.027 -0.157 

 
(0.103) (0.114) 

Lagged Loans to Customer & Short-term Funding 0.000 0.002*** 

 
(0.000) (0.000) 

2005-> Lagged Loans to Customer & Short-term 
Funding 

-0.001** -0.001*** 

 
(0.000) (0.000) 

Lagged Equity to Total Assets 0.098 
 

 
(0.169) 

 
2005-> Lagged Equity to Total Assets 0.425*** 

 

 
(0.142) 

 
Lagged Gross Loans Growth 0.127*** 0.136*** 

 
(0.014) (0.014) 

Dummy from 2005 8.962*** 11.402*** 

 
(1.878) (2.003) 

Lagged BIS ratio 
 

0.506*** 

  
(0.119) 

2005-> Lagged BIS ratio 
 

0.231*** 

  
(0.087) 

Constant -49.533*** -57.991*** 

  (3.269) (3.737) 

Number of observations 8,869 7,673 

Adjusted R2 0.173 0.184 
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Country Regression 11 - US, 2008 Structural Break 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 12.224*** 13.055*** 

 
(0.297) (0.306) 

Change in Share Index 0.776*** 0.781*** 

 
(0.027) (0.028) 

GDP Growth 11.931*** 11.451*** 

 
(0.522) (0.541) 

Change in Unemployment rate 31.701*** 31.667*** 

 
(0.742) (0.825) 

Change in M3 Aggregate 2.784*** 2.628*** 

 
(0.129) (0.136) 

Change in House Price Index 2.829*** 2.767*** 

 
(0.081) (0.083) 

Interest Rate Differential -0.328 -0.145 

 
(0.231) (0.243) 

Lagged Pretax Profit to Average Total Assets 0.404 -0.298 

 
(0.482) (0.486) 

2008-> Lagged Pretax Profit to Average Total Assets 0.261 0.686 

 
(0.381) (0.425) 

Lagged ROAE 0.089 0.225*** 

 
(0.061) (0.068) 

2008-> Lagged ROAE 0.006 -0.107 

 
(0.060) (0.072) 

Lagged Loans to Customer & Short-term Funding 0.000 0.001*** 

 
(0.000) (0.000) 

2008-> Lagged Loans to Customer & Short-term 
Funding 

-0.004*** -0.003*** 

 
(0.001) (0.001) 

Lagged Equity to Total Assets 0.058 
 

 
(0.124) 

 
2008-> Lagged Equity to Total Assets 0.478*** 

 

 
(0.130) 

 
Lagged Gross Loans Growth 0.129*** 0.142*** 

 
(0.013) (0.014) 

Dummy from 2008 48.292*** 49.464*** 

 
(1.790) (1.738) 

Lagged BIS ratio 
 

0.451*** 

  
(0.091) 

2008-> Lagged BIS ratio 
 

0.199*** 

  
(0.074) 

Constant -107.842*** -114.579*** 

  (3.016) (3.279) 

Number of observations 8,869 7,673 

Adjusted R2 0.329 0.333 
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Country Regression 12 – US, Two Structural Breaks 

 

Dependent variable: Gross Loans Growth Specification1 Specification2 

Inflation 12.218*** 13.033*** 

 
(0.298) (0.310) 

Change in Share Index 0.806*** 0.802*** 

 
(0.030) (0.031) 

GDP Growth 11.530*** 11.191*** 

 
(0.526) (0.544) 

Change in Unemployment rate 31.523*** 31.550*** 

 
(0.741) (0.825) 

Change in M3 Aggregate 2.753*** 2.608*** 

 
(0.127) (0.134) 

Change in House Price Index 2.886*** 2.800*** 

 
(0.081) (0.083) 

Interest Rate Differential -0.706** -0.396 

 
(0.295) (0.306) 

Lagged Pretax Profit to Average Total Assets 0.744 0.299 

 
(0.887) (1.047) 

2005-> Lagged Pretax Profit to Average Total Assets -0.480 -0.598 

 
(0.715) (0.858) 

2008-> Lagged Pretax Profit to Average Total Assets 0.394 0.760 

 
(0.454) (0.514) 

Lagged ROAE 0.086 0.223* 

 
(0.102) (0.122) 

2005-> Lagged ROAE -0.028 -0.082 

 
(0.112) (0.128) 

2008-> Lagged ROAE 0.037 -0.028 

 
(0.068) (0.082) 

Lagged Loans to Customer & Short-term Funding 0.000 0.002*** 

 
(0.000) (0.000) 

2005-> Lagged Loans to Customer & Short-term 
Funding 

-0.000 -0.001** 

 
(0.000) (0.000) 

2008-> Lagged Loans to Customer & Short-term 
Funding 

-0.004*** -0.003*** 

 
(0.001) (0.001) 

Lagged Equity to Total Assets -0.032 
 

 
(0.162) 

 
2005-> Lagged Equity to Total Assets 0.187 

 

 
(0.159) 

 
2008-> Lagged Equity to Total Assets 0.391*** 

 

 
(0.143) 

 
Lagged Gross Loans Growth 0.126*** 0.139*** 

 
(0.013) (0.014) 

Dummy from 2005 -2.296 -1.267 
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(2.180) (2.247) 

Dummy from 2008 49.847*** 50.290*** 

 
(1.998) (1.967) 

Lagged BIS ratio 
 

0.370*** 

  
(0.110) 

2005-> Lagged BIS ratio 
 

0.158* 

  
(0.086) 

2008-> Lagged BIS ratio 
 

0.126* 

  
(0.073) 

Constant -105.629*** -113.158*** 

  (3.391) (3.724) 

Number of observations 8,869 7,673 

Adjusted R2 0.330 0.334 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Appendix K – Provisioning Behavior in Germany, Japan and the US 

 

 

Country Regression 13 – Germany, No Structural Breaks 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.063*** 
 

 (0.012) 
 

Net Loans/ Total Assets -0.002 0.005 

 (0.002) (0.005) 

Gross Loans Growth -0.010*** -0.011*** 

 (0.001) (0.002) 

EBT&P/ Average Total Assets 0.652*** 1.472*** 

 (0.204) (0.067) 

ROAE -0.029*** -0.019* 

 (0.010) (0.011) 

GDP growth 0.015 -0.040*** 

 (0.009) (0.014) 

Change in Unemployment rate -0.025 -0.306*** 

 (0.030) (0.094) 

Change in M3 Aggregate -0.015*** -0.014 

 (0.002) (0.010) 

Change in House Price Index -0.084*** -0.021 

 (0.018) (0.015) 

BIS Ratio 
 

-0.007 

  
(0.008) 

Constant 0.817*** -0.795*** 

  (0.249) (0.280) 

Number of observations 21,658 6,756 

Adjusted R2 0.445 0.663 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 14 – Germany, 2005 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.057*** 
 

 (0.014) 
 

2005-> Equity/ Total Assets -0.010 
 

 (0.014) 
 

Net Loans/ Total Assets -0.011*** 0.003 

 (0.002) (0.007) 

2005-> Net Loans/ Total Assets 0.010*** 0.003 

 (0.002) (0.005) 

Gross Loans Growth -0.006*** -0.008** 

 (0.001) (0.004) 

2005-> Gross Loans Growth -0.005** -0.003 

 (0.002) (0.004) 

EBT&P/ Average Total Assets 1.010*** 1.168*** 

 (0.068) (0.093) 

2005-> EBT&P/ Average Total Assets -0.406** 0.316*** 

 (0.160) (0.087) 

ROAE -0.075*** -0.047*** 

 (0.006) (0.010) 

2005-> ROAE 0.055*** 0.028* 

 (0.010) (0.015) 

GDP Growth -0.094*** 0.053 

 (0.009) (0.071) 

2005-> GDP Growth 0.138*** -0.119 

 (0.014) (0.076) 

Change in Unemployment rate -0.085*** 0.110 

 (0.014) (0.130) 

2005-> Change in Unemployment rate 0.201*** -0.607*** 

 (0.045) (0.207) 

Change in M3 Aggregate -0.024*** -0.011 

 (0.002) (0.009) 

2005-> Change in M3 Aggregate 0.024*** -0.019 

 (0.003) (0.017) 

Change in House Price Index 0.025*** -0.067** 

 (0.007) (0.028) 

2005-> Change in House Price Index -0.153*** 0.074** 

 (0.023) (0.037) 

Dummy from 2005 -0.588*** -0.186 

 (0.133) (0.389) 

BIS Ratio 
 

0.014 

  
(0.016) 
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2005-> BIS Ratio 
 

-0.023 

  
(0.016) 

Constant 1.347*** -0.705 

  (0.192) (0.464) 

Number of observations 21,658 6,756 

Adjusted R2 0.489 0.668 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 15 – Germany, 2008 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.022** 
 

 (0.011) 
 

2008-> Equity/ Total Assets -0.047*** 
 

 (0.011) 
 

Net Loans/ Total Assets -0.007*** 0.008 

 (0.002) (0.009) 

2008-> Net Loans/ Total Assets 0.009*** 0.000 

 (0.002) (0.007) 

Gross Loans Growth -0.007*** -0.010** 

 (0.001) (0.005) 

2008-> Gross Loans Growth -0.003 -0.000 

 (0.002) (0.005) 

EBT&P/ Average Total Assets 0.649*** 1.086*** 

 (0.107) (0.109) 

2008-> EBT&P/ Average Total Assets 0.475*** 0.394*** 

 (0.039) (0.102) 

ROAE -0.046*** -0.016* 

 (0.011) (0.008) 

2008-> ROAE 0.019 -0.003 

 (0.015) (0.015) 

GDP Growth -0.025** -0.067 

 (0.011) (0.067) 

2008-> GDP Growth -0.494*** -0.265*** 

 (0.112) (0.085) 

Change in Unemployment rate -0.057*** -0.082 

 (0.019) (0.105) 

2008-> Change in Unemployment rate -3.833*** -2.474*** 

 (0.780) (0.386) 

Change in M3 Aggregate -0.020*** -0.002 

 (0.002) (0.012) 

2008-> Change in M3 Aggregate -0.284*** -0.186*** 

 (0.064) (0.033) 

Change in House Price Index 0.005 -0.135*** 

 (0.006) (0.037) 

2008-> Change in House Price Index 0.478*** 0.414*** 

 (0.116) (0.067) 

Dummy from 2008 -1.960*** -0.433 

 (0.219) (0.435) 

BIS Ratio 
 

0.014 

  
(0.013) 
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2008-> BIS ratio 
 

-0.026** 

  
(0.011) 

Constant 1.100*** -1.002** 

  (0.186) (0.461) 

Number of observations 21,658 6,756 

Adjusted R2 0.561 0.678 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 16 – Germany, Two Structural Breaks 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.037*** 
 

 (0.013) 
 

2005-> Equity/ Total Assets 0.005 
 

 (0.011) 
 

2008-> Equity/ Total Assets -0.038*** 
 

 (0.012) 
 

Net Loans/ Total Assets -0.009*** 0.005 

 (0.002) (0.007) 

2005-> Net Loans/ Total Assets 0.004* 0.004 

 (0.002) (0.006) 

2008-> Net Loans/ Total Assets 0.008*** -0.000 

 (0.002) (0.007) 

Gross Loans Growth -0.006*** -0.008** 

 (0.001) (0.004) 

2005-> Gross Loans Growth -0.002 -0.001 

 (0.003) (0.007) 

2008-> Gross Loans Growth -0.002 -0.000 

 (0.004) (0.006) 

EBT&P/ Average Total Assets 1.080*** 1.162*** 

 (0.055) (0.095) 

2005-> EBT&P/ Average Total Assets -0.496*** -0.003 

 (0.067) (0.118) 

2008-> EBT&P/ Average Total Assets 0.502*** 0.322*** 

 (0.059) (0.114) 

ROAE -0.077*** -0.047*** 

 (0.006) (0.010) 

2005-> ROAE 0.049*** 0.033*** 

 (0.014) (0.012) 

2008-> ROAE 0.002 -0.005 

 (0.017) (0.015) 

GDP Growth -0.093*** 0.059 

 (0.009) (0.069) 

2005-> GDP Growth -1.795*** 0.008 

 (0.367) (0.061) 

2008-> GDP Growth 1.359*** -0.399*** 

 (0.262) (0.098) 

Change in Unemployment rate -0.089*** 0.122 

 (0.013) (0.122) 

2005-> Change in Unemployment rate -3.883*** (dropped) 

 (0.753) 
 

2008-> Change in Unemployment rate (dropped) -2.673*** 

  
(0.396) 
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Change in M3 Aggregate -0.022*** -0.010 

 (0.002) (0.009) 

2005-> Change in M3 Aggregate 0.351*** 0.029 

 (0.075) (0.058) 

2008-> Change in M3 Aggregate -0.641*** -0.206*** 

 (0.137) (0.066) 

Change in House Price Index 0.026*** -0.064** 

 (0.006) (0.028) 

2005-> Change in House Price Index 2.719*** -0.122 

 (0.534) (0.187) 

2008-> Change in House Price Index -2.252*** 0.465** 

 (0.425) (0.198) 

Dummy from 2005 (dropped) -0.617 

  
(0.478) 

Dummy from 2008 -1.957*** (dropped) 

 (0.206) 
 

BIS Ratio 
 

0.015 

  
(0.016) 

2005-> BIS Ratio 
 

-0.005 

  
(0.017) 

2008-> BIS Ratio 
 

-0.023** 

  
(0.011) 

Constant 1.073*** -0.836* 

  (0.162) (0.500) 

Number of observations 21,658 6,756 

Adjusted R2 0.596 0.679 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 17 – Japan, No Structural Breaks 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.189*** 
 

 (0.067) 
 

Net Loans/ Total Assets 0.003 -0.003 

 (0.007) (0.008) 

Gross Loans Growth -0.003 0.005*** 

 (0.002) (0.001) 

EBT&P/ Average Total Assets 0.234 0.125 

 (0.173) (0.117) 

NPL/ Gross Loans 0.101*** 0.159*** 

 (0.019) (0.038) 

ROAE -0.015*** -0.010*** 

 (0.003) (0.002) 

GDP Growth -0.018*** -0.008* 

 (0.006) (0.005) 

Change in Unemployment rate -0.015 -0.015 

 (0.042) (0.035) 

Change in M3 Aggregate 0.010** -0.000 

 (0.004) (0.006) 

Change in House Price Index 0.021*** 0.004 

 (0.006) (0.006) 

BIS Ratio 
 

0.052 

  
(0.041) 

Constant 0.677** -1.053 

  (0.308) (0.957) 

Number of observations 7,151 3,814 

Adjusted R2 0.307 0.331 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 18 – Japan, 2005 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.229*** 
 

 (0.077) 
 

2005-> Equity/ Total Assets 0.096** 
 

 (0.047) 
 

Net Loans/ Total Assets -0.003 -0.003 

 (0.006) (0.009) 

2005-> Net Loans/ Total Assets 0.009 0.005 

 (0.006) (0.005) 

Gross Loans Growth -0.011*** -0.012*** 

 (0.003) (0.005) 

2005-> Gross Loans Growth 0.006 0.016*** 

 (0.004) (0.005) 

EBT&P/ Average Total Assets 0.201 0.091 

 (0.269) (0.116) 

2005-> EBT&P/ Average Total Assets 0.128 0.023 

 (0.206) (0.162) 

NPL/ Gross Loans 0.085*** 0.110*** 

 (0.017) (0.023) 

2005-> NPL/ Gross Loans 0.021 0.083* 

 (0.016) (0.047) 

ROAE -0.012*** -0.005*** 

 (0.004) (0.002) 

2005-> ROAE -0.004 -0.007* 

 (0.006) (0.004) 

GDP Growth -0.404*** -0.501*** 

 (0.089) (0.120) 

2005-> GDP Growth 0.385*** 0.494*** 

 (0.087) (0.120) 

Change in Unemployment rate -0.879*** -1.055*** 

 (0.231) (0.299) 

2005-> Change in Unemployment rate 0.896*** 1.069*** 

 (0.238) (0.301) 

Change in M3 Aggregate 0.018*** 0.013** 

 (0.004) (0.005) 

2005-> Change in M3 Aggregate 0.036 0.004 

 (0.032) (0.026) 

Change in House Price Index -0.098*** -0.120*** 

 (0.020) (0.030) 

2005-> Change in House Price Index 0.145*** 0.138*** 

 (0.028) (0.031) 
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Dummy from 2005 -1.624*** -1.569** 

 (0.497) (0.712) 

BIS Ratio 
 

0.017 

  
(0.039) 

2005-> BIS Ratio 
 

0.031 

  
(0.036) 

Constant 1.677*** 0.090 

  (0.581) (0.875) 

Number of observations 7,151 3,814 

Adjusted R2 0.357 0.361 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 19 – Japan, 2008 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.160*** 
 

 (0.062) 
 

2008-> Equity/ Total Assets 0.001 
 

 (0.053) 
 

Net Loans/ Total Assets 0.008 -0.004 

 (0.006) (0.008) 

2008-> Net Loans/ Total Assets -0.003 0.009 

 (0.005) (0.007) 

Gross Loans Growth -0.001 0.005 

 (0.002) (0.005) 

2008-> Gross Loans Growth -0.011*** -0.010* 

 (0.004) (0.005) 

EBT&P/ Average Total Assets 0.159 -0.074 

 (0.229) (0.224) 

2008-> EBT&P/ Average Total Assets 0.333 0.282 

 (0.204) (0.254) 

NPL/ Gross Loans 0.095*** 0.124*** 

 (0.018) (0.019) 

2008-> NPL to Gross Loans 0.012 0.071 

 (0.025) (0.056) 

ROAE -0.017*** -0.005*** 

 (0.005) (0.002) 

2008-> ROAE 0.003 -0.007* 

 (0.006) (0.004) 

GDP Growth -0.120*** -0.105** 

 (0.042) (0.053) 

2008-> GDP Growth 0.080* 0.079 

 (0.042) (0.054) 

Change in Unemployment rate -0.264* -0.174 

 (0.147) (0.165) 

2008-> Change in Unemployment rate 0.302* 0.220 

 (0.170) (0.186) 

Change in M3 Aggregate 0.011*** -0.001 

 (0.004) (0.004) 

2008-> Change in M3 Aggregate 0.005 0.004 

 (0.058) (0.049) 

Change in House Price Index 0.017** -0.006 

 (0.007) (0.010) 

2008-> Change in House Price Index 0.120*** 0.098*** 

 (0.040) (0.028) 
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Dummy from 2008 -0.113 -1.381 

 (0.574) (0.926) 

BIS Ratio 
 

0.028 

  
(0.034) 

2008-> BIS ratio 
 

0.023 

  
(0.034) 

Constant 0.443 -0.271 

  (0.399) (0.665) 

Number of observations 7,151 3,814 

Adjusted R2 0.326 0.362 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 20 – Japan, Two Structural Breaks 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.218*** 
 

 (0.074) 
 

2005-> Equity/ Total Assets 0.112** 
 

 (0.050) 
 

2008-> Equity/ Total Assets -0.048 
 

 (0.052) 
 

Net Loans/ Total Assets 0.001 -0.005 

 (0.007) (0.008) 

2005-> Net Loans/ Total Assets 0.012** -0.000 

 (0.006) (0.006) 

2008-> Net Loans/ Total Assets -0.009* 0.010 

 (0.005) (0.007) 

Gross Loans Growth -0.011*** -0.013*** 

 (0.003) (0.004) 

2005-> Gross Loans Growth -0.001 0.054* 

 (0.009) (0.029) 

2008-> Gross Loans Growth -0.001 -0.046 

 (0.009) (0.029) 

EBT&P/ Average Total Assets 0.216 0.095 

 (0.267) (0.117) 

2005-> EBT&P/ Average Total Assets 0.029 -0.415 

 (0.225) (0.352) 

2008-> EBT&P/ Average Total Assets 0.247 0.530 

 (0.197) (0.368) 

NPL/ Gross Loans 0.085*** 0.108*** 

 (0.016) (0.019) 

2005-> NPL to Gross Loans 0.014 0.101** 

 (0.014) (0.043) 

2008-> NPL to Gross Loans 0.006 -0.011 

 (0.024) (0.069) 

ROAE -0.012*** -0.005*** 

 (0.004) (0.002) 

2005-> ROAE -0.010 -0.001 

 (0.009) (0.003) 

2008-> ROAE 0.009 -0.007 

 (0.009) (0.005) 

GDP Growth -0.397*** -0.504*** 

 (0.087) (0.117) 

2005-> GDP Growth 0.330** 0.315 

 (0.129) (0.249) 

2008-> GDP Growth 0.026 0.164 

 (0.106) (0.228) 

Change in Unemployment rate -0.881*** -1.045*** 
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 (0.231) (0.286) 

2005-> Change in Unemployment rate (dropped) (dropped) 

   

2008-> Change in Unemployment rate 0.924*** 1.090*** 

 (0.249) (0.296) 

Change in M3 Aggregate 0.018*** 0.013** 

 (0.004) (0.005) 

2005-> Change in M3 Aggregate -0.003 -0.010 

 (0.058) (0.049) 

2008-> Change in M3 Aggregate (dropped) (dropped) 

   
Change in House Price Index -0.095*** -0.122*** 

 (0.020) (0.029) 

2005-> Change in House Price Index 0.119*** 0.181*** 

 (0.030) (0.052) 

2008-> Change in House Price Index 0.119*** 0.034 

 (0.040) (0.049) 

Dummy from 2005 -1.911*** -0.974 

 (0.575) (0.685) 

Dummy from 2008 0.844 -0.841 

 (0.628) (1.073) 

BIS Ratio 
 

0.017 

  
(0.038) 

2005-> BIS Ratio 
 

0.028 

  
(0.038) 

2008-> BIS Ratio 
 

0.002 

  
(0.040) 

Constant 1.392*** 0.204 

  (0.537) (0.759) 

Number of observations 7,151 3,814 

Adjusted R2 0.369 0.377 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 21 – US, No Structural Breaks 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.008 
 

 (0.008) 
 

Net Loans/ Total Assets -0.001 -0.003 

 (0.002) (0.002) 

Gross Loans Growth -0.002*** -0.002*** 

 (0.001) (0.001) 

EBT&P/ Average Total Assets 0.191*** 0.153** 

 (0.068) (0.077) 

NPL/ Gross Loans 0.136*** 0.132*** 

 (0.017) (0.020) 

ROAE -0.023*** -0.023*** 

 (0.006) (0.006) 

GDP Growth 0.080*** 0.086*** 

 (0.019) (0.018) 

Change in Unemployment rate 0.336*** 0.340*** 

 (0.034) (0.034) 

Change in M3 Aggregate -0.003 -0.004 

 (0.006) (0.005) 

Change in House Price Index -0.027*** -0.027*** 

 (0.003) (0.003) 

BIS Ratio 
 

-0.011* 

  
(0.006) 

Constant 0.345 0.593** 

  (0.248) (0.249) 

Number of observations 9,396 8,259 

Adjusted R2 0.520 0.537 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 22 – US, 2005 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.032** 
 

 (0.015) 
 

2005-> Equity/ Total Assets 0.021 
 

 (0.018) 
 

Net Loans/ Total Assets -0.002 -0.003 

 (0.003) (0.003) 

2005-> Net Loans/ Total Assets 0.000 -0.001 

 (0.002) (0.002) 

Gross Loans Growth -0.003*** -0.004*** 

 (0.001) (0.001) 

2005-> Gross Loans Growth -0.001 -0.000 

 (0.002) (0.002) 

EBT&P/ Average Total Assets 0.389*** 0.280*** 

 (0.128) (0.094) 

2005-> EBT&P/ Average Total Assets -0.215** -0.152*** 

 (0.098) (0.059) 

NPL/ Gross Loans 0.124** 0.091* 

 (0.056) (0.052) 

2005-> NPL/ Gross Loans 0.008 0.040 

 (0.055) (0.054) 

ROAE -0.055*** -0.042*** 

 (0.017) (0.009) 

2005-> ROAE 0.033** 0.020** 

 (0.017) (0.009) 

GDP Growth 0.014 0.033** 

 (0.018) (0.016) 

2005-> GDP Growth 0.153*** 0.144*** 

 (0.044) (0.046) 

Change in Unemployment rate 0.154** 0.219*** 

 (0.061) (0.045) 

2005-> Change in Unemployment rate 0.313*** 0.249*** 

 (0.083) (0.076) 

Change in M3 Aggregate 0.023 0.038*** 

 (0.017) (0.011) 

2005-> Change in M3 Aggregate -0.025 -0.039*** 

 (0.019) (0.014) 

Change in House Price Index 0.012 0.015 

 (0.013) (0.011) 

2005-> Change in House Price Index -0.038*** -0.043*** 

 (0.014) (0.012) 
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Dummy from 2005 -0.114 0.381 

 (0.462) (0.309) 

BIS Ratio 
 

-0.009 

  
(0.007) 

2005-> BIS Ratio 
 

-0.005 

  
(0.005) 

Constant 0.412 0.231 

  (0.416) (0.284) 

Number of observations 9,396 8,259 

Adjusted R2 0.533 0.546 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 23 – US, 2008 Structural Break 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.029*** 
 

 
(0.010) 

 
2008-> Equity/ Total Assets 0.015 

 

 
(0.015) 

 
Net Loans/ Total Assets -0.001 -0.001 

 
(0.003) (0.002) 

2008-> Net Loans/ Total Assets -0.000 -0.004 

 
(0.003) (0.003) 

Gross Loans Growth -0.003*** -0.003*** 

 
(0.001) (0.001) 

2008-> Gross Loans Growth -0.009*** -0.009** 

 
(0.003) (0.003) 

EBT&P/ Average Total Assets 0.344*** 0.220** 

 
(0.125) (0.103) 

2008-> EBT&P/ Average Total Assets -0.127 -0.054 

 
(0.090) (0.066) 

NPL/ Gross Loans 0.118** 0.103** 

 
(0.046) (0.051) 

2008-> NPL to Gross Loans 0.012 0.025 

 
(0.046) (0.054) 

ROAE -0.053*** -0.039*** 

 
(0.015) (0.009) 

2008-> ROAE 0.032** 0.017* 

 
(0.015) (0.010) 

GDP Growth 0.033 0.070*** 

 
(0.020) (0.019) 

2008-> GDP Growth 0.508*** 0.464*** 

 
(0.150) (0.155) 

Change in Unemployment rate 0.199*** 0.308*** 

 
(0.064) (0.053) 

2008-> Change in Unemployment rate 0.681*** 0.546*** 

 
(0.198) (0.199) 

Change in M3 Aggregate 0.017 0.033*** 

 
(0.014) (0.010) 

2008-> Change in M3 Aggregate 0.051 0.032 

 
(0.032) (0.032) 

Change in House Price Index 0.008 0.016** 

 
(0.008) (0.007) 

2008-> Change in House Price Index -0.065*** -0.076*** 

 
(0.010) (0.009) 
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Dummy from 2008 -1.089* -0.106 

 
(0.627) (0.578) 

BIS Ratio 
 

-0.008 

  
(0.006) 

2008-> BIS ratio 
 

-0.017*** 

  
(0.006) 

Constant 0.373 -0.017 

  (0.344) (0.270) 

Number of observations 9,396 8,259 

Adjusted R2 0.538 0.552 

Note:  *** p<0.01, ** p<0.05, * p<0.1 
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Country Regression 24 – US, Two Structural Breaks 

 

Dependent variable: Provisions to Net Loans & Provisions Specification1 Specification2 

Equity/ Total Assets -0.034** 
 

 
(0.015) 

 
2005-> Equity/ Total Assets 0.015 

 

 
(0.014) 

 
2008-> Equity/ Total Assets 0.005 

 

 
(0.011) 

 
Net Loans/ Total Assets -0.001 -0.001 

 
(0.003) (0.003) 

2005-> Net Loans/ Total Assets 0.001 0.003* 

 
(0.002) (0.002) 

2008-> Net Loans/ Total Assets -0.001 -0.006** 

 
(0.002) (0.003) 

Gross Loans Growth -0.003*** -0.004*** 

 
(0.001) (0.001) 

2005-> Gross Loans Growth 0.001 0.001 

 
(0.002) (0.001) 

2008-> Gross Loans Growth -0.010*** -0.009*** 

 
(0.003) (0.003) 

EBT&P/ Average Total Assets 0.397*** 0.270** 

 
(0.137) (0.106) 

2005-> EBT&P/ Average Total Assets -0.183*** -0.194*** 

 
(0.063) (0.038) 

2008-> EBT&P/ Average Total Assets -0.005 0.083 

 
(0.065) (0.059) 

NPL/ Gross Loans 0.118** 0.092* 

 
(0.055) (0.054) 

2005-> NPL to Gross Loans -0.002 0.050 

 
(0.047) (0.038) 

2008-> NPL to Gross Loans 0.014 -0.013 

 
(0.035) (0.037) 

ROAE -0.057*** -0.042*** 

 
(0.018) (0.010) 

2005-> ROAE 0.015 0.016** 

 
(0.011) (0.006) 

2008-> ROAE 0.021** 0.005 

 
(0.011) (0.010) 

GDP Growth 0.012 0.032** 

 
(0.017) (0.016) 

2005-> GDP Growth (dropped) (dropped) 

   
2008-> GDP Growth 0.520*** 0.499*** 

 
(0.146) (0.152) 

Change in Unemployment rate 0.146** 0.215*** 
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(0.061) (0.045) 

2005-> Change in Unemployment rate 0.112 0.229* 

 
(0.183) (0.133) 

2008-> Change in Unemployment rate 0.610** 0.406* 

 
(0.265) (0.225) 

Change in M3 Aggregate 0.020 0.037*** 

 
(0.018) (0.011) 

2005-> Change in M3 Aggregate -0.013 -0.028* 

 
(0.019) (0.015) 

2008-> Change in M3 Aggregate 0.058 0.055 

 
(0.040) (0.034) 

Change in House Price Index 0.010 0.013 

 
(0.013) (0.010) 

2005-> Change in House Price Index 0.001 0.010 

 
(0.015) (0.014) 

2008-> Change in House Price Index -0.068*** -0.082*** 

 
(0.015) (0.012) 

Dummy from 2005 (dropped) (dropped) 

   
Dummy from 2008 -1.130* -0.306 

 
(0.649) (0.576) 

BIS Ratio 
 

-0.010 

  
(0.008) 

2005-> BIS Ratio 
 

0.007 

  
(0.005) 

2008-> BIS Ratio 
 

-0.022*** 

  
(0.006) 

Constant 0.420 0.169 

  (0.422) (0.289) 

Number of observations 9,396 8,259 

Adjusted R2 0.541 0.555 

Note:  *** p<0.01, ** p<0.05, * p<0.1 

  


