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Abstract: We analyze the effects of macroprudential policy and micro-prudential ca-
pital regulations on the  procyclicality of loan-loss provisions, using individual bank 
information from over 65 countries. In this study we test whether the interaction be-
tween borrower targeted macroprudential policy instruments and restrictive micro-
-prudential capital regulations tends to adjust the countercyclical effect of borrower 
targeted instruments and capital regulations. To this end we apply the two-step GMM 
estimator with robust standards errors. Our analysis implies that merging restrictive 
borrower targeted instruments and capital regulations tends to weaken the counter-
cyclical effect of borrower targeted macroprudential policy instruments and restric-
tive capital adequacy regulations. This effect depends on size, and is stronger in large 
banks.

 Introduction

Economic and finance theories offer several explanations for procyclicality in 
banking, and procyclicality of loan-loss provisions (for a well-grounded review 
refer to Borio, Furfine & Lowe, 2001). General idea behind those explanations 
is the phenomenon of excessive risk-taking in economic upturns, followed with 
excessive risk-avoidance during downturns (see e.g. Borio & Zhu, 2012), which 
can be termed as inadequate risk-taking behaviour during business cycle or in-
appropriate responses by banks to changes in risk over time (Borio et al., 2001). 
Considering the background assumptions behind the decision-making process 
of economic agents, there are two theoretical streams, which offer such justi-
fications. The first one covers the market failures theories of classical econom-
ics (see Bank of England, 2009), which state that incentive problems (e.g. moral 
hazard as a side effect of deposit-insurance), information frictions (e.g. adverse 
selection, risk-illusion) as well as co-ordination or “free-rider problems. All 
these failures result in inadequate risk-taking behaviour of banks during the 
economic cycle. 

The other set of explanations embraces cognitive biases (see Kahnemann 
&  Tversky, 1974),  deeply rooted in behavioural finance (Barberis & Thaler, 
2003). Several cognitive biases are of importance to procyclicality in banking, 
e.g. biases due to retrievability of instances, anchoring, excessive optimism 
(Barberis & Thaler, 2003), wishfull-thinking, and conservatism (Baker & Wu-
gler, 2012, p. 287). These biases result in disasters myopia – the tendency to 
underestimate the likelihood of high-loss low-probability events (Slovic, Fis-
chhoff & Lichtenstein, 1977). In banking, disaster myopia is exhibited in keep-
ing too little capital for loan-losses, and thus may bring about increased insol-
vency risk (Herring, 1999). 
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Previous evidence on loan-loss provisions and their sensitivity to the busi-
ness cycle shows that loan-loss provisions tend to be procyclical, because they 
increase in economic downturns and decrease in economic upturns (Laeven 
& Majnoni, 2003; Bikker & Metzemakers, 2005; Skała, 2015; Olszak, Pipień, 
Kowalska & Roszkowska, 2017; Olszak, Kowalska & Roszkowska, 2018, Skała 
& Weil, 2018; Godlewski, Skała & Weill, 2018). This procyclicality is however 
diversified (Bikker & Metzemakers, 2005). Some studies focus on several coun-
tries around world (Laeven & Majnoni, 2003; Bikker & Metzemakers, 2005), 
whereas others consider gretar number of countries (such as European Un-
ion see e.g. Olszak et al., 2017; or over 60 countries around the world, see e.g. 
Olszak et al., 2018), and find empirical evidence of diversity in procyclicality of 
loan-loss provisions (henceforth LLP). These differences may be explained to 
some extent by regulatory, supervisory as well as investor protection and fi-
nancial sector structure and development (see Olszak et al., 2017), as well as 
macroprudential policy (see Olszak et al., 2018). In this paper we ask about an-
other factor in this diversity, that is the role of joint impact of macroprudential 
policy instruments and capital adequacy standards restrictiveness. 

As for macroprudential policy and its effects on procyclicality of banking 
activity, the evidence is increasing, but is still very fragmented (see Claessens, 
Ghosh & Mihet, 2014; Olszak et al., 2018). Some recent cross-country studies 
show that macroprudential instruments are effective in reducing the procycli-
cality of credit growth and leverage (i.e. the sensitivity of credit and leverage 
to the business cycle; see Lim et al., 2011), as well as being effective in taming 
credit growth, leverage and/or asset growth (Claessens et al., 2014; Cerutti, 
Claessens & Laeven, 2015; Alper, Binici, Demiralp, Kara & Ozlu, 2014; Vanden-
bussche, Vogel & Detragiache, 2015). Olszak et al. (2018) show that macropru-
dential policy instruments are effective in reducing procyclicality of LLP. 

The previous literature stresses the empirical significance of bank size for 
risk-taking and thus the resilience of the banking sector. Due to the fact that 
large banks receive implicit or explicit government protection, they invest in 
more risky assets (De Haan & Poghosyan, 2012; Freixas, Loranth & Morrison, 
2007). Large banks could also be more vulnerable to general market move-
ments than smaller ones, meaning that the link between bank size and system-
ic risk may be positive (Anderson & Fraser, 2000; Haq & Heaney, 2012). Thus in 
our study we also look at the joint impact of borrower restrictions and capital 
regulations on procyclicality of LLP in banks which differ in size. 
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Generally in our study we are interested in whether the interaction be-
tween borrower targeted macroprudential policy instruments and restrictive 
micro-prudential capital regulations tends to adjust the countercyclical effect 
of borrower targeted instruments and capital regulations, if we take them into 
account separately. We focus only on one micro-prudential instrument, i.e. cap-
ital standards, due to the fact that this instrument has been found effective in 
taming procyclicality of LLP in the EU. Other instruments, such as e.g. activity 
restrictions, were not reducing procyclicality of LLP (see Olszak et al., 2017). 

We analyze the effects of macroprudential policy instruments and micro-
prudential capital regulations on the procyclicality of loan-loss provisions, us-
ing individual bank information from over 65 countries. To conduct our analy-
sis we apply the 2-step robust GMM estimator (Blundell & Bond, 2008).

The rest of the paper is organized as follows. Section 2 describes the data set 
applied and the methodology used to test our hypotheses. Section 3 includes 
analysis of our empirical results. Section 5 presents conclusions. 

The research methodology and the course of the research process 

We use pooled cross-section and time series data of individual banks’ balance-
sheet items and profit and loss accounts from over 65 EU countries and coun-
try-specific macroeconomic indicators for these countries, over a period from 
2000 to 2011. However, due to data shortages, we include only 65 countries in 
the analysis of the interactions between macroprudential policy, capital regu-
lations and business cycle. The balance-sheet and profit-and-loss account data 
are taken from unconsolidated and consolidated financials available in the 
Bankscope database, whereas the macroeconomic data were accessed from the 
World Bank and the IMF web pages.  We shall run separate regression in con-
solidated data, because consolidation is a proxy for bank size and thus risk-tak-
ing, which potentially maybe increased in banks consolidating financial state-
ments (see Freixas et al., 2007). 

The baseline descriptive statistics and correlations of the bank-level data 
applied in our study are included in tables A1 and A2 in the Appendix. As can 
be seen from the tables median LLP is diversified across countries. The same is 
found for the business cycle, proxied with real GPD growth (GDPG). Correlation 
matrices in panel B in table A2 suggest that LLP is procyclical, because it is neg-
atively associated with GDPG in both unconsolidated and consolidated data. 
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As we are interested in the impact of macroprudential policy on the link be-
tween loan-loss provisions and the business cycle, we include indices designed 
by the IMF and presented in Claessens et al. (2014) and included in the paper 
by Cerutti et al. (2015). Our study focuses on the period of 2000–2011, because 
we do not want our results to be affected by post-crisis regulatory changes, 
whose effective implementation started around 2012. Therefore in construct-
ing aggregated macroprudential policy instruments, we only look at those in-
struments which were applied across countries in the period of 2000–2011. Ob-
viously instruments which affect the capacity of borrowers to take a loan (i.e. 
loan-to-value caps and debt-to-income ratio) were very frequent tools applied 
by regulators in the period behind the crisis (see Cerutti et al., 2015). BOR-
ROWER values range between 0 and 2, with higher values  suggesting grat-
er application of macroprudential policy instruments which restrict access to 
credit of borrowers, in particular real-estate lending. This index covers two 
instruments: loan-to-value cap ratios (LTV_CAP) and debt-to-income ratios 
(DTI). The values of this index per each country applied in our study are pre-
sented in table A1 in the Appendix. To conduct our analysis we need one meas-
ure of borrower per each country, thus using the dataset presented in Cerutti 
et al. (2015), we compute average measure of this index for the period of 2000– 
–2011. We also test the impact of one individual micro-prudential policy instru-
ment i.e. capital regulations restrictiveness index (denoted as CAPREG). This 
index has been constructed by Barth, Caprio and Levine (2013) and its values 
applied in our study are included in table A1 in the Appendix.

The variables chosen as possibly explanatory of LLP are variables tradition-
ally used for testing the earnings-management and capital-management hy-
potheses (Liu & Ryan, 2006; Fonseca & Gonzalez, 2008) modified by the in-
clusion of business-cycle and other dummy variables (as in Laeven & Majnoni, 
2003; Bikker & Metzemakers, 2005). We also include the first and second lag 
of the dependent variable in order to capture adjustment costs that constrain 
the complete adjustment of LLP to an equilibrium level (see Laeven & Majno-
ni, 2003; Bikker & Metzemakers, 2005; and Fonseca & González, 2008; Olszak 
et al., 2018). The basic model reads as:

                                                                                                             	 (1)
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The dependent variable is the loan loss provision (LLP) of a bank divided by 
this bank’s average total assets (TA). The subindices i, j, t refer to the bank, the 
country and the year – respectively. The explanatory variables have been sub-
divided into:
	 (1)	 bank-specific variables, namely:
	 ■	 earnings before LLP and taxes (PROFITBPT), 
	 ■	 loans-growth rate (∆L), 
	 ■	 capital ratio measured as the share of capital in total assets (CAPR);  
	 (2)	 macroeconomic variables like:
	 ■	 real growth of Gross Domestic Product per capita (GDPG),
	 ■	 unemployment rate (Unempl);
	 (3)	 other elements, ie.:
	 ■	 ϑi,t are unobservable bank-specific effects that are not constant over 

time but vary across banks;
	 ■	 ɛt is a white-noise error term.

Our dependent variable is the total net loan-loss provision, covering net-
specific provisions and general provisions (as reported in the Bureau Van Dijk 
Bankscope database). We control for individual bank conditions by includ-
ing bank-specific variables. All bank-specific variables (LLP, PROFITBPT and 
CAPR) are normalized by the bank total assets (average assets in the case of 
LLP and PROFITBPT) to mitigate potential estimation problems with hetero-
scedasticity. Equation (1) involves bank-specific variables that may be endog-
enous. Therefore, we apply an approach that involves instrumental variables, 
i.e the generalised method of moments (GMM) developed by Blundell and Bond 
(1998) with robust standard errors and Windmeijer’s (2005) correction. As the 
consistency of the GMM estimator depends on the validity of the instruments, 
we consider two specification tests. The first is Hansen’s J statistic for overi-
dentifying restrictions, which tests the overall validity of the instruments tests 
(see Roodman, 2009). The second is the test verifying the hypothesis of ab-
sence of second-order serial correlation in the first difference residuals (m2).  
Such an approach gives us estimates of standard errors robust with respect to 
heteroscedasticity and autocorrelation in the dataset.

The relation between LLP and current-period earnings realizations (PROF-
ITBTP) is applied to track the discretionary income smoothing by banks (Liu 
& Ryan, 2006; Fonseca & González, 2008; Bouvatier & Lepetit, 2008; Bushman 
& Williams, 2012; Ozili & Outa, 2018; Ozili & Thankom, 2018). The higher the 
positive coefficient on PROFIT the more discretionary income smoothing there 
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build up during economic booms. Other studies document a negative coefficient on 

∆Loans (Laeven & Majnoni, 2003) which implies the rejection of the hypothesis of 

prudent loan-loss provisioning behavior. Capital ratio (CAPR) is used to control for the 

possibility that banks may engage in capital management through loan-loss provisions. As 

previous evidence documents, the relationship between CAPR and LPP may be both 

negative (Bikker & Metzemakers, 2005) and positive (Bouvatier & Lepetit, 2008).  

The relation between LLP and GDPG is our measure of procyclicality of LLP, and as 

such is the most interesting in our study. Following previous empirical research we  expect 

that GDP is negatively related to LLP (Laeven & Majnoni, 2003; Bikker & Metzemakers, 

2005; Bouvatier & Lepetit, 2008; Fonseca & González, 2008, Olszak et al., 2017, 2018). 

The stronger the negative coefficient of GDP, the more procyclicality there is. Positive 

relationship between LLP and GDP would suggest countercyclical provisions. We ask if 

both borrower targeted instruments and capital regulations reduce procyclicality of LLP or 

even if they render them countercyclical. We aim to find out what is their joint effect on 

procyclicality of LLP.  

We include Unempl as additional an exogenous macroeconomic control variable and 

expect the respective regression coefficient to be positive, suggesting that LLP increase as 

more employees get made redundant (i.e. which happens in economic downswings) (see 

Bikker & Metzemakers, 2005; Olszak et al., 2017; 2018). Such a relationship is consistent 

with the procyclicality of LLP.  

To analyze the differences in sensitivity of LLP to GDPG across countries and the role 

of macroprudential policy instruments as well as capital regulations restrictiveness in this 

sensitivity, we estimate a regression, incorporating an interaction term between 

macroprudential policy assessed at a country level (and capital regulations) and the GDPG 

variable. This regression reads as follows 
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is. The association between LLP and ∆L is included to test the application of LLP 
to cover expected loss on loans (Laeven & Majnoni, 2003; Bikker & Metzemak-
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hypothesis of prudent loan-loss provisioning behavior. Capital ratio (CAPR) is 
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2005) and positive (Bouvatier & Lepetit, 2008). 

The relation between LLP and GDPG is our measure of procyclicality of LLP, 
and as such is the most interesting in our study. Following previous empiri-
cal research we expect that GDP is negatively related to LLP (Laeven & Ma-
jnoni, 2003; Bikker & Metzemakers, 2005; Bouvatier & Lepetit, 2008; Fonseca 
&  González, 2008, Olszak et al., 2017, 2018). The stronger the negative coef-
ficient of GDP, the more procyclicality there is. Positive relationship between 
LLP and GDP would suggest countercyclical provisions. We ask if both borrow-
er targeted instruments and capital regulations reduce procyclicality of LLP or 
even if they render them countercyclical. We aim to find out what is their joint 
effect on procyclicality of LLP. 

We include Unempl as additional an exogenous macroeconomic control var-
iable and expect the respective regression coefficient to be positive, suggest-
ing that LLP increase as more employees get made redundant (i.e. which hap-
pens in economic downswings) (see Bikker & Metzemakers, 2005; Olszak et 
al., 2017; 2018). Such a relationship is consistent with the procyclicality of LLP. 

To analyze the differences in sensitivity of LLP to GDPG across countries 
and the role of macroprudential policy instruments as well as capital regula-
tions restrictiveness in this sensitivity, we estimate a regression, incorporat-
ing an interaction term between macroprudential policy assessed at a country 
level (and capital regulations) and the GDPG variable. This regression reads as 
follows:

	
(2)
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Following previous research, we expect that regression coefficient on prod-
uct term between GDPG and BORROWER, will be positive, thus implying coun-
tercyclical impact of macroprudential policy on the sensitivity of LLP to GDPG 
(see Olszak et al., 2018). Olszak et al. (2017) show that CAPREG reduces procycli-
cality of LLP in the EU. So potentially, we also envisage that the regression coef-
ficient on interaction term between GDPG and CAPREG will be positive, showing 
that this micro-prudential policy instrument may be effective in taming procy-
clicality of LLP. As for the joint effect of BORROWER and CAPREG on sensitivity 
of LLP there is no previous evidence. Generally, positive coefficient on the triple 
interaction of BORROWER, CAPREG and GDPG would imply that in countries 
with stronger borrower targeted macroprudential instruments as well as with 
more restrictive capital regulation, the effectiveness of both policy measures in 
reducing procyclicality of LLP is increased. In contrast, a negative link between 
LLP and the triple interaction term, potentially suggests decreased effective-
ness of BORROWER and of CAPREG in taming procyclicality of LLP.

Estimation results

In table 1, we first present the effect of GDPG on LLP without inclusion of bor-
rower targeted index and capital regulations restrictiveness index. Looking at 
baseline specifications (see columns 1 and 3) we find that LLP is procyclical 
because the regression coefficient on GDPG is negative and statistically signifi-
cant at 1%. In particular, looking at columns 1 and 3, we find that regression co-
efficients range between _-0.06 and _0.071. Other estimations (i.e. in columns 
2 and 4) give coefficients ranging between _-0.111  and _- 0.114. This procycli-
cality view is further supported with the regression coefficients of unempl, be-
cause the link between LLP and unemployment rate is positive and statistically 
significant in three regressions (i.e. 1, 3 and 4) out of four in Table 1. Such re-
sults are consistent with previous empirical evidence (see Laeven & Majnoni, 
2003; Bikker & Metzemakers, 2005; Bouvatier & Lepetit, 2008; Olszak et al., 
2017; 2018).

The coefficients on bank-specific variables are largely as expected when 
significant. Specifically, in all specifications the coefficient on PROFITBPT 
is positive and statistically significant at 1%. This supports the view that in 
a cross- country context banks tend to engage in discretionary income smooth-
ing (Bushman & Williams, 2012). The negative coefficients on loans growth im-
ply that banks do not apply a prudent approach to management of expected 
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loan-losses (see column 1). Generally, changes in total loans outstanding or in 
loan growth rate are related to changes in expected loan-losses. Banks which 
provision more when loan growth is stronger should be less prone to macro-
economic conditions (Laeven & Majnoni, 2003; Bikker & Metzemakers, 2005; 
Fonseca & González, 2008). In our sample we find support for the view that 
banks set aside provisions to cover expected losses only for consolidated data 
(see column 4).  The coefficient of capital ratio in both negative and positive 
(and statistically significant only in unconsolidated data) thus showing that the 
link between capital ratio and LLP may be ambiguous (see columns 1 and 2 
in table 1). The positive and statistically significant coefficient of the previous 
year’s capital ratio (CAPR) (see regression 1 in table 1),  implies that banks in 
our sample could have applied capital management with (consistent with ex-
planation and findings of Liu & Ryan, 2006; Bouvatier & Lepetit, 2008). Some 
authors, however, argue that if capital variation is more related to retained 
earnings than to loan loss reserves, than the capital management hypothesis is 
verified if the link between LLP and CAPR is negative (Bikker & Metzemakers, 
2005). In our study we do find support for this view only in the regression in-
cluding macroprudential policy index and capital regulation index. 

In regressions 2 and 4, in which we include BORROWER and CAPREG, the 
coefficient on GDPG informs about the sensitivity of LLP to business cycle in 
countries which do not apply both macroprudential policy and in which capital 
regulations are not restrictive.  Consistent with previous evidence (see Olszak 
et al., 2018), we find the BORROWER reduces procyclicality of LLP, because the 
coefficient on interaction term between BORROWER and GDPG is positive and 
significant at 1% in both consolidated and unconsolidated data. Increased re-
strictiveness of micro-prudential capital adequacy regulations also reduces 
the procyclicality of LLP, and this reduction is statistically significant, but only 
in unconsolidated data. Comparing the effects of BORROWER and CAPREG we 
find that macroprudential policy instruments tend to decrease procyclicali-
ty of LLP to a greater extent. In the case of BORROWER in the unconsolidated 
data we find that the negative coefficient on GDPG of -0.11 is reduced to -0.008  
(=-0.114+0.106) (see column 2 in table 1). As for the effect of restrictive capital 
regulations we find that procyclicality of LLP is declined only slightly by 0.008 
and overall equals -0.106 (=-0.114+0.008) (see column 2 in table 1).

Looking now at the joint effect of both BORROWER and CAPREG on the cy-
clicality of LLP, we find that the regression coefficient on triple interaction 
term of  CAPREG * BORROWER * GDPG is negative (ranging between -0.013 
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and -0.012, in columns 2 and 4, respectively) and statistically significant. Such 
a result implies that merging restrictive borrower targeted instruments and 
capital regulations tends to weaken the countercyclical effect of BORROWER 
and CAPREG, applied separately. In particular, looking first at unconsolidated 
data, the overall reduction in procyclicality due to BORROWER equal to -0.008 
(see previous paragraph) is weakened by -0.013 up to -0.021 (=-0.008-0.013). 
Such a result implies that more restrictive capital standards reduce countercy-
clical effects of borrower-targeted macroprudential policy. As for the CAPREG, 
the slight reduction in procyclicality of LLP due to CAPREG (see regression co-
efficient on double interaction term between CAPREG* GDPG), is wiped out in 
countries which also apply borrower-targeted macroprudential policy instru-
ments. Comparing coefficients on double interaction of CAPREG*GDPG and on 
triple interaction of CAPREG*BORROWER*GDPG, which equal, respectively, 
0.008 and -0.013, we find that procyclicality of LLP is slightly increased (i.e. the  
link between LLP and GDPG is more negative) by -0.005 (=0.008-0.013). The 
implications for the consolidated data, are the same as for unconsolidated data. 

Table 1. Baseline results for the full sample in uncosolidated and consolidated data

 
Unconsolidated Consolidated

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

LLP(-1) 0.640***
(11.53)   

0.534***
(8.05)

0.432***
(5.72)

0.354***
(4.32)

LLP(-2) 0.136***
(3.17)   

0.134**
(2.51)

0.141*
(1.94)

0.176**
(2.18)

PROFITBPT 0.069** 
(2.48)   

0.133***
(2.83)

0.145***
(3.38)

0.168***
(3.81)

∆L -0.008***
(-7.69)   

-0.002
(-1.57)

0.001
(1.47)

0.001*
(1.96)

CAPR 0.012** 
(2.25)   

-0.020***
(-3.88)

0.001
(0.17)

0.003
(0.45)

size 0.043***
(9.23)   

-0.077***
(-3.42)

-0.011
(-0.28)

-0.028
(-0.51)

GDPG -0.060***
(-16.11)   

-0.114***
(-6.01)

-0.071***
(-10.71)

-0.111***
(-4.68)

unempl 0.017***
(4.17)   

-0.001
(-0.17)

0.008**
(2.32)

0.009**
(2.1)

BORROWER -0.311*
(-1.91)

-0.291***
(-2.76)
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Unconsolidated Consolidated

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

BORROWER* GDPG 0.106***
(4.95)

0.094***
(3.95)

CAPREG -0.048***
(-4.18)

-0.014
(-0.85)

CAPREG * GDPG 0.008***
(2.96)

0.005
(1.23)

BORROWER* CAPREG 0.048**
(2.25)

0.037*
(1.86)

CAPREG * BORROWER * GDPG -0.013***
(-3.80)

-0.012***
(-2.66)

Constant
 

-0.657***
(-8.43)   

1.755***
(3.85)

0.204
(0.61)

0.365
(0.81)

p-Hansen 0.00 0.000 0.99 1.00

m2 -1.64 -1.089 -1.64 -1.36

p-val 0.10 0.276 0.10 0.17

# Obs 7427 12522 7427 6033

N o t e s  t o  t a b l e  1 .  This table presents the coefficient estimates of LLP on bank – specific deter-
minants, macroeconomic variables and macroprudential policy instruments. separately for uncon-
solidated and consolidated data. The bank-specific determinants include: PROFITBPT – profit before 
provisions and taxes over average assets;  ∆L – loans growth; CAPR – equity capital divided by total 
assets; size – logarithm of total assets; Macroeconomic variables include: GDPG – real GDP growth 
per capita;  Unempl – annual unemployment rate; BORROWER - borrower restrictions; CAPREG – in-
dex measuring restrictiveness of capital regulations; Reported regressions are estimated with the 
dynamic two-step system-GMM estimator as proposed by Blundell-Bond (1998) with Windmeijer’s 
(2005) finite-sample correction for the period of 2000–2011 for panel data with lagged dependent 
variable (up to two lags of dependent variable are included. T-statistics are given in parentheses.  
***, ** or * next to coefficients indicate that coefficients are significantly different from zero at the 1%, 
5%, or 10% levels, respectively. # – denotes the number of.

S o u r c e : authors’ calculations.

Considering the fact that procyclicality of LLP depends on bank size, we in-
clude additional tests of our results presented in table 1. In particular, in Ta-
ble 2, we run regressions modelled with equation (Eq. 2) in three subsamples 
of banks, which differ in size. In this table we present effects of double interac-
tions (i.e. BORROWER*GDPD and CAPREG*GDPG) as well as triple interactions 
between BORROWER, CAPREG and GDP per capita in in large banks (specifica-
tions 1 and 4), medium banks (specifications 2 and 5) and small banks (speci-

Table 1. Baseline results for the full sample…
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fications 3 and 6). Estimated positive and significant  coefficients of double in-
teractions on BORROWER*GDPG and stronger in the subsample of large banks 
(the coefficient +0.148 and 0.15 in unconsolidated and consolidated data, re-
spectively) suggest that large banks benefit the most from increased resilience 
resulting from macroprudential approach. Such a result  is consistent with pre-
vious evidence (see Olszak et al., 2018). From regression 1 (large banks), for 
instance, we infer that the impact of GDPG on loan-loss provision in countries 
applying more borrower targeted instruments is -0.01 (-0.158+0.148). In the 
medium banks’ regression, the overall effect of GDPG on loan-loss provisions in 
countries applying macroprudential instruments reducing demand for lending 
and increasing banking sector resilience (e.g. by improving the quality of loans 
through lower PD and LGD ratios) (i.e. in which BORROWER is higher), is rela-
tively less attenuated than in the large banks and equals -0.007 (-0.056+0.049). 

Table 2. The effect of restrictiveness of capital regulations and borrower targeted 
macroprudential policy instruments on the procyclicality of loan loss provisions  

– the role of bank size

 

Unconsolidated Consolidated

large medium small large medium small

(1) (2) (3) (4) (5) (6)

LLP(-1) 0.467***
(4.65)

0.391***
(7.31)

0.419***
(3.90)   

0.403***
(9.11)

0.215**
(2.17)

0.468***
(5.48)

LLP(-2) 0.186***
(3.36)

0.069**
(2.24)

0.250***
(3.41)   

0.038
(1.11)

0.414***
(3.19)

0.067
(0.91)

PROFITBPT 0.098**
(2.32)

0.164***
(4.46)

0.146*  
(1.82)   

0.156***
(3.32)

0.271***
(4.84)

0.055**
(2.11)

∆L -0.002**
(-2.07)

-0.003*
(-1.78)

-0.000   
(-0.07)   

0.001
(1.07)

0.002*
(1.81)

0.001
(1.51)

CAPR 0.006
(0.67)

-0.021***
(-3.30)

-0.020*  
(-1.85)   

0.014
(1.16)

-0.016
(-1.27)

0.005
(0.77)

size -0.042*
(-1.72)

-0.072***
(-3.74)

-0.190***
(-3.15)   

-0.109*
(-1.73)

0.066
(0.84)

-0.058
(-0.68)

GDPG -0.158***
(-5.69)

-0.056*
(-1.93)

-0.181***
(-2.63)   

-0.177***
(-4.34)

-0.072***
(-2.64)

-0.061
(-1.46)

unempl 0.002
(0.35)

-0.002
(-0.33)

0.010   
(0.64)   

0.000
(0.00)

0.016*
(1.79)

-0.001
(-0.11)

BORROWER -0.348***
(-2.68)

-0.115
(-0.60)

-1.597***
(-2.58)   

-0.422***
(-3.02)

-0.058
(-0.44)

-0.074
(-0.25)
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Unconsolidated Consolidated

large medium small large medium small

(1) (2) (3) (4) (5) (6)

BORROWER* 
GDPG

0.148***
(6.01)

0.049*
(1.69)

0.241** 
(2.19)   

0.15***
(4.09)

0.045*
(1.69)

0.044
(0.83)

CAPREG -0.034**
(-2.05)

-0.029
(-1.45)

-0.137***
(-2.95)   

-0.025
(-1.11)

0.019
(0.82)

-0.022
(-0.64)

CAPREG * 
GDPG

0.013***
(2.96)

-0.001
(-0.14)

0.011   
(1.12)   

0.012*
(1.94)

-0.002
(-0.44)

0.003
(0.44)

BORROWER* 
CAPREG 

0.034*
(1.84)

0.027
(0.92)

0.288***
(2.67)   

0.038
(1.64)

-0.013
(-0.53)

0.045
(0.95)

CAPREG * 
BORROWER * 

GDPG

-0.017***
(-4.17)

-0.006
(-1.09)

-0.035   
(-1.59)   

-0.017***
(-2.94)

-0.002
(-0.49)

-0.015
(-1.44)

Constant
 

1.057**
(2.09)

1.592***
(4.21)

3.781***
(3.51)   

1.174**
(2)

-0.57
(-0.9)

0.734
(1.16)

p-Hansen 1.000 0.902 1.000   1.00 1.00 1.00

m2 -1.799 -0.593 -1.319   -1.40 -2.63 0.77

p-val 0.072 0.553 0.187   0.16 0.01 0.44

Obs 4869 5714 1939 2411 2213 1409

N o t e s  t o  t a b l e  2 .  Variables description as in the table 1. Large is a dummy variable equal to 1 if 
a bank belongs to the 30% corresponding to the largest banks; medium is a dummy variable equal to 
1 if a bank belongs to the next 40% of banks; small is a dummy variable equal to 1 if a bank belongs 
to the last 30% of banks with the smallest assets.  All regressions include country and year dummies 
and interactions between country and year dummies. 

S o u r c e : authors’ calculations.

As for the small banks sample we do not find a consistent effect of BOR-
ROWER on the link between GDPG and LLP, because the impact is significant in 
unconsolidated data, and not significant in consolidated data. As for restrictive 
capital regulations, our results support the view that it is only large banks that 
exhibit reduced procyclicality due to the application of more restrictive capital 
adequacy regulations. The regression coefficient on the interaction term be-
tween CAPREG and GDPG is positive and statistically significant (at 1%) only in 
the sample of large bank and equals 0.017 in both unconsolidated and consoli-
dated data. Thus we  find support for the view that restrictive capital regula-
tions were effective in diminishing procyclicality of LLP mostly in large banks. 

Table 2. The effect of restrictiveness…
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Looking now at the joint effect of both BORROWER and CAPREG on the cycli-
cality of LLP in banks differing in size, we obtain result similar to the one ob-
tained for the full sample, and statistically significant only in the large banks 
subsample. The regression coefficient on triple interaction term of  CAPREG * 
BORROWER * GDPG is negative (equals about –0.017, in columns 1 and 4). Such 
a result implies that merging restrictive borrower targeted instruments and 
capital regulations tends to weaken the countercyclical effect of BORROWER 
and CAPREG, applied separately. 

 Conclusions

We analyze the effects of macroprudential policy instruments and micro-pru-
dential capital regulations on the  procyclicality of loan-loss provisions, using 
individual bank information from over 65 countries. 

In this study we test whether the interaction between borrower targeted 
macroprudential policy instruments and restrictive micro-prudential capital 
regulations tends to adjust the countercyclical effect of borrower targeted in-
struments and capital regulations. To this end we apply the two-step GMM es-
timator with robust standards errors. 

Our analysis implies that merging restrictive borrower targeted instru-
ments and capital regulations tends to weaken the countercyclical effect of bor-
rower targeted macroprudential policy instruments and restrictive capital ad-
equacy regulations. This effect depends on size, and is stronger in large banks.

Our results are of importance for regulatory policy decision-makers. First, 
we show that borrower targeted macroprudential policy instruments are more 
effective in reducing procylicality of loan-loss provisions than micro-pruden-
tial capital adequacy standards.  Thus regulatory policy aimed at taming pro-
cyclicality of the financial sector should essentially be more concentrated on 
implementation of macroprudential policy instruments. Second, more restric-
tive capital standards tend to weaken countercyclical effects of macropruden-
tial policy, however this reduction is relatively mild. Therefore, our results im-
ply that the loss of efficacy of macroprudential policy due to restrictive capital 
standards is not very high. Consequently, our results are in favour of the use 
of more restrictive capital adequacy regulations, as an additional instrument, 
along with borrower targeted macroprudential tools.
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Table A2. Descriptive statistics and correlations in the full sample (Panel B)  
in unconsolidated and consolidated data

 

LLP PROFITBPT ∆L CAPR Size GDPG Unempl

Descriptive statistics

Unconsolidated

mean 0.496 1.585 3.353 11.115 12.265 1.542 6.593

median 0.214 1.457 1.233 9.750 11.908 1.681 5.900

sd 1.247 3.545 13.232 5.685 1.872 2.819 2.473

min -18.902 -254.546 -49.857 0.005 3.745 -17.952 0.700

max 49.670 315.416 199.473 50.000 21.855 30.344 27.200

# obs 82356 93731 91789 93121 94388 109968 109968

Consolidated

mean 0.730 2.029 13.822 9.297 6.802 2.481 7.363

median 0.377 1.555 6.479 7.814 6.803 2.180 6.750

sd 1.298 2.368 35.711 5.911 0.920 3.689 3.648

min -9.634 -9.068 -53.133 0.078 3.892 -16.589 0.700

max 19.654 40.153 884.389 49.468 9.486 30.344 27.200

# obs 9454 9668 8951 9968 10080 11892 11892

Correlations

Unconsolidated

LLP 1

PROFITBPT 0.177*** 1

∆L -0.045*** -0.030*** 1

CAPR 0.087*** 0.157*** 0.113*** 1

Size 0.008*** -0.020*** 0.052*** -0.324*** 1

GDPG -0.081*** 0.018*** 0.000 0.041*** -0.007*** 1

Unempl 0.126*** -0.002 -0.013*** 0.000 0.121*** -0.087*** 1

Consolidated

LLP 1            

PROFITBPT 0.339*** 1

∆L -0.004 0.172*** 1



[53]

 

LLP PROFITBPT ∆L CAPR Size GDPG Unempl

Descriptive statistics

Unconsolidated

CAPR 0.170*** 0.421*** 0.096*** 1

Size -0.150*** -0.253*** -0.134*** -0.528*** 1

GDPG -0.133*** 0.142*** 0.253*** 0.108*** -0.133*** 1

Unempl 0.140*** 0.135*** 0.034*** 0.175*** -0.217*** -0.040*** 1

T h i s  t a b l e  p r e s e n t s  t h e  s u m m a r y  d e s c r i p t i v e  s t a t i s t i c s  o f  v a r i a b l e s 
i n c l u d e d  i n  t h e  s t u d y : LLP – loan loss provisions over average total assets; PROFITBPT – 
profit before provisions and taxes over average assets;  ∆L – loans growth; CAPR – equity capital 
divided by total assets; size – logarithm of total assets; GDPG – real GDP growth per capita;  Un-
empl – annual unemployment rate; obs – denotes observations;  # – denotes the number of. 

S o u r c e : authors’ calculations.

Table A2. Descriptive statistics…


