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Abstract

The current debate on the possible procyclicality of the new Basel Accord pays little attention
to the procyclicality created by unsound loan loss provisioning. This article investigates how bank
provisioning behaviour is related to the business cycle, using 8000 bank-year observations from 29
OECD countries over the past decade. Provisioning turns out to be substantially higher when GDP
growth is lower, reflecting increased riskiness of the credit portfolio when the business cycle turns
downwards, which also increases the risk of a credit crunch. This effect is mitigated somewhat as
provisions rise in times when earnings are higher, suggesting income smoothing, and loan growth is
higher, indicating increased riskiness.
© 2004 Published by Elsevier B.V.

JEL classification:E32; G21; G28

Keywords: Loan loss provisioning; Credit crunch; Business cycle

1. Introduction

One of the main objectives underlying the new Basel Accord is to substantially increase
the risk sensitivity of the minimum capital requirements for barB€BS, 2003. This
has raised a lively debate in both policy circles and the economic literature about the
potential procyclical effect such risk sensitive requirements might have on the economy

* Corresponding author. Tel.: +31 20 524 2352; fax: +31 20 524 3669.
E-mail addressj.a.bikker@dnb.nl (J.A. Bikker).
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(e.g.Segaviano and Lowe, 2002; Borio et al., 2001; [&dss0n et al., 2001; Turner, 2000
During a cyclical downturn, the quality of banks’ assets is likely to deteriorate, which would
increase risk exposure and, hence, capital requirements, exactly at a time when new capital
becomes more expensive or, for weaker institutions, simply unobtainiakson, 1999

As a consequence, banks might be forced to cut back their lending. Particularly in countries
where corporate lending is provided mainly by banks, this would further weaken cyclical
conditions into a so-called credit crunch, which would in turn exacerbate the downturn.
New proposals by the Basel Committee have substantially reduced the possible procyclical
effects of the new accord and thereby reduced the risks of financial instabiétythe new

capital requirements continue to be more risk-sensitive than before, as, by the way, they
should in order to promote the financial soundness of banks. Hence, the issue of possible
procyclicality continues to exist.

In the current debate on procyclicality, not much attention is being paid to the already ex-
isting potential procyclicality created by unsound provisioning. There is general agreement
that unexpected losses by banks should be covered by bank capital, whereas expected losses
should be covered by loan loss provisions or by future margin income. In reality, however,
the distinction may be blurred. Whereas specific provisions are linked to impaired loans,
general provisions are often based on a broad assessment of possible future losses on the
entire portfolio. According to the Basel definition of capital, part of the general provisions
counts as capital. Besides, when loan loss reserves and future margin income are inadequate
to cover expected losses due, for instance, to a deterioration of the business cycle, these
losses also eat into the capital reserve.

Given this close relation between provisions and capital, one could argue that a sound
provisioning policy should be part of any regulations on capital requirem€atg{lo and
Majnoni, 2002; Banque de France, 2Q00Ihe Second Pillar of the proposed accord — the
Supervisory Review — may also provide scope for such a poliggner, 2000. In any case,
it is useful to investigate the present relationships between provisions on the one hand, and
the business cycle and capital on the other.

This article is precisely such an investigation into the provisioning behaviour of banks and
their dependency on the business cycle. It seeks to shed light on the question whether such
behaviour is procyclical too, as alleged. We distinguish the following two causal channels
from the business cycle to provisioning. First, credit risk is most probably linked to the phase
of the cycle. The ‘classical view’ assumes that risk increases in a downturn and vice versa. It
is this behaviour which would cause procyclicality, as in a downturn provisioning swallows
a larger part of profits just when more resources are needed for capital. An alternative
view is that ofBorio et al. (2001ndLowe (2002) who state that credit risks are built up

1 The Basel Committee has recognized the possible procyclical effects of the Accord and has taken far-reaching
steps, elaborated in the recent proposals of the new Accord. First, the new capital requirements are less risk sensitive
which reduce the procyclical impact by one thi8kgaviano and Lowe, 20pSecond, banks are allowed to treat
some types of loans to small- and medium-sized enterprises as retail loans, which have lower capital requirements
and are less risk sensitive because the dispersion of small loans over many counterparties in the retail portfolio
reduces the risk for the bank. Third, more types of collateral are recognized for capital reduction, what is typically
used by banks when the business cycle deteriorates. Fourth, banks need to stsiresdgttestintpat their capital
is adequate to cope with a recession (that is, six months without economic growth) without a reduction of lending.
Finally, banks are free to estimate through-the-cycle ratings instead of point-in-time ratings.
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during a boom, particularly when loan growth is relatively high. Second, provisioning may
also depend on earnings, as assumed in the so-called income-smoothing hypothesis. An
alternative explanation of smooth income is that prudent banks may behave far-sightedly
and provide for lean years during fat years. Sound provisioning when lending grows and
flattening of earnings reduce the procyclical behaviour of provisioning.

A number of recent studies in the economic literature investigate provisioning behaviour
and procyclicality. They tend to focus on certain aspects of provisioning or analyse one
individual country only, e.gGreenawalt and Sinkey (1988, 199&ypa et al. (2001), de
Lis et al. (2001) andPain (2003) We have opted for a wider approach, developing a more
comprehensive provisioning model and employing a large set of 8000 bank-year obser-
vations from the past decade and from all 29 OECD countries. This approach allowed us
to compare bank provisioning behaviour across countries, and may reveal typical world-
wide conduct regarding loan loss provisioning as well as idiosyncratic country-specific
deviations.

During our analysis we came across two studiés/allo and Majnoni (200ndLaeven
and Majnoni (2003)further abbreviated to C&M and L&M), which in some respects are
similar to this article. This article aims at elaborating on these studies by:

e Criticizing some aspects of the C&M model.

e Including additional variables in the applied regression model of provisioning, such as
GDP growth (to investigate cyclical behaviour; left outin C&M), equity ratio (to test the
capital management hypotheses; left out in C&M and L&M) and country dummies (left
outin L&M).

e Using all available data instead of a selected subset, analysing a somewhat more recent
period and improving on the estimation procedures.

e Analysing also the levels of loan loss reserves besides the annual additions to the loan loss
provisions (levels are more important for the financial soundness of the bank and differ
from the annual additions, which are supposed to be primarily determined by discrete —
cycle-dependent — decisions).

In any case our analysis forms a robustness test on the two mentioned studies, as it de-
viates from them by using different (i) explanatory variables (and different definitions
of common explanatory variables), (ii) estimation techniques to avoid autocorrelation,
(iii) data, and (iv) countries and regions. With respect to the sign of the loan growth ef-
fect, our estimation results appear to deviate significantly from those of C&M and L&M.
We find a positive effect in line with the view dorio et al. (2001)and Lowe (2002)
whereas C&M and L&M discovered a negative coefficient. We execute a set of sensi-
tivity analyses to reveal which differences are responsible for this essential change in
outcome.

The outline of this article is as follows. Secti@meviews the theory and practice of bank
provisioning behaviour and its relation to procyclicality. SecB@pecifies our hypotheses
and presents a regression model for provisioning. Seeti@ports the empirical results
of this loan loss provisions model, while the next section provides outcomes of a loan loss
reserves model. The final section summarises and draws conclusions.
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2. Provisioning in theory and practice

An important aspect of provisioning is its timing with respect to the business cycle and
the related issue of procyclicality. The common view is that an economic upswing and
rising incomes indicate improving conditions for firms and reduce the likelihood of loan
defaults, whereas a recession will have the opposite effect. Banks are expected to reflect this
feature in their decisions by lowering provisions during an economic boom and increasing
them during a downturn. This cyclical bank behaviour is reported by e.g. C&M, L&M and
Bikker and Hu (2002% According to this common view, the banks’ provisioning behaviour
may be procyclical, meaning that it may reinforce the current development of the business
cycle. However, an alternative, countercyclical view states that credit risk is build up in
a boom and materialises in a downtuBo(io et al., 2001; Lowe, 2002The favourable
conditions of an economic expansion could lead to an excessive increase in credit lending
and a less critical assessment of creditworthifélise countercyclical view associates this
with higher risks and the build-up of financial imbalances that increase the likelihood of
economic contraction. According to this view, provisions should be positively correlated
with the lending cycle, for banks should recognise the underlying risk and build up loan
loss reserves in good times to be drawn on in bad times.

This countercyclical behaviour assumes (far) forward-looking risk assessment by banks.
However, in practice, business cycle developments are hard to foresee, given their erratic
duration and amplitude. In addition, accounting rules and tax constraints also contribute
to increases in general provisions during downturns, as they tend to allow only provisions
based on past events, not on expectatidmi6 and Lowe, 2001l Nevertheless, Spain
introduced a new provisioning regulation in mid 2000, called statistical provisioning, based
on risk assessment with a longer time horizo@(is et al., 2001L* The French supervisor is
firmly advocating a comparable approach, called dynamic provisioBiagque de France,
2001). Other countries, such as the Netherlands, also allow certain forward looking elements
in provisioning®

Provisioning leaves room for subjective judgements as to what extent losses are inherent
in the loan portfolio on the balance sheet date. This holds in particular for general provi-
sions meant to cover possible or expected losses, which neither have become manifest nor
are related to individually identified loafisTherefore, bank management may have some
discretion in setting the appropriate provisioning levels, so that loan loss reserves can be
influenced by several other considerations. The literature cites three main reasons for the
use of provisioning, other than purely providing a realistic valuation of outstanding loans.

2 Bikker and Hu (2002)sed aggregated country level data instead of bank data.

3 Keeton (1999)pointed out that there is empirical support for this statement, insofar as the increase in loan
growth is driven by an expansion of loan supply. As loan growth is often demand driven — which is not harmful —
the link between loan growth and loan losses is no ‘law of nature’.

4 A similar provisioning approach is compulsive for Portuguese banks.

5 More transparency on provisioning, as recently introduced in the Netherlands, may also enhance market
discipline in terms of proper provisioning and may thus counter procyclicality. See also the Pillar 11l proposals
under Basel IIBCBS, 2003.

6 As opposed to specific provisions which reflect known and identified loan impairment.
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First, the discretionary use of provisioning is frequently associated with the practice
of earnings management. Allegedly, banks may reserve more in good years, for instance,
because as a precaution — provisions are increased in fat years for use in lean ones — or, as
is suggested in the literature, for credibility (not to say window dressing), i.e. presenting
a fairly constant profit over the yeafsReporting a less variable income flow could be
seen as signalling good performance from the viewpoint of stock price stability, external
rating performance and lowering of funding costs, and management revanesngwalt
and Sinkey, 1988; Fudenberg and Tirole, 19®aich countercyclical provisioning policies
would reduce procyclical provisioning behaviour by banks.

Second, as far as general provisions also count as regulatory éapiégimay be used
to manage the capital ratio (el§im and Kross, 1998; Ahmed et al., 1999; Cortavarria et
al., 2000Q. The capital management hypothesis assumes that banks with low Tier 1 capital
ratios are inclined to make more general loan loss provisions in order to keep their capital
ratios adequate. Reasons for managing the capital ratio through provisions are the high cost
in terms of both money and time of raising new capital on the market (particularly when
market conditions are unfavourable), the trade-off between dividend payments and retained
earnings due to shareholder pressure and the tax regime (see below).

Third, if general provisions are tax deductible as is the case in most countries, this in itself
is an incentive to provisioning. And if general provisions also count as regulatory capital,
this incentive is even stronger, as a shift from pure (Tier 1) capital to general provisions
lowers the tax burderQortavarria et al., 209@

3. A model for loan loss provisioning

As explained above, both loan loss reserves and the capital stock are buffers to preserve
banks’ continued solvency by shielding it against, respectively, expected and unexpected
loan losses. They are formed, however, according to different principles. The optimum
capital stock is determined mainly by strategic and long-term arguments reflecting, among
other things, the trade-off between risk and return on assets on the one hand and regula-
tory requirements on the other. Provisions are linked more directly to the quality of the

7 Kim and Santomero (1993)rgue that a positive correlation between earnings and provisions may well be
the result of optimal statistical forecasting with respect to loan losses and hence need not be due to misleading
provisioning behaviour as supposed in the income smoothing theory. Hence, we cannot distinguish window
dressing from prudent provisioning.

8 The Basel Accord allows banks to include general loan loss reserves in Tier 2 capital, the lower quality part
of regulatory capital, up to 1.25% of risk weighted assets. An accompanying constraint is that Tier 2 capital may
not exceed the level of Tier 1 capital, the higher quality part of regulatory capital.

9 There are, however, large differences in tax regulations across couBietie et al. (1995andDziobek
(1996)have documented these differences for a large number of OECD countries. In general, there are five main
areas where national tax rules may differ: (i) the relationship between the tax and accounting treatment of loan loss
provisions; (ii) the limit on the amount of provisions that is tax deductible; (iii) differences in the deductibility of
general and specific provisions and write-offs; (iv) the choice of method used to determine allowable provisions;
and (v) the existence of spreading provisions. All in all, these differences mean that banks in different countries
face different incentives towards optimising their provisioning, resulting in different practices around the world.
This also means that banks may differ in their response to other variables that determine the level of provisions.
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loan portfolio and hence are more susceptible to short-term fluctuations arising from the
macroeconomic environment and developments in the solvency of individual counterpar-
ties. This holds in particular for specific provisions, which are directly linked to impaired
loans. Provisioning may also be affected by country-specific circumstances with respect
to accounting, regulatory and tax rules or to bank behaviour such as income smoothing
or forward-looking risk assessment. Given such discretionary features, a model explaining
the level of provisions should prominently contain variables that relate to the underlying
decision-making process of provisioning.

This article investigates both the loan loss provisions (the annual addition) and the loan
loss reserves (the level) because the two are different in character. Loan loss provisions
reflect managerial decisions at a point in time, which may be more likely to be ad hoc
discretionary decisions. Loan loss reserves reflect the year-on-year accumulated net pro-
visioning that, on average, ought to reflect mainly actual expected loan losses. Analysts,
regulators, management and auditors tend to see the loan loss reserves as important infor-
mation regarding the credit portfolio’s quality.

C&M developed a simple theoretical model for banks’ profits that incorporates the
business cycle and shows the impact of various provisioning regimes on earnings, income
taxes and the capital ratio:

7 = L[(rg + E(d) + k) — rp] — OC— BL — [yE(d)L — BL] either
L[(rg + k) —rp] —OC+ (1—y)E(d) L ifLLR > Oor (1)
L[(rg + k) —rp] — OC+ [E(d) L — BL] ifLLR =0

wheren are bank profitsl. loans,rg the risk-free interest rat&(d) the expected default
ratio on loans as an average through the business &yitle,risk premiumrp the funding
rate, OC operating costs, BL bank losses on loans and LLR loan loss reserves. Loans and
bank losses on loans are stochastic variables with a cyclical pattern, respectively, positively
and negatively correlated with the business cycle. The business cycle feeds into bank profits
through bank losses (BL), the demand for lodnsand, probably, the levels of the interest
rates. The expected default rafifd) should not depend on the business cycle, as it is a
(so-called) through-the-cycle rate.

Net loan loss provisions equal the difference between gross provisiditd)() and
write-offs (BL), wherey is a proportional factor which, according to C&M, ranges from
0 to 1. However, in general; is expected to fluctuate around 1. During an economic up-
swing, when loan losses are smaller than the provisions based on through-the-cycle rate
default rates, there is build-up of loan loss reservesy@ndeed ranges from 0 to 1. During
a downturn, when loan losses increase and net provisions become negative, the reserves
are gradually drawn down. This provisioning regime requires initially positive loan loss re-
serves. To some extent this model shares features with the dynamic or statistical provisioning
strategy. According to C&M, expected losses are fully provisioned whet and there is
no need for an a priori positive reserve for loan losses. This would be true when the expected
default ratio on loans was a so-called point-in-time (hence up-to-date) estimate. However,
C&M actually state that expected default ratios are averages through the cycle, which indeed
is more plausible, as the risk margin of the interest rate on long-term loans is fixed over the
entire duration. Where actual losses turn out higher than expectealjld be larger than 1.
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This model assume the full provisioning strategy — as long as loan loss reserves remain
positive — which insulated profits from unexpected loan losses, so that the only source of
variability in banks’ earnings is the cyclical pattern of demand for loans over the business
cycle. Further, it ignores the many other determinants of bank profitability, as discussed in
Section2.10

We employ a more elaborated multi-country model, including the core elements of the
gross loan loss provisions terpE(d)L discussed above, which includes proxies for the
business cycle, various bank specific balance sheet characteristics and dummy variables for
country-specific conditions. This model for loan loss provisions (LLP) reads as:

LLP;
(0.5(TA; ;i + TA; ;; — 1))

= a1+ a2AINGDP;; + «3UNEMPL;, + a4EARN;

+asA In LOANSLJ’J + 056<

LOANS)
A )i

CAP
+0é7<—TA )i’j’r + ijlmzsol?-s—jdj + iy (2)

The flow variable LLP is scaled by the stock variable ‘total assets’, for which we have
taken the average of the current and preceding year. The subindices refer to bank i from
country j in year t. The dependent variables can be subdivided into (i) the macroeconomic
variables of the banks’ own country, GDP growth and the unemployment rate (UNEMPL),
(ii) various bank specific variables, earnings (EARN), loan growkim_OANS), loans as
share of total assets and the equity or capital ratio, and (i) country dumudj)eJigese
variables are explained in greater detail in Annex Bilker and Metzemakers (2004)

3.1. The data

We use pooled cross-section and time series data of individual banks’ balance sheetitems
from 29 OECD countries (listed ifable 7 and country-specific macroeconomic indicators
for these countries, over an 11-year period from 1991 to 2001. This episode covers a full
business cycle for all the countries included. In general, the cycle develops from a trough
in or after 1991, an economic boom in the nineties to a slowdown beginning in 2001. Some
countries, such as Korea, Mexico and Turkey, experienced a severe financial crisis during
this period. The macroeconomic data are from the OECD and the IMMB{kker, 2004
page 246), whereas the balance sheet data were taken from the Bankscope database (Fitch-
IBCA). Bank-specific data allow for the investigation of individual banks’ provisioning
characteristics. Moreover, the high number of available observations on banks’ provisions
provides a rich source of information. We employed data from commercial banks only, in
order to obtain a more homogeneous group of banks. Besides, commercial banks tend to
provide more balance sheet information, especially about the loan loss provisions central
to our analysis. Nevertheless, data on loan loss reserves and total problem loans are less

10 see alsdemirgic-Kunt and Huizinga (1999, 2001andBikker and Hu (2002for other determinants of
bank profitability in practice.
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Table 1
OECD and EU models for loan loss provisions
Variable$ OECD EU

Coefficient t-valué® Coefficient t-valué
Intercept —0.0016 -11 0.0032 13
LLP/TA, lagged 04131 527 0.4259 52
GDP growth —0.0005 -38™ —0.0007 —2.9™
Unemployment rate .0000 03 0.0002 10
Earnings before T&P 0.2784 517 0.3512 36™
Loan growth 00003 24™ 0.0003 05
Loans/TA 00038 25™ 0.0023 11
Capital/TA —0.0329 -36™ —0.0355 —2.5™
No. of observations 7947 3965
F-test 1394™ 1276™
F-test dummies g 48™
AdjustedR-square ®B7 040
Durbin—Watson test 14 167
Breusch—Godfrey LMF-test 03 7.8™

2 Country dummies are not shown.

b Based on Newey and West's heteroskedasticity and autocorrelation consistent covariances. One, two and three
asterisks indicate a level of confidence of 90%, 95% and 99%, respectively. Critical values are: 1.282, 1.645 and
2.326.

¢ T&P is short for tax and provisions.

abundantly available (due to varying local regulations), restricting the final data sample used
for the subsequent analysis. We used virtually all available data, apart from obvious errors,
and did not select the data such as has been done by C&M and L&M. Among other things,
they disregarded various kinds of outliers (loan growth rates above 50%, provisioning and
earnings to total assets ratios above 10%). Thereby, L&M deleted 10% of all observations
(estimated using our data set) and not 2%, as they claimed in their atticle.

4. Empirical results of the loan loss provisions model

Table 1presents the ‘world-wide’ estimation results of the loan loss provisions model
of Eq. (2).1? Initial estimates reveal that the disturbances of this regression model exhibit
serial correlation, as indicated by the Durbin—Watson (DW) test and Breusch—Godfrey’s
Lagrange Multiplier (LM) test3 This feature has been dealt with through inclusion in

11 Another threshold is that L&M require at least three successive annual observations for each bank. This could
affect the calculations.

12 The correlation matrices in Annex 2 Bfkker and Metzemakers (2004how that multicollinearity is not a
problem in this regression nor in later ones. We tested the model for influences caused by any possible correla-
tion by regressing the lagged dependent and macroeconomic variables first, and then one by one regressing the
other variables on the residuals of the preceding regression. Value and significance of all coefficients remained
unchanged.

13 |n this table and in later ones, we present the F-test statistic of the LM test. The alternative, the number of
observations times tHe-squared, which has @ distribution, yields virtually identical test results.
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the model of the lagged dependent variable as an explanatory variable. Such a Koyck lag
model assumes that the actual provision values adjust gradually over time to its assumed
model values due, for instance, to the lagged availability of information or the gradual
build-up of necessary provision$teil, 197). An argument for gradual adjustment may

be that banks observe the state of the cycle with a lag, while information with respect
to the bank’s balance sheet items and income accounts are also obtained with a certain
lag. Another argument is that provisions for (probable) losses may be spread out over a
longer termt* Going by the DW and the Breusch-Godfrey LM test statistics, the Koyck
lag solves the autocorrelation problémNevertheless, to remain on the safe side, we use
the approach oNewey and West (198D correct the-values of the coefficients for any
possible remaining heteroskedasticity and autocorrelation. This prevents us from making
wrong inferences from thegevalues, such as regarding the level of significar@@eéne,

2000. Incidentally, the estimates from the model with a Koyck laghardly deviate from

the initial equation without gradual adjustment (after correction of the lag effect by dividing
the coefficients by (& 1)).16

All macroeconomic and bank-specific variables, except the unemployment rate, have
significant effects on loan loss provisions, see the left-hand colurfabie 117 In line
with expectations, the GDP growth coefficient is significantly negative, indicating that
provisions indeed rise when the business cycle falls. The elasticity between provisions as
share of total assets and GDP growth-i6.23 in the short run and-0.39 in the long
run8 This strong cyclical effect implies that banks’ provisioning behaviour is significantly
procyclical and probably lacks a (far) forward looking risk assessment over the business
cycle. Similar cyclical effects were found by C&M, L&M anBikker and Hu (2002)
Unemployment, which also reflects structural unbalances, apparently does not increase
loan loss risk significantly.

This procyclical behaviour as reflected by the coefficient of GDP is mitigated somewhat
by the impact of banks’ earnings on provisions, as banks do provision considerably more
when earnings are high and vice versa. The elasticity between provisions and earnings is
0.76 in the short run and 1.29 in the long run. This positive relationship is found in virtually
all studies cited in this article. Regardless of the commendable or condemnable motives

14 Besides, just like autocorrelation, this model structure often indicates that at least one explanatory variable
with lasting effects has been omitted. This comes as no surprise, as our model can use only general (balance-sheet)
information; after all, more detailed information about the loan portfolio and its riskiness being unavailable. For
instance, in many countries, information regarding concentration on regions, sectors or obligors is not made public.

15 The DW test statistic is not applicable to models with a lagged dependent variable, but the high number of
observations made the formula of the appropriate Durljiftisst statistic — here and elsewhere in this paper —
intractable. DW test values below 1.60 may well be within the critical limit. This limit is derived from an estimated
critical lower limit, D1, which is downward-distorted as the number of explanatory variak)lé@scfeases. The
usual DW tables run ta=6 as a maximum with a DW index of 1.57. As this model and subsequent models in
this and following tables all contain considerably more than six variables and considerably more observations, we
may deduce that the critical D1 limit is well below 1.57.

16 A model without a Koyck lag estimates the long-run only, ignoring short-term dynamics. Similar long-run
effects do not imply that short-term dynamics are absent.

17 By significant (or very significant) we mean, in this paper, at the 95% (or 99%) level of confidence.

18 The short-run elasticity is calculated a$.0005x 3.236/0.007 =0.23 (see Tables 1 and 4). The long-run
elasticity is the short-run elasticity divided by+11), with » =0.41.
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underlying income smoothing (as discussed above), this behaviour contributes to financial
soundness of banks and reduces procyclicality.

Loan growth as a proxy of increased credit risk appears to be significantly positive as a
determinant of provisioning, reflecting the viewsRxdrio et al. (2001)andLowe (2002)
that risks are built up during economic booms. This countercyclical outcome is in line with
the earnings effect, but is dominated by the overall procyclical provisioning behaviour as
indicated by the GDP effect. Our estimation result deviates strongly from that of C&M and
L&M, who found negative loan growth effect8.We have executed a series of sensitivity
analyses to find out which differences are essential for the swing in the loan growth effect.
Differences in specification choices and in restrictions on data each explain a part of the
change. When we re-estimate the model with our data but with specification choices of
L&M (see Sectionl), the loan growth effect becomes insignificdhtWhen we further
apply the — rather rigorous and arbitrary — data restrictions of L&M (see Se8Yjdhe
loan growth effect becomes significantly negafivéRe-estimation of C&M in two steps
yields similar results. Although we consider our specification as more plausible and our
data choices as less controversial, the results at least make clear that the loan growth effect
appeatrs to be sensitive to such choices.

Banks that have higher credit risk exposure, in the sense that they hold greater amounts
in (risky) loans on the balance sheet, tend to provision more, as also fouBtekeyawalt
and Sinkey (1988and C&M. The elasticity between provisions and loans is 0.30 in the
short run and 0.51 in the long run, hence lower than 1. This result suggests that banks with
relatively more loans do not increase provisioning proportionally.

Finally, the capital to asset ratio is negatively correlated with provisions, which supports
the capital management hypotheses predicting higher provisioning when the capital ratio
is relatively low. The elasticity between provisioning and capital @42 in the short run
and—0.72 in the long run. The same result was founddbyned et al. (1999jor the US.

An alternative phenomenon contributing to these results might be that some banks are more
risky in the sense that they (i) hold a greater share of risky loans (and hence incur more
losses and provision more) and (ii) have a lower capital ratio. This also engenders a negative
relationship between provisioning and capital.

Many country dummies — not shown Trable 1- are significant. Th&-test indicates
that they are also jointly significant, as also found by C&M. More than half of the coun-
try dummy coefficients show a significant positive deviation from the US. This reflects
that banks in these countries provision more, taking the other explanatory variables into
account.

Three variables reflect the cyclical pattern: GDP growth, earnings on provisions and
loan growth, the first one pointing to procyclicality and the latter indicating behaviour
that mitigates procyclicality. The multiple regression coefficients provide little insight
into the net effect of the cyclical on provisioning. A more commodious method is to

19 Both in our study and in their analyses, this effect varies also across countries, showing a certain lack of
robustness.

20 Alternatively, when we re-estimate the model with our specification using the data restrictions of L&M, we
immediately observe a significant negative loan growth effect, as found by L&M.

21 particularly, L&M's loan growth cap affect the estimation results.
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use a simple bilateral comparison between provisioning and GDP growth, assuming
that GDP growth in the best indicator of the business cycle. On average, in periods of
GDP growth below 3%, provisions are as much as 60% higher than in periods with
GDP growth above 3%7 This confirms the substantial procyclical effect of provisioning
behaviour.

We applied the provisioning model to the EU and individual countries as well, in or-
der to test its robustness and to reveal possible empirical differences across cé@ntries.
The results for the EU as a whole, the US, Japan and France are rather similar to the to-
tal sample outcome, see, respectivd@igbles 1 and 2The GDP effects are significantly
negative, in line with expectations, a result also founddoya et al. (2001¥or Austrian
banks. For the EU as well as France, the unemployment rate is significant too, in accor-
dance with expectations carrying a positive sign. These outcomes support the view that
provisioning behaviour is typically procyclical. Income smoothing or prudential dynamic
provisioning, as indicated by the positive coefficient of earnings, is common in the EU,
the US and France, but lacking in Japan. The sign and significance of the loan growth
effect varies across the countries. The loan-share ratio behaves as expected in the US
(and ltaly), but not elsewheré.In Japan the loan growth coefficient is negative, which
further emphasises the procyclical provisioning behaviour observed above. For the US,
we also tried the share of total problem loans as a proxy for credit risk; this variable is
hardly ever available for banks in other countries. Surprisingly, and contrary to our hy-
pothesis, this variable proved not to be significant. Apparently, a clear link between the
recorded impaired loans and provisioning is lackikgm and Kross (1998nlso found
an insignificant effect of the lagged nonperforming loans-assets ratio on LLP for low-
capital banks, but a significantly positive impact for high-capital banks. The capital ratio
coefficient is negative in these regions and countries, supporting the capital management
view.

The results in the other four countries, Italy, Luxembourg, Spain and the UK, are less in
line with those for the whole sample. The cyclical effects as indicated by GDP growth are
not significant. Income smoothing or prudential provisioning is found in Luxembourg only.
The credit risk indicator ‘loans as a share of total assets’ is significantly positive in Italy
and the UK, whereas the capital ratio is significantly negative in Italy and Luxembourg.
Allin all, these outcomes suggest substantial differences in provisioning behaviour across
countries, as could be expected given the diverging legal, regulatory or institutional frame-
works, including tax and accounting regimes, market or financial structures and business
cultures.

22 The original procyclical effect as measured by the GDP growth, so without the buffers originating from
earnings on provisions and loan growth, is substantially greater.

23 We have chosen only countries with many banks for which the required data are available. For this reason we
did not test the model for Germany, as Bankscope did not provide many observations of loan loss provisions for
that country. Autocorrelation was not solved always by inclusion of a Koyck lag. For some models, inclusion of
an AR(1) term worked out well. In the remaining models, the Newey and West's procedure is supposed to correct
for any residual autocorrelation.

24 Note, however, that the loan share is significant forléwel of loan loss reserves, as observed in the next
section.
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Table 2
Country models for loan loss provisions
Variables us Japan France
Coefficient  t-valueét Coefficient  t-valueét Coefficient  t-valuet

Intercept -0.0012 —06 0.0312 41™ -0.0192 -15
LLP/TA, lagged 07598 115™ —0.0016 -0.0 0.3954 42"
GDP growth —-0.0005 —2.1" —0.0040 —8.4™ -0.0022 21"
Unemployment rate -0.0001 -02 0.0037 25™ 0.0023 23"
Earnings before T&P 0.1186 29™ 0.0598 Q7 0.4683 38™
Loan growth 00002 23™ —0.0147 -36™ 0.0001 02
Loans/TA 00044 27 —0.0046 -0.7 0.0042 12
Capital/TA -0.0122 -15 —0.7200 —-188™ —0.0447 -1.9"
AR (1) 05251 517
No. of observations 2239 161 1222
AdjustedR-square (V4] 087 044
F-statistic 8650 1347 1393™
Durbin—Watson test .86 178 154
Breusch—-Godfrey LM " 0.3 23™

Italy Luxembourg Spain
Intercept —0.0031 -05 —0.0008 —-0.4 0.0060 32"
LLP/TA, lagged 04199 60™ 0.1787 10 05306 32™
GDP growth —0.0006 -16 —0.0001 -09 —0.0002 -05
Unemployment rate .0005 11 0.0002 04 —0.0003 —2.9™
Earnings before T&P 0.0459 15" 0.3377 47 0.0192 12
Loan growth —0.0001 —21" 0.0003 15™ 0.0004 18"
Loans/TA 00030 25™ —-0.0011 -0.4 0.0024 13"
Capital/TA —0.0089 —2.0™ —0.0294 —2.5™ —0.0109 -1.2
No. of observations 505 526 342
AdjustedR-square ®5 058 027
F-statistic 251" 1051™ 19.3™
Durbin—Watson test 25 182 151
Breusch—Godfrey LM ® 06 83™

UK

Intercept —0.0052 -10
LLP/TA, lagged 05876 41
GDP growth 00023 17"
Unemployment rate —0.0004 -1.0
Earnings before T&P 0.0227 08
Loan growth 00005 06
Loans/TA 00048 20"
Capital/TA Q0054 08
AR (1) —0.4696 3.7
No. of observations 291
AdjustedR-square @®3
F-statistic 1207
Durbin—Watson test 61
Breusch—Godfrey LM o

2 Based on Newey and West's heteroskedasticity and autocorrelation consistent covariances. One, two and three
asterisks indicate a level of confidence of 90%, 95% and 99%, respectively.
b T&P is short for tax and provisions.
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5. The level of loan loss reserves

The model of C&M specifies the gross loan loss provisiong#g)L, see below Eq1).
Although this is a proper description of ex ante provisioning, reflecting the need to reserve
for expected losses in order to cover incurred losses, itlacks a direct link between the optimal
level of total provisioning and the real quality of the loan portfolio. Deviations of actual
losses from expectations over former years are not adjusted. Moreover, when the business
cycle deteriorates and the creditworthiness of the obligor gets worse, more provisions are
needed, whereas the need for provisions declines when economic conditions improve. This
cyclical adjustment is recognised in our ER) as all cyclical effects are measured, but it
is ignored in the model of C&M. Finally, gross provisions may also be affected by discrete
managerial decisions, such as those related to income smoothing. For this reason it is also
interesting to investigate the level of loan loss reserves (LLR) — which is the accumulation
of annual net provisions — instead of its annual gross provisions (LLP) only, as in Section
4.

LLR, = Zizo’l’z’mLLP,_i —BL,—; = LLR,_1 + LLP, — BL, ©)

Therefore, we apply Eq2) with provisioning LLP replaced by the level of the reserves
LLR,25 as we expect that the same explanatory variables determine the loan loss reserve
level.

The first column ofTable 3presents the results of the ‘world-wide’ model for LLR.
Because data on banks’ reserves levels are unavailable for many countries, the world-wide
data setlooks like a survey sample, including only a limited subset of 12 countries. Although
the level of reserves may differ substantially from gross provisions, we find that the level is
affected by the explanatory variables in a similar way: almost all coefficients are significant
and have the same sign. The effects of the business cycle (GDP), income smoothing or
dynamic provisioning (earnings) and credit risk (loan growth and loan share) all are similar
to those in the provisioning model, be it that the t values are somewhat lower. In terms of
elasticities, the effects on the LLR of GDP growth(.77 in the short run and4.95 in the
long-run) and of loans (0.36 in the short run and 2.29 in the long-run) are larger compared to
provisioning, whereas the effect of earnings (0.12 in the short run and 0.80 in the long run)
is smaller. Only a clear relationship between reserves and capital appears to be lacking. This
is remarkable, as the capital management hypothesis predicts a possible interdependence
between these two cushions for larger losses. Apparently, provisions react on the equity
level, but there is no feedback with the level of reserves.

The speed of adjustment of the reserves level towards its model value (0.222.788)
is substantially lower than in the model for the annual provisioning (0.58%8413),
seems to make sense. The coefficients of the country dummies — not shoabieri— are
rather similar to those of the provisioning model discussed in Sedtion

We test the ‘world-wide’ model’s consistency by also applying the model to the US and
Europe separately. Note that Europe is represented by six countrie¥ dtnlg.differences

25 Note, however, that LLR, as a stock variable, is scaled by current total assets (and not by an average).
26 The dummy variables appeared to be not jointly significant. Therefore, they are dropped in the final regression
and shown mainly, between brackets, to indicate which countries represent Europe. Actually, the dummies hardly
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Table 3
Models for loan loss reserves
Variableét Whole sample Europe us

Coefficient  t-valué Coefficient  t-valué Coefficient  t-valué
Intercept -0.0058 —1.7" —0.0089 -1.7" -0.0021 -13
LLR/TA, lagged 07880 177 0.7754 164™ 0.7965 175™
GDP growth -0.0003 —2.0" —0.0007 -1.9™ -0.0001 -08
Unemployment rate .0003 13" 0.0007 24™ 0.0000 Q0
Earnings before T&P 0.0760 18" —0.0931 -10 0.0549 21"
Loan growth 00001 18" —0.0002 -1.0 0.0001 39™
Loans/TA 00082 24™ 0.0157 20" 0.0056 41
Capital/TA Q0056 04 0.0257 12 —-0.0016 -0.3
No. of observations 4167 874 2742
AdjustedR-square or5 078 073
F-test statistic 695" 4500™ 10438™
F-test on dummies 8 (1.2)
Durbin—Watson test 23 229 182
Breusch-Godfrey LM 1™ 0.1 12

2 Country dummies are not shown.

b Based orNewey and West (1987Dne, two and three asterisks indicate a level of confidence of 90%, 95%
and 99%, respectively.

¢ T&P is short for tax and provisions.

that emerge between the European and American stock of reserves are much clearer than in
the case of gross provisions. In Europe, both GDP growth (business cycle) and unemploy-
ment (both business cycle and structural unbalances) have significant coefficients, whereas
the business cycle does not affect reserves in the US. Income smoothing or dynamic provi-
sioning on the level of reserves is found for the US but not for Europe. (However, for Europe

it was found for the annual additions). The two credit risk proxies are highly significant

in the US. For Europe, the loan share is significant too, but loan growth has no impact.
A capital effect is lacking in all three data sets. These results confirm that reserve level
behaviour is different across regions and most probably, across codfitries.

6. Concluding remarks

Provisioning appears to depend significantly on the business cycle, as evidenced by
the direct negative relation between GDP growth and provisioning. This strong cyclical
effect implies that banks’ provisioning behaviour might be procyclical: as their buffers
need to grow (fast) during downturns, less profits are available to supplement the (rising
required) capital, possibly forcing banks to reduce lendfh@he procyclical effect is

affect the other estimates.

27 As the number of observations of LLR was low for the other countries, we did not estimate more country-
specific models.

28 Because part of general loan loss provisions counts as BIS capital.
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mitigated somewhat by the impact of the banks’ earnings on provisions. This ‘earnings’
effect might be due either to dubious income smoothing or to recommendable farsighted
dynamic provisioning. Finally, procyclicality is also mitigated somewhat by the positive
effect of loan growth on provisioning, supportimprio et al. (2001)and Lowe (2002)

who state that credit risks are built up during a boom. This outcome challenges the result
of Cavallo and Majnoni (2002AndLaeven and Majnoni (2003ho found a significant
negative effect of loan growth. Choices regarding the model specification and, particularly,
the data are responsible for this shift in outcome. All in all, banks tend to build up (highly)
insufficient buffers in fat years as reserves for lean years, in terms of their ability to smooth
out the impact of the business cycle. Banks may not wish to build up such abundant reserves,
but it is also probable that a clear (far) forward-looking risk assessment over the business
cycle would be beyond their (or anyone’s) powers. Hence, the provisioning behaviour of
banks is potentially procyclical.

Our data also support the capital management hypothesis: banks provision more when
their capital ratio is low. Effects in individual countries may deviate from this general picture:
substantial differences exists in provisioning behaviour across countries and regions, as
might be expected given diverging legal, regulatory or institutional frameworks, including
tax and accounting regimes.

Loan loss reserves are determined by the same variables as are provisions, but the effects
are less strong. This is in line with expectations, as annual additions are more susceptible to
outside influences than large stocks. However, no clear evidence is found either of increased
provisioning during successive years of economic boom, resulting in substantially higher
loan loss reserves levels, or of persisting erosion of reserves after consecutive years of
recession. Apparently, the cyclical effects, which could contribute to procyclicality, are
weaker than is suggested by the provisioning results, as they do not cumulate systematically
over time. Remarkably, as a clear link between the recorded impaired loans and provisioning
appears to be lacking, banks’ loan loss risks are not consistently assessed as being higher
during cyclical troughs than during cyclical highs.

Allin all, the results underline that greater scrutiny of forward-looking provisioning and
capital management will be needed, in particular with respect to cyclical fluctuations. Under
Basel I, because procyclical risks may increase, this need will be even stronger, calling for a
strict and adequate Supervisory Review. On the other hand, the tools currently developed by
banks in order to fulfil the requirements for the new IRB framework of Basel Il, such as the
estimates of ‘Probability of Default’ and ‘Loss Given Default’, make excellent instruments
with which to systematically predict future losses on loans. Finally, more transparency on
provisioning might also help market discipline in order to enhance proper provisioning and
to counter procyclicality.

Acknowledgement
The views expressed in this paper are those of the authors and not necessarily those of
the Nederlandsche Bank. The authors are grateful to Klaas Knot, Marco Hoeberichts and

unknown referees for valuable comment and Miriam Holman-Rijken for excellent research
assistance.

INTFIN 209 1-17



445

446
447
448
449
450

452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
an
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495

DTD 5

16 J.A. Bikker, P.A.J. Metzemakers / Int. Fin. Markets, Inst. and Money xxx (2004) XXX—XXX

References

Ahmed, A.S., Takeda, C., Thomas, S., 1999. Bank loan provisions: a re-examination of capital management,
earnings management and signalling effects. Journal of Accounting and Economics 28, 1-25.

Arpa, M., Giulini, I, Ittner, A., Pauer, F., 2001. The influence of macroeconomic developments on Austrian banks:
implications for banking supervision, BIS Papers no. 1, PP. 91-116.

Banque de France, 2001. The financial cycle, factors of amplification and possible policy implications for financial
and monetary authorities, Bulletin no. 95, Banque de France.

BCBS, 2003. The New Basel Capital Accord: Consultative Document, Basel Committee on Banking Supervision,
April (www.bis.org.

Beattie, V.A., Casson, P.D., Dale, R.S., McKenzie, G.W. Sutcliffe, C.M.S., Turner, M.J., 1995. Banks and Bad
Debts. John Wiley & Sons Inc., Chichester, New York, Toronto, Singapore.

Bikker, J.A., 2004. Competition and efficiency in a unified European banking market. Edward Elgar.

Bikker, J.A., Hu, H., 2002. Cyclical patterns in profits, provisioning and lending of banks and procyclicality of the
new Basel capital requirements. Banca Nazionale del Lavaro Quarterly Review 55, 14@~av.8liib.n).

Bikker, J.A., Metzemakers, P.A.J., 2004. Bank provisioning behaviour and procyclicality, DNB Staff Reports
no.111, De Nederlandsche Bankww.dnb.n).

Borio, C., Lowe, Ph., 2001. To provision or not to provision. BIS Quarterly Review, 36—48.

Borio, C., Furfine, C., Lowe, Ph., 2001. Procyclicality of the financial system and financial stability: issues and
policy options, BIS Papers no. 1, pp. 1-57.

Cavallo, M., Majnoni, G., 2002. Do banks provision for bad loans in good times? Empirical evidence and pol-
icy implications. In: Levich, R., Majnoni, G., Reinhart, C. (Eds.), Ratings, Rating Agencies and the Global
Financial System. Kluwer Academic Publishers, Boston, Dordrecht, London.

Cortavarria, L., Dziobek, C., Kananya, A., Song, ., 2000. Loan Review, Provisioning, and Macroeconomic Link-
ages, IMF Working Paper no. 00/195.

Darielsson, J., Embrechts, P., Goodhart, C., Keating, C., Muennich, F., Renault, O., Shin, H.-S., 2001. An Academic
Response to Basel Il, Special Paper Series no. 130, ESRC Research Centre.

de Lis, F.S., Martinez P&g, J., Saurina, J., 2001. Credit growth, problem loans and credit risk provisioning in
Spain, BIS Papers no. 1, pp. 331-353.

Demirgic-Kunt, A., Huizinga, H., 1999. Determinants of commercial bank interest margins and profitability: some
international evidence. World Bank Economic Review 13, 379-408.

Demirgic-Kunt, A., Huizinga, H., 2001. Financial structure and bank profitability. In: Deiuijunt, A., Levine,

R. (Eds.), Financial Structure and Economic Growth: A Cross-country Comparison of Banks, Markets, and
Development. MIT Press, Cambridge and London, pp. 243-261.

Dziobek, C., 1996. Regulatory and tax treatment of loan loss provisions, IMF Working Paper no. 96/6.

Fudenberg, D., Tirole, J., 1995. A theory of income and dividend smoothing based on incumbency rents. The
Journal of Political Economy 103, 75-93.

Greenawalt, M.B., Sinkey Jr., J.F., 1988. Bank loan-loss provisions and the income-smoothing hypotheses: an
empirical analysis, 1976-84. Journal of Financial Services Research 1, 301-318.

Greenawalt, M.B., Sinkey Jr., J.F., 1991. Loan-loss experience and risk-taking behaviour at large commercial
banks. Journal of Financial Services Research 5, 43-59.

Greene, W.H., 2000. Econometric Analysis, fourth ed. Prentice Hall, London.

Jackson, P., 1999. Capital requirements and bank behaviour: the impact of the Basel Accord, Working Papers no.
1, Basel committee on Banking Supervisiomw.bis.org.

Keeton, W.R., 1999. Does faster loan growth lead to higher loan losses? Federal Reserve of Kansas City. Economic
Review, Second quarter, 57-75.

Kim, M.-S., Kross, W., 1998. The impact of the 1989 change in bank capital standards on loan loss provisioning
and loan write-offs. Journal of Accounting and Economics 25, 69-99.

Kim, D., Santomero, A.M., 1993. Forecasting required loan loss reserves. Journal of Economics and Business 45,
315-329.

Laeven, L., Majnoni, G., 2003. Loan loss provisioning and economic slowdowns: too much, too late? Journal of
Financial Intermediation 12, 178-197.

INTFIN 209 1-17


http://www.bis.org/
http://www.dnb.nl/
http://www.dnb.nl/
http://www.bis.org/

496
497
498
499
500
501
502
503
504
505

DTD 5

J.A. Bikker, P.A.J. Metzemakers / Int. Fin. Markets, Inst. and Money xxx (2004) xxx—xxx 17

Lowe, Ph., 2002. Credit Risk Measurement and Procyclicality, Monetary and Economic Department, Bank for
International Settlements, Basel, mimeo.

Newey, W.K., West, K.D., 1987. A simple, positive semi-definite, heteroskedasticity and autocorrelation consistent
covariance matrix. Econometrica 55, 703-708.

Pain, D., 2003. The provisioning experience of the mayor UK banks: a small panel investigation, Working Paper
no. 177, Bank of England, London.

Segaviano, M.A., Lowe, P., 2002. Internal ratings, the business cycle and capital requirements: some evidence
from an emerging market economy, BIS Working Paper no. 117, Basel.

Theil, H., 1971. Principles of Econometrics. John Wiley & Sons Inc., New York, London.

Turner, Ph., 2000. Procyclicality of regulatory ratios? Working Paper no. 13, Center for Economic Policy Analysis.

INTFIN 209 1-17



	Bank provisioning behaviour and procyclicality
	Introduction
	Provisioning in theory and practice
	A model for loan loss provisioning
	The data

	Empirical results of the loan loss provisions model
	The level of loan loss reserves
	Concluding remarks
	Acknowledgement
	References


