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BASLE CAPITAL ADEQUACY RATIO
AND THE ICELANDIC BANKING SECTOR
Quantitative Impact, Structural Changes and Stability Consider ations

ABSTRACT

Capitd regulations set on an internationa level can play a significant role in ensuring that
internationally active banks have adequate level and structure of capital. The benchmark
framework, known as Bade capital adequacy framework, specifically addresses this issue
with respect to the internationally active banks. It provides quantitative rules on the desired
level of economic capita requirements that each bank should aim at ensuring stable and
efficient financial position. These rules affect directly the bank’s behaviour, mostly with
respect to lending and borrowing activities. However, the concept aso influences agents
whose core businesses are not solely in the financia area. In general, these rules affect the
overal macroeconomy, mostly through the channel of lending. This paper attempts to focus
on the twolevel approach of the capital rules analysing both approaches in a single
framework using the empiricd findings of a smal and highly volatile economy, such as
Iceland. The conclusions, however, are of equal importance in a cross-country context. On the
first level, the analysis is concerned with the CAD on a macroeconomic level, where it is
shown that higher macroeconomic volatility should add to the minimum capital requirement
(CAR). On the second levd, it is argued that the minimum size of the capitd in each
individua bank should by adjusted in relation to a risk diversfication index, a credit risk
measure of its borrowers and its profitability performance. The adjustments from the
mandatory minimum CAR are thus determined by the size of the differences of chosen
indicators from predetermined average performance. The proposed capital requirements could
serve as guidelines until Bade |1 is adopted.

Keywords: Capita adequacy ratio (CAR), optima banking behaviour, CAR and the
macroeconomy, minimum CAR.
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1 CAPITAL ADEQUACY DIRECTIVES

1.1 Introduction

The theoreticd and empirical research body on risk management techniques
hes identified the crucid importance of the impact of different types of risk in
different economic areas. In its amplex form, eg. in the theory on portfolio
optimisation, specia importance is placed on interest rate risk and diverdfication. For
this purpose, various hedging techniques have been introduced. One practica example
may include the need for hedging againg nonpardld yied curve shifts which occur
when the levd of interest rate does not change uniformly across al maturities or
another may involve hedging agangt changes in the dope of the yidd curve, which
take place when yidds for shorter maturities change a a different rate from yieds for
longer maturities. The effects of different types of risk may have wider impact both
on the sngle economic agent ether operating in the financid sector or in any other
sector of the economy and on the macroeconomy. Consequently, there are different
techniques used for hedging the specific types of risk. With respect to this, it should
be emphasised that the main concepts developed so far in this direction rest on the
presumption that adequate estimates of the probability of the risky events can be made
and tha resarves againgt specific types of risk are built up. Eg., if we teke the
banking industry leve, the concept of required capitad relates the degree and type of
risks that different agents are facing, to the importance of determining the adequacy of
their capital to support the risks that they are taking.

The benchmark document that addresses the issue of regulatory ceapitd in an
internationd context is the Bade capitd accord!. It provides quartitative guiddines
for the dedred level of capitd needed againg the risks that financid agents are facing.
Bade capitd dandards are only one way of providing efficient and adequate risk
management sysem of the banking indugtry in generd. In andysing the risk profile of
a cetan finahcid agent by the Bade adequacy tools one must take into account
severd important issues.

1 Bank for International Settlements, “Capital Adequacy Framework”, Basle 1989.



First, a framework is desgned to edablish minimum levels of capitd for
internationdly active banks. Nationd authorities are free to adopt arrangements that
st higher capitd leves, i.e. the framework alows for adegree of nationd discretion;

Second, the framework should serve to strengthen the soundness and dtability
of the internationd banking system; and dso the framework should be far and have a
high degree of conggency in its application to banks in different countries with a
view to diminishing an exiding source of competitive inequdity among internaiond
banks;

Third, criteria specified above are one of a number of factors to be taken into

account when ng the strength of banks;

Fourth, capita ratios, judged in isolaion, may provide a mideading guide to
rdaive drength of the financid inditution in quesion or financid sysem in generd.
Much aso depends on the quaity of a bank's assets and the level of provisions a bank
may be holding outsde its capitd agang assets. The proposd of the Bade Committee
is that specific capitd charges should be applied to the open pogtions (including
derivative pogtions) in debt and equity securities on banks trading books and in
foreign exchange.

In the text that follows, the very firs working hypothess is the determination
of the optimal capital adequacy ratio and the issues connected to that end. Icelandic
banking industry provides unique experience, both with respect to the fundamenta
changes in the dructure of the financid sysem and in the risk profile over the past
two decades. Secondly, quantitatively estimating the effects of a capitd regulation is
of crucid importance if one wants to link explicitly the leve of risk with the required
economic capitd. The difficulty of this multidmensond task aises primaily from
the fact that changes in the risk profile do not move one to one with the level of
capitd. In other words, a more risky environment should not aways require a higher
level of capitd dnce agents have other posshbilities a ther disposd, assuming that
they follow their profit optimisation path. The sudy attempts to provide answers to
four main questions



Fird, how is the cepitd adequacy ratio related to the overdl macroeconomic
development of the lcdandic economy and should Icdandic banks react with

increased leve of capitd againgt excessvely deteriorating macroeconomic condition;

Second, what is the quantitative effect of the capita adequacy ratio on bank
lendng having in mind that lending plays a crucid role as the transmisson
mechanism through which capital adequecy ratio affects the red sector agents; and

Third, what is the quantitative effect of the capitd adequacy ratio on lending
after correcting the red growth of lending for increase in subordinated loans, a
phenomenon that fully exploits the effects of sub-loans in adjustments of the capita

ratios.

Fourth, what should be the minimum sze of the capitd adequecy ratio of the
lcelandic banking industry and how should this be rdaed to the exising minimum
dtipulated in the current Bade capitd adequacy accord,;

The findings on these four questions are outlined below taking into account
the data for the lcdandic banking sector, on a sample of variables for the three
commercia banks and sx biggest saving banks in lcdand, over the period 1988 to
2000.

1.2 The Basics of the Concept of Capital Adequacy Rules

The Bade Capital Accord of 1988 is the best-known example of harmonised
capita standards set on an internationa leve. In line with the datement about the
importance of required capitd, the very firg dement of the Capitd Accord is a
common definition of bank capital. Capitd is composed of core capitd (equity and
disclosed reserves) and a supplementary capital. The second eement of the Capitd
Accord is a sydem of risk weghting, which assgns specid weightings to different
risk-bearing assets, induding the credit risk inherent in off-baance-sheet-exposures.
A minimum ratio of capitd to weighted risk-assets of 8 percent is set.



Put differently, regulatory authorities require that the following BIS
requirements be satisfied:

Tier 1capital - Deductions
Risk - Adjusted Exposure

3 4%

Tierl + Tier2 Capita - Deductions
Risk - Adjusted Exposure

3 8%

The Accord has had a subgtantid impact on the international and natiord
banking systems. In some countries sgnificant adjustments were required to reach the
target ratios, ether by congraining the growth of risk assets or by raisng new capitd.
The Accord, as gtructured initidly, deds manly with credit risk, i.e. with the risk that
a debtor fals to meet his obligations. But banks aso incur other risks. In particular,
they bear risk through unfavourable movements in exchange rates, interest rates, and
securities markets related risks. This has dso been dedt with by the Bade Committee
which has issued consultative papers on market risks’. On a practica level, either
taking into account one bank or any other financid inditution or even group of
financid inditutions, there exigs wide opportunities for udng different risk
management techniques amed a risk diversficaion. In this respect the Bade
framework encourages the use of Vdue at Risk approach (VAR), use of the credit risk
modeling techniques and al other sandard risk models. From the point of view of
the overdl economy, the specific methods that have been developed of particular
importance are such as the use of depodt insurance schemes, application of specific
compulsory liquidity requirements, loanloss provisoning schemes, efc. as explicit or

implicit safety nets designed to buffer the adverse economic conditions.

To address more explicitly these issues, in the beginning of year 2000, the
Bade Committee introduced proposds for certain changes to the exising capitd
adequacy rules and with reference to the minimum capita requirements’. With the

2 Cf., e.g., Amendment to the Capital Accord to Incorporate Market Risks. Basle Committee on
Banking Supervision. January 1996.
3 New Capital Adequacy Framework or Baslell.



changes, minimum capitd requirements will continue to condst of a definition of
regulatory capita, measures of risk exposure, and rules specifying the leve of capitd
not only in relation to credit and market risks but also operationd risk.

With respect to measures of risk exposure, it is well known that risks run by
banks fdl into three broad categories. credit risk (paticulaly from loans in the
banking book); market risks, and other risks (operationd, legd and reputationa
risks). One of the main features of the new proposed document was the view that the
new framework should be enlarged s0 as to cover more explicitly each of these three
magjor categories of risk.

For credit risk, the Bade Committee believed that the objective of a more
comprehensve trestment of risk, with capitd charges that are more sengtive to risk,
can be met in varying ways depending on the time frame under condderation and on
the technica abilities of banks and supervisors. In this regard, the Bade Committee
had consdered the following approaches for setting minimum capita requirements.

() amodified verson of the exigting approach;
(i) the use of banks' internd ratings, and
(i)  theuseof portfolio credit risk models.

Fundamental changes were proposed to the existing approach to credit risk,
which would serve as the standardised agpproach for caculating capitd charges at the
magority of banks. Within this approach, the use of external credit assessments could
provide a means of distinguishing some credit risks. It was proposed to permit the use
of such assessments in determining the risk-weighting category for various banking
book assets, eg. clams on sovereigns, banks, certain corporates, and certain asset
securitisations. For example, for clams on banks, two options were proposed: one
based on the assessment of the sovereign of the bank’s country of incorporation and
one based on the rating of the bank itself. Furthermore, it is intended to be introduced
a greater than 100% risk weght for cetan assets that exhibit higher risk
characterigtics. The outline of the changes in the new Bade document is presented in
Tablel.



Table 1: Bade Il: Proposed changes of the 1988 Badle Accord
for caculating risk weights on different risk bearing assets

AAAto | A+toA- BBB+ to BB+ to Below B- Unrated
AA- BBB- B-
Sover eigns 0% 20% 50% 100% 150% 100%
Banks | Option | 20% 50% 100% 100% 150% 100%
Option |1 20% 50% 50% 100% 150% 50%
Corporates 20% 100% 100% 100% 150% 100%

The Bade Committee dso believed that for some sophigicated banks, an
internd ratings-based approach could form the basis for setting capitd charges. At
some of the more sophisticated banks that make use of internd ratings, credit risk
models based on these ratings (and other factors) have been developed. Such models
are designed to capture the risk from the portfolio as a whole - an important eement
not found in approaches based soldy on externd credit assessments or internal
ratings. The use dready made of these modes in some banks risk management
systems was welcomed and aso recognised by some supervisors in their appraisas.
However, it is clear that, because of a number of difficulties including data
avalability and modd vdidation, credit risk models are not yet a the stage where
they can play an explicit part in setting regulatory capitd requirements. This and other
considerations have caused issue of the Bade Il proposalsto be postponed until 2005.

Quantitative estimates of the impact of the proposed New Capitad Accord or
Bade Il ae a this moment only possble by taking into account each financid
ingitution’s portfolios and associated risk exposures. That would provide a sort of
point estimate of the corrected capital adequacy ratios if it is assumed that the new
capital accord has been fully taken into account. The most important dimenson of the
newly proposed framework is the dynamic one, i.e. the one tha reveds the Structurd

changes that the new document will cause.

If we replicate banking behaviour after the implementation of the old Accord,
one can expect banks to boost their actual capital retios in the face of (i) growing
pressure imposed by the capitad ratios itsdf; and (ii) the increased risk-sengtivity of
the newly proposed capitd charges While the firg aspect was of particular
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importance for the old Accord, the increased risk-sengtivity of the cgpitd ratios in the
new accord will drive bank’'s interest towards limiting the probability for the
minimum ratio to migrate often and unexpectedly. All the arguments supportive to the
need of higher than the minimum capital standard hold as wel in this new scenario,
such as the reputation, Sability and profitability condderations. The only additiona
congraint that the new Accord is placing relates to the more risk-sendtive capita
meesures, ether imposed by the externd rating agencies or by the internd rating
based procedures. In other words, the digtribution of the capita ratio will matter more
than its sze. Banks will try to focus on avoiding excessve changes in the ratio rather
than dlowing theretio to fal below the regulatory minimum.

Accordingly, in the light of the amended cepitad accord, one of the most
important aspects d the new document is concerning the need for supervisors to try to
encourage banks to use the capitad standards as a buffer over the cyclica effects, even
after the fact that in times of dress ratings downgrade would cause sharp portfolio
redlocations. Anticyclicaity, as mentioned before, can aso be achieved partly by
dynamic provisoning. Every naiond economy should take active stance concerning
the optimal balancing between the procuclicd bias in the credit rating process and the
need for anticyclicdity of the capitd ratios.

Findly, in the wake of the New Cegpitd Accord, it is far assume tha the
credit ratings agencies  behaviour will sometimes matter more than banking
behaviour. This fact has been proven to hold in the case of the East Asian Criss when
in 1997 credit rating agencies acted as maor destabilisng force with their excessvey
optimistic grading before the criss and agressvely downgrading practise after the
criss. Nationd authorities should dso be encouraged to perform various stress testing
measures of the changes in the portfolio alocations in face of deteriorating externd
grading.

The impact of Bade Il on Icdandic banks is not the sbuject matter of this
study but will be addressed in a separte study.

1



1.3 A Mode of Bank Behaviour under Capital Regulation

One of the most common ways in incorporating the capitd requirements dong
with other banking parameters that describes banking behaviour is by including the
capita ratios in the modd of a representative bank profit-maximisation function. The
issue that needs to be emphassed a this point is that this way of modelling the capita
requirement treats the capita regulation not as an absolute condraint, but as variable
cost to the bank as part of its optimal profit path.

Let us assume tha the representative bank maximises the following profit
function:

[nBaéP =r (L)< +rgxB-ry XD - 15(S) XS - C(CAR) Q)

st. L+B=S+D+K

where L denotes commercid loans, B bonds, D deposits, S subordinated debts, K
capital, CAR capital adequacy retio, r, interest rate for loan, ry interest rate for bond,

rs interest rate for subordinated debts.

The capitd adequacy ratio component in this framework can be defined as

K+S

BIS = )

The following conditions are imposed on the cost function of the capitd
adequecy ratio dong with the following interest rates derivative conditions.

C<0,C’30



The intuition behind these conditions is that the cost of capita adequacy ratio
iS reduced as the ratio incresses while its rate of change is dther diminishing or
constant, suggesting that banks with a low capital adequecy raio can improve profit
more by raisng the ratio than banks with a high capitdl adequacy ratio. As for the
interest rates derivative conditions, the following gpplies:

e >0,rp >0,r.<0,r.<0

A bank which issues more subordinated debt has to increase the interest rate to
attract more investors and the rate of increase accelerates as more subordinated debts
are being issued. As far as the interest rate for loans is concerned, in order to increase
lending, since total cost enters into the interest rate, banks have to bear the cost of
additiona effects in screening borrowers, regardless of the fact that the lending rate is
taken as given to the bank due to the perfectly competitive loan market.

The following maximisation conditions were obtained:

1CAR
ro+rt-C—-—=r 3
L L 1.“_ B ()
1CAR
rg +rg"R- C'———=r, 4
R R ﬂR B ()

Equation (3) dates that the net return of margind loan is equd to profit from
bonds and the equation (4) dates that the net return of margind subordinated debt is
equa to margind profit of bonds.

The above framework points out the basc reationship between the capita
adequecy ratio (CAR) and other components of banking behaviour, viz. borrowing
and lending. It gpecificdly addresses the posshility of exploring the following
phenomena, assuming profit maximization:

- How banksreact in response to the change in the CAR;

- How change of the CAR influences the specific components of the bank’s

capital, such as the issuance of subordinated debt;

- What istheimpact of the CAR on lending, etc?

13



2 THE MACROECONOMICS OF CAPITAL STANDARDS

2.1 Effects of the Capital Adequacy Ratio on the Macroeconomy

The main god of regulaory cepitd is to secure the dability of the financid
gysem as a whole. The systemic risk argument, defined as the danger that an initid
bank falure may spread to other banks in the system (chain reaction), provides clear
evidence of the importance of the macroeconomic linkages that the regulatory cepita
is cregting. In its amples form, the mos obvious transmisson mechanism is when
the faling bank having ligbilities hed as assats by other banks, faces deterioration in
the qudity of its assats which may creste a domino effect of a run in withdrawas.
This fact is especidly important in macroeconomic terms if one takes into account
fird the levd of interlinkages that exig in the modern financid system, and second,
the uniqueness of the banking loans and the role that they play in the overdl
economy. Also, falure by one bank may, moreover, may cause a lack of confidence
that affects other financia intermediaries, even if they are not directly implicated. *

“More risk-sensitive capital requirements are designed to
enhance banking stability which in principle should also stabilize
economic fluctuations. Risk sensitive capital requirements could be
seen as a way of containing the excessive risk taking activities
(moral hazard) that highly leveraged institutions, such as banks, may
have...As a result, the corporate sector, and therefore credit
ingtitutions themselves, would be in a stronger position to face
negative external shocks. This could further enhance efficiency and
stability in the long run.>

The mogt important macroeconomic effects that regulatory cepitd is creating

can be summarised as follows;

1. Capital-condraned banks and financid inditutions may reduce
lending thus directly affecting the red sector. This is an

* What is the chance of derivatives causing a problem of this magnitude, for instance, is a mostly
debated issue. Regulators argue that even if the chance is very small, say 1 in 10.000, it is something
that should be protected against.

® Jokivuolle E. and K. Kauko, (2001), The New Basel Accord: Some Potential Implications of the New
Standards for Credit Risk”, Bank of Finland Discussion Papers.

14



important link if one tekes into account that in most cases,
banks will atempt that particular solution for achieving higher
copitd raios. The effect may be quite dgnificant taking into
condderation the wuniqueness of banking loans. “Such
uniqueness of bank loans dgems from the fact that financid
markets are characterised by imperfect information. For most of
the borrowers, bank lending cannot be offset by other sources
of credit’®. Empiricd sudies such as Hal (1993), and
Haubrich and Wachtel (1993) find evidence for the effect of
risk-based cepitd standards on lending growth. However, it
might be difficult to didinguish between different causes
during recession.

2. Also, for a given levd of minimum capita requirements, say
after a negative demand shock, banks must adjust the leve of
loan losses with capitd, and the eesest way of doing this is by
cutting back lending. In this may, bank capitd adequacy
requirements may exacerbate busness fluctuations. Recent
empiricd dudies are pointing out the need for making capitd
regulations in a way that they could smooth lending cycles. The
design of the dynamic provisoning and loan loss reserves plays
acentrd role in this approach.

3. Capitd charges may dso creaste important structurad changes in
two macroeconomic directions. firs, they may act as incentive
for individud banks to adjust the dructure of capitd thus
cdling into condderation the rik podtion of the financid
sysgem in generd; and second, in some ingances the direction
of lending may dso change by shifting the lending from riskier
to safer loan beneficiaries. Consequently, changes may occur
across different industrial sectors in the economy but they may
also be apparent across completely different users by type, such

& government usr versus economic  agent involved in

6 Capital Requirements and Bank behaviour: The Impact of the Basle Accord, (1999), Basle Committee
on Banking Supervision Working Paper, No. 1, April.
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production or consumer. Each change in this direction may
reflect different impact on the macroeconomy aswell.

4, Macroeconomic effects are especidly important for sectors that
are believed to be particularly bank dependent. This fact aso
implies that the didribution of capital across banks can affect

investment and macroeconomic activity in generd.

2.2  Capital Ratios and Macroeconomic Development in Iceland

Macroeconomic development of the lcdandic economy suggests high
volatility due to macroeconomic shocks. The main sources for concern can be located
in the high current account deficit being from 7 percent of GDP in 1998 to over 10
percent at the end 2000 and dso in the area of the bank lending where the growth rate

remained steady above 20 percent during the last three years by having most of credits
funded by the foreign borrowing.

In the financid sector area, the banking system is highly concentrated with
large exposures to certain indudries, eg. the fisheries, thus making the overdl
financid sector vulnerable to changes in the fish prices. Taken together, both
macroeconomic and financial sector vulnerabilities make the Icdandic banking sector
highly exposed to shocks that affect the systemic gahility of the banking indugtry.

“ If an exchange rate shock wer e to occur, non-performing loans might
well reach the levels observed earlier in the previous decade. In that
event, capital adequacy of the banking systemwould fall below mandated
levels, and the effects would be compounded by market risk to the extent
that interest rates rose in response to the shock™ .

The same report andyses results from various dress tests concerning the
shocks in exchange rate and shock in interest rate and its impact on the capitd
adequacy ratios. For example, under changing assumptions about the size of nor:
peforming loans that ae taken as man transmisson mechanism through which the
exchange rate shock could be channelled, the prediction shows, for plausible vaues of

" Iceland: Financial System Stability Assessment, June 2001, |MF Country Report No. 01/85,
International Monetary Fund, Washington, D.C.
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the paameters, tha the probability of violaion of the mandated capitd minimum is
higher than 80 percent. The results of the second dress test that have as man
assumption a rise in the interest rates suggests that probability of violaion of the

mandated capital minimum is close to 75 percent, which aso givesrise for concerns.

The movement of the red GDP growth rate as a composte proxy for the
macroeconomic stance of the Icdandic economy and the capital adequacy rétio is
presented in the diagram below.

Iceland: Real GDP Growth Rate and
Capital Adequacy Ratio 1989-2000

P S

10 ./c\/o\/ <
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|—0— Capital Adequacy Ratio —— Real GDP Growth Rate
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To examine the effects of the macroeconomic development on the capitd
adequacy ratios we included as dependent variable the capital ratio (CAR), againgt the
other macrovariables used as proxies for the generd economic activity, such as red
GDP growth rage (GDP), as indicator for the overdl macroeconomic stance of the
economy and bank deposits as share of GDP (BDEP), as banking sector specific
indicator. We have dso included one lagged vaue of the GDP growth rate and bank
depogits since it would be useful to see the response of the capital ratios to the
macroeconomic developments from the previous periods. The regresson eguation
adso includes the sandard st of variables used to proxy the effects of excessve
macroeconomic disturbances, such as the change in the terms of trade (TTRADE),
and the dummy varigble (DSHOCK), having a vaue of 1 in the years when economy
was hit by some shock, and zero otherwise. The last two variables were included to

examine the importance of the macroeconomic shocks and their impact on the

17



dependent variable. However, we did not take into account the nature of the shock,
i.e. whether the shock originated from the supply or demand side.
The estimated equation was of the following generd form:

CAR =aGDP, +bGDP,, + cBDEP, +dBDEP, , + eTTRADE +fDSHOCK +u ()

Reaults obtained from the estimation were as follows:

Table 2. Estimation Results
Dependent Variable: CAR

Independent Variables:
GDPt GDPt-1 BDEPt BDEPt-1 TTRADE DSHOCK R- sq.
Al -003 -0.01 -0.31 0.62 0.04 -0.33 0.55

017) (007 (234 (448 (032) (039

The firg conclusve evidence of the results is that banks react with higher
capital adequacy ratio to a decrease in the real GDP growth rate and the same result
holds even when one lagged vaue of the red GDP growth rate is included, suggesting
that banks take into account the economic conditions in a broader sense in the process
of cagpitd planning. The Stuation is Smilar for the impact of kank deposits as a share
of GDP suggedting that banks aso increase the capitd ratio in response to reduced
bank depogts, with the difference that banks do not place importance on the lagged
vaues of the bank deposits. This might be explained on the ground that bank deposits,
as man factor that determine the supply-dde base of the lending function does not
play a crucd role in the function of capitd planning. The reasons for this can be quite
different. It ismogt likely indicates that banks have aternative sources of funding.

The impact of the terms of trade suggests that banks have higher capitd ratios
in periods when terms of trade are podtive — a result that coincides with the fact that
gronger macroeconomic stance is aways reflected in sound postion of the banking
sector. However, capitd ratios move in opposte direction with  excessvey
deteriorating macroeconomic conditions, as proxied by the shock varigble. This might
have the following explandions. firg, it is the effect of the cycle that banks take into
account so0 in face of negative macroeconomic development they maintain stronger
capita adequacy postion; second, banks may reduce lending when economy is hit by

18



negative shock while a the same time keeping an unchanged the leve of risk-
weighted assets that would result in higher capital ratio; and third, the most precise
answer to this question will be provided if one could egtimate which pat is more
burdened from the effect of the negative shock, the nominator or the denominator of
the capital adequacy ratio. It is quite certain that changes induced to both lending and
assets do not move one-to-one in periods of negative shocks and the digtinction have
to be made concerning the transmisson mechanism tha caries forward the spedfic
shock effects, ether it isthe exchange rate, the interest rate or the terms of trade.

2.3  Capital Requirements and Bank Lending in Iceland

The financid sector in lcdand has experienced fundamenta changes in the
last decade. These changes are marked by subgtantia increase in the number of nont
bank financid inditutions, privatisstion of public credit inditutions, liberdisation of
capitd  movements followed by dructurad meesures to enable financid markets to
develop. Also the regulatory environment of EEA countries was put in place, intended

to improve economic performance.

These profound changes have been reflected in the baance sheets of the
deposit money banks, where total assets have increased substantially as a percentage
of GDP and dso new ingruments, such as marketable securities have gppeared while
a the same time others have dissppeared. The total credit extended has aso achieved
spectacular growth, it having been particularly rgpid during the last few years. These
effects had resulted in a gructure of the ledandic financid sector with the following
structura and quantitative features depicted in Table 3.
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Table 3: lcdand — Sdected Financid Sector Indicators

1995 1996 1997 1998
Number of Banks 33 33 31 30
M gority State Owned (as a % of total assets) 56.8 54.2 53.2 52.6
Number of Banks accounting for:
25% of total assets 1 1 1 1
75% of total assets 3 3 3 3
Number of Investment Banks 1 1 2 3
Majority State Owned (as a % of total assets) - - 725
Number of Investment Banks accounting for:
25% of total assets 1 1 1 1
75% of total assets 1 1 2 2
Number of Investment Funds 9 9 9 5
Majority State Owned (as a % of total assets) 874 875 88.6 100.0
Number of Investment Funds accounting for:
25% of total assets 1 1 1 1
75% of total assets 4 4 3 2
Total assets (as % of GDP)
Banks 58.5 62.2 68.0 77.1
investment banks 0.6 0.9 2.7 16.7
investment funds 16.0 155 15.3 36
Credit to the private sector (as % of GDP)
Banks 35.2 36.0 441 50.5
investment banks 04 0.7 12 10.2
investment funds 14.1 13.6 135 32
Total loans of banks (as a % of GDP) 45.9 47.1 48.0 53.7
Redl estate |oans (as a % of total 10ans) 8.2 8.3 79 75
Loansto fisheries (as a % of total loans) 204 228 239 224
Loans to households (as a % of total loans) 229 229 24.1 25.3
Foreign curr-denom assets (as a % of total bank assets) 225 217 331 36.3
Foreign curr.-denom. liabilities (as a % of total bank assets) 20.9 27.2 316 36.3
Contingent and off-balance sheet accounts (as a % of total bank 124 125 13.3 9.1
assets)
Central Bank credit to banks (as a % of GDP) 119 0.39 1.23 2.32
Average lending spread 6.9 6.4 6.1 5.8
Non-performing loans, substandard or lower quality (as a % of total 5.89 5.37 4.64 4.05
bank loans)
Total bank provisions for loan losses (specific plus genera):
as a % of non-performing loans 76.7 75.3 67.8 68.2
of which, specific 58.7 58.1 477 48.0
of which, genera 18.0 17.3 20.1 20.2
asa% of total loans 45 4.0 31 2.8
Risk Weighted capital/asset ratio
Banks 111 10.7 9.9 9.8
Investment banks 145 141 16.3 14.9
Investment Funds 22.3 21.2 214 194
Bank stock price index 1.39 1.83 3.39 3.85

Source: IMF, RED lcdand according to Financid Supervisory Authority



Recent years have dso been characterised by mgor changes in the financd
sector, epecidly in areas such as lending and securities trading:

"Companies have merged, new ones have been established and the range of
activities has increased, but so has also the risk. The weight of securities trading,
new financial instruments, new financial services and revenue from overseas
operations have grown, wher eas the weight of deposits and other more traditional
services is dwindling. The largest financial institution has a market share of over
30% based on net operating income, compared with 25% in 1996, and the three
largest institutions have an overall market share of 68%, compared with an earlier
figure of 58%. If the proposed merger of Landsbanki Ltd and Bunadarbanki Ltd
becomes a reality, the largest financial institution in Iceland will have a market
share of 37% and the market share of the three largest will be 78%. The return on
equity of the most significant financial institutions calculated on an annual basis for
the first half of 2000 was 9%, which is comparable with the results for 1996.
Between 1995 and 1999 the return on equity grew steadily and reached 18% in
1999. This change in performance is largely due to unfavourable value adjustments
on trading and investment bonds. There was also a rise in the cost/income ratio
during the first half of 2000, from 62% in 1999 to 67%. Between 1995 and 1998 this
ratio was 66-68%°".

As pointed out in the beginning, the importance of lending is of particular
importance from the point of view of the red sector agents, snce reduction in lending
can result in dower economy and lower invesments. Also, if banks reduce loans in an
atempt to achieve higher CAR, in addition to issuing subordinated debts, than we
would have a classcd credit crunch effect, or a Stuation of lower demand as a direct

consequence of the capital adequacy requirements.

To examine this effect, fira of al we included as dependent varidble the
increese  in - banking sysem lending from time t to t+1 (BLEND). Other
macrovariables, such as rea GDP growth rate, the discount rate and the gross saving
rate were included as explanatory varidbles, that affect either demand or supply-side
of bank loans. The GDP growth rate (GDP) is expected to increase the demand for
loans, while the discount rate (DISCR) is expected to be negatively correated with
the increase in bank lending, since the higher the funding cost of cepitd the higher the
price of credits would be. These macro proxies for the demand and supply sides of the
bank lending function are common to dl banks Further, the effect of the sze of the
copitd ratio was examined by explicitly including the capitd adequacy ratio in the
lending equation as explanatory variable (CAR). Additionad varidbles that were aso

8 |celand: Financial Supervisory Authority, Annual Report, 2000.
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used in the regresson were the terms of trade (TTRADE) and the dummy variable
(DSHOCK), having a vaue of 1 in the years when the economy was hit by some
shock, and O otherwise. Again, we did not account for the nature of the shock, i.e.
whether the shock was from supply or demand Sde origin. The estimated equation
was of the following generd form:

BLEND =aGDP + bDISR + dTTRADE +eDSHOCK +fCAR +u (6)

One of the widely used proxies for the supply sde of bank lending function is
the inter-bank lending rate. One would expect this rate to be negatively related to the
bank lending — meaning tha the higher the interbank lending rate - the lower the
lending. Another option would be to include the share of bank deposgts in GDP.
However, this is quite questionable since the lending base does not necessarily reflect
the deposit taking performance in the banking indudry. In our sample we have usd
the gross saving rate as additiona proxy for the supply sde of bank lending function
snce the coverage of the data with the interbank rate was not sufficient.

Iceland: Capital Adequacy Ratio and
Bank Lending Growth 1989-2000
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The results obtained from the estimation were as follows:



Table 4. Estimation Results.
Dependent Variable: BLEND

Independent Variables:
GDP DISR TTRADE DSHOCK CAR GRSAV R-sq.
Al 125 1.40 1.42 -2087  -0.07 0.68
1.12) (2.43) (1.91) (1.82) (0.15)
A2 099 0.78 0.75 -8.36 -0.02 0.05 0.9

(206) (261) (185 (158 (001)  (0.07)

The impact of the rea GDP growth rate as driving force of the demand side of
the lending function enters with podtive Sgn and is ddidicaly dgnificant. This is in
line with expectations and in line with theoreticd predictions that higher red GDP
growth rates reflect the increased demand for loans in the economy. As far as supply
dde of the lending function is concerned, proxied by the discount rate - the sgn and
dgnificance of this vaidble enters dso with postive dgn and is ddidicdly
ggnificant, contrary to the theoretical predictions that the discount rate should be
negatively corrdated with the lending growth, since the higher the discount rate the
lower is the rise in credits. In the second equation, the second cluster used to proxy
the supply side of the lending function, the gross saving rate enters aso with podtive
ggn but it is datidicaly indgnificant suggedting that the saving rate does not reved
the fluctuations in the lending growth. Failure of the supply Sde proxies to explan the
changes in the growth of loans in red terms in Icdand reflects evidence that the
supply of bank loans in lcdand is driven primarily by other forces than the ones
accounted for in the regresson, i.e. financid inditutions ae funding ther loan
activity from other sources. The data a hand inconclusvely shows that more than two
thirds of the loans are funded through foreign borrowing. One should dso take into
account that the results might be different if one takes into account the semi-annud
data or if lagged response in bank lending with respect to the discount rate is included.
The biggest bias in our opinion is created by the lack of data for the interbank rate,
which has comeinto usein Iceland only recently.

The effects of the clusters used to proxy the macroeconomic fluctuations aso
enter in the regresson equation with sgns in line with theoretica predictions and are
daidicdly sgnificant. The terms of trade have profound demand effects on lending



causng increese in loans when they are podtive and the dummy varidble shows
negative movement with the bank lending suggesting that loans are highly sendtive to
the cycle effects, particularly when the economy is hit by negative shocks, or as with
most of the cases in the sample, when the economy is suffering from a negative
external shock.

Increase in lending is accompanied with deteriorating capitd adequacy for the
financid inditutions. This fact gives rise for concern tha is strengthened with the
evidence of the excessve vulnerability to shocks of the Icdandic banking industry.
Taking into account especidly the excessve rise in growth of lending in  recent years,
the data indicates that even with the increase in lending capitd ratios are declining.
This evidence might have two explanations firg - dther finandd inditutions do not
place adequate importance to this measure in their process of lending and borrowing
behaviour or second, the maintenance of regulatory capita is approached in a resdud
fashion matched by the rise in subordinated loans. Rise in the subordinated loans,
adso being excessve during the last few years, aong with the aggressve increase in
loans makes the Icdandic banking sysem even more vulnerable — a fact that is
reflected in the capitad adequacy rdios. This fact is dso in line with theoretica
predictions that when lending repidly increases in the very short run, the system
becomes riskier as the asset qudity deteriorates with respect to its risk structure. This
fact is of particular importance for the risk diversficaion and the risk management
practices on the banking sde and for the placement of adequate policies on the

regulators side.

Cutting back lending seems quite redidticaly to be the case when banks fed
pressure to achieve higher capitd requirements or to maintan exising requirements.
It can sometimes be difficult to isolate this, particulaly snce banks may cut back
lending in periods when demand for loans is weak and/or when banks are concerned
that overal credit qudity has deteriorated. However, further exploration of these
issues, such as the macroeconomic importance of the behaviour of the lending

markets deserves specid atention in devoting research efforts’. In summary, the

® This can be supported by the fact that bank lending can not be offset by other sources of
credit because of the uniqueness of such loans, a proposition mainly based on the fact that financial
markets are well characterised by imperfect information.
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credit crunch hypothesis, i.e. reduction in lending for achieving higher capitd ratios
doesn't hold for Icdand. Banks incresse lending while a the same time capitd

adequacy retios deteriorate, athough minimum requirements are met.

It should be noted that one can dso examine the specific effects of some of the
volaility measures on bank lending, for example by incduding among other
parameters than the non-performing loans as explanaory variable, in order to obtain a
more coherent result about the sengtivity of bank loans. In addition, by adding
gpecific dummy variables one can classfy the banks according to various criteria,
such as the Sze of tota assets, or even according to some regiona features of banks,

and quantifying their impact on the structure of bank loans.

24  Capital Adequacy Ratios and Subordinated Loans

Subordinated loans can play a crucid role in the process of adjusment of the
capitd adequacy ratios in a sense that banks may increase the issuance of the sub-
loans in order to boost the capitd retios. This method, aong with the practise of
cutting back the lending, are two widdy used methods for achieving higher or
mantaining the exising capitd adequacy raios. In the lcdandic banking sector,
issuance of subordinated loans is a practise of recent years, where the available data is
not enough for a conclusve evidence to be found that changes in the subordinated
debt are caused by the changes in the capital adequacy ratios. The data, however.
reveds evidence tha issuance of subordinated loans have grown subgtantialy over
the last 3-4 years with a higher rate than even the growth rate of the banking system
capital, thus having strong impact on the sructure of the capitd adequacy ratios. The
use of subordinated debt is regulated by the Bade Accord. The issuance of
subordinated debt has aso been advocated on risk disclosure grounds. The idea is that
if the banks are obliged to hold a minimum level of such a debt and are required to
roll it over on the market on aregular basis, the market will indirectly rate the bank.
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The typica benefits from such proposas rely on the fact that sub-debt may provide a
cagpital cushion and it may impose both direct and indirect discipline on banks in their
risk diversification strategy as to™:

Bank riskness or asset quality signal for regulators and market participants,

More prompt falure resolution process, resulting in fewer losses to the
insurance fund,

More methodica falure resolution process because debt holders unlike
demand depositors must wait until the debt matures to wak away from the
bank rather than run, and

Lower cogt of cepitd because of the tax advantages of deducting interest
payments on debt as an expense, enabling banks to reduce their cost of capital

and/or supervisors to increase capitd requirements.

CAR with and without Subrodinated Loans

1995-98
1998
1997 CAR Excluding
Subordinated Loans
BECAR
1996 c
1995

Percent

Source: Central Bank of Iceland, Bank Inspectorate.

Subordinated loans have more than doubled in lcdand over a period of two
years, whereas other capitd has increased only by 14%. This affects dso the capitd
ratios since the subordinated loans are mainly issued to strengthen the capitd base and
the equity postion. The drop in capital ratios in year 2000 to 9.6 percent from 10.1
percent in year 1999 is even higher excluding the subordinated loans — ratio, which
dropped to 6.5 in year 2000 to 7.4 percent in year 1999. The existence of the strong

10" subordinated debt as Bank Capital: A Proposal for Regulatory Reform, Douglas D. Evanoff and
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link between the growth of bank lending and the cepita adequacy ratio excluding
subordinated loans is dso supportive by the highly negative corrdation coefficient

between these two variables, it being —0.84.

Subordinated Loans and
Banking System Capital

1995-97
25
20,5 21,7
20 Banking System Capital
. Excluding Subordinated
o 151 Loans
é 10 Subordinated loans
5 -
O -

1995 1996 1997

Larry D. Wall, Economic Perspectives, Federal Reserve Bank of Chicago
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3 BANKING INDUSTRY, CAPITAL CHARGESAND RIK
DIVERSFICATION:

3.1 Introduction

The very fird sat of influence of the capitd adequacy rules can be located in
the domain of the efforts of meeting these requirements by the banks themsdves and
by the changes that these efforts have induced in the banks balance sheets. Indeed,
mogt of the studies, as in for, eg., Wdl and Peterson (1988), suggest that banks with
relaively low capitd ratios have tended subsequently to boost these ratios by more
than better-capitadised banks. The naturd question that follows is how this was
achieved and how the changes in the lending and borrowing operations can be
adjusted towards achievement of the optima capita adequacy ratio.

The empiricd sudies examining how banks atempted to reach higher levels
of capitd adequacy point out that banks responded to the capitd adequacy
requirements in the least costly way. Whether or not banks raise Tier | or Tier Il
equity may depend in pat on which capitd condraint is most binding. When it is
costly to increase @pitd, it appears that banks may adjust the composition or leve of
lending. As ds0 debated in the previous section, the effects of capitd requirements
are most evident on bank lending.

Ore line of research is devoted to the effects of regulatory capita on the risk
taking behaviour of banks and they suggest that capita requirements may have led to
some increase in risk teking, but because they have rdied on an options pricing
formula and make no atempts to condition on factors other than cepitd ratios, it is

difficult to place much reliance on the results, which in any case are not strong.

The main shortcoming of dl the studies conducted so far is that they do not
provide coherent andysis of how well capitd requirements are used for the purpose of
rik divergfication and what role they may play in the risk diverdfication drategy of
banks while a the same time accounting for changes in the other components of
lending and borrowing aggregeates.
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3.2  Regulatory Capital and Bank Behaviour — an International Comparison

Although the countrywide evidence shows that many banks hold capitd well
in excess of the target ratios set according to the internationa standards, this does not
imply that the setting of such ratios has no impact on their behaviour. Indeed, both the
level of these minimum cepitd ratios and changes to them can have an important
ggndling effect even if a bank is not cgpitd-condrained. This is because the
minimum cgpitd ratio can provide a clear indication of the overdl perception of a
bank and of the role that capitd can play as a means of addressng the risks arisng
from its busness activities and from its ability to manage and control these risks. The
capitd requirement can achieve this effect both in itsdf, and dso in combination with
the risk and impact assessment undertaken by the regulator, and with the use of other
regulatory tools. This sgndling mechanism is adso renforced because the minimum
required capital ratio, and any changes to it, are communicated clearly by the
regulator to both the senior management and the board of a bank.

In generd, requiring a financid inditution to hold a given amount of
regulatory capital has three important effects as part of its risk diversfication strategy:

Fird, it provides a buffer to absorb unexpected losses. The risk of
insolvency is therefore reduced,

Second, if the regulatory capita requirement exceeds what the bank
would voluntarily hold, the cost of its falure to equity holders and
subordinated debt in-holders in case of crises increases. the cost of falure is
thus shifted towards the owners, and away from other firms and ther
cusomers. Although the probability of falure should fal because of the
higher capitd buffer, the net impact may neverthdess be stronger incentives
for the capitd holders to operate effective oversght over the firm's
management. The firm is then less likely to be operated in a way that threstens
its solvency, or breaches conduct of business or dient money regulations;



Findly, market and public confidence may be higher in a firm tha is
known by markets and customers to be well capitdised and this credibility
component might be of particular interest in crises environmen.

However, requiring firms to increese ther regulatory capitd is not costless.
Regulatory capitd is an atempt to define in law what economic cgpitd a financid
firm needs to meet its obligations. Economic capitd should not be increased beyond
the point where the margind cost of further increases outweighs the margind benefit
from holding capitd. The cods of excessve capitd requirements (above optima
economic cgpitd) may incdude a perverse incentive effect, snce requiring more
capitad might induce firms to seek higher returns in aress that are high risk or outsde

their core business.

However, there should be no doubt that the role of strong own capital position
can be crucid for a bank’s survivad or rating. As a case in point it has been caculated
that the Norwegian commercid banks would have survived the banking criss in the
early nineties if they had had a minimum CAR of 10% insead of 8%'!.The
importance of the role of capita for credit rating may well be illustrated by the case of
the Nordic Investment Bank which in the early nineties had higher credibility standing
that its owners due to a very strong capitd podtion in its own right.

Findly, an important point has to be made the international competitiveness
of the inditution should be maintained. It is easy to see that a rigid and difling system
of regulation could drive financid firms to relocate. It is not advisable to impose
prudentiad standards higher than those required by internationa obligations unless it is
conddered that this is judified by extraordinary risks. But up to a cetan point,
increesing the intendty of regulation can actudly enhance confidence in the loca
market and thereby enhance the dtractiveness to financid firms as a place to do

business.

1 stortingets Granskningskommisjon for Bankkrisen, Rapport, Oslo 1998.



3.3  Capital Adequacy Position of the Icelandic Financial System

Financid inditutions in Icdand have the capitd adequacy directives
implemented in their operations and they have achieved the targeted ratio of 8%.
Taken separately by credit inditutions, savings banks in lcdand have mantained
higher ratios on average than the commercid banks. In Table 5 the capitd adequacy
pogtion of lcdandic finandd inditutions is outlined from an internationd

perspective.
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Table 5: Capitd Adequacy Retios: International Comparison

Country 1995 199 1997 1998 1999 2000

Nordic Countries;

Denmark 13.0 12.0 1161 11.32
Only Mortgage Banks 11.9 13.0 134 n.a
Finland n.a n.a 11.9 115
Sweden 14.0 12.3 13.0 10.8
Norway
Commercia Banks n.a n.a 10.8 10.9
Savings Banks n.a n.a 14.4 14.3
Financial Companies n.a n.a 154 13.7
Mortgage Companies n.a n.a 17.6 174
Iceland 111 124 116 104 10.6 9.9
Capital adequacy ratio
excluding sub. loans 10.0 111 10.2 88 8.2 6.7

Selected Transition Countries:

Estonia n.a n.a 8.0 10.0
Lavia n.a n.a n.a 10.0
Lithuania n.a n.a n.a 10.0
Bulgaria n.a 8.0 10.0 12.0
Moldova n.a n.a 24.0 n.a

Emerging Economies:

Honk - Kong 175
South Korea 9.3

Singapore 18.7
Taiwan 12.2
Malaysia 11.3
Indonesia 11.9
Chile 10.7
South Africa 10.1
Argentina 185
Brasil 12.9

Other Market Economies:

United States 12.8
Japan 9.1
Israel 10.5

Source: Central Banks, IMF Database, OECD Bank Profitability.
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Although the Bade standard for capitd adequacy is achieved a a rate of 8
percent, it is only a minimum dandard. A levd dgnificantly above 8 percent is
typicaly consdered prudent, especidly for banks in less diversfied and more volatile
economies, such as Icdand. Probably the very firs set of arguments in favour of this
recommendation is the andyds of the risks that lcdand is facing over the short,
medium and long run, especidly taking into account the experience from the

historicd volatility, both micro and macroeconomic.

The development of the CAR during the last 5 years shows a decrease of more
than three percentage points, and from 12.7 % in 1995 has come to 9.4 % at the end of
June 2000. Capital ratio without subordinated debt has decreased even more sharply,
from 11.7 % in 1995 to 6.6 % at the end of June 2000.

Vaious authorities have showed concerns for potentid indability of the
lcdandic financid system:

"The FME has been particularly concerned about increased lending, unfavourable
trendsin capital adequacy ratios and foreign borrowing by credit institutions. The
Authority has made numerous recommendations and war ned against a low capital
adequacy ratio. The FME also made comments and requested corrective action on
account of the market risk of financial institutions. Sufficient risk management and
internal control have not accompanied the increasing market risk facing the
financial institutions. In this area, the FME has concentrated on the capital
adequacy ratio of credit institutions. The Authority has stressed that the minimum
legal requirement of 8% is not always sufficient and has made known to credit
institutions that it intends in the future to make a systematic assessment of
acceptable levelsfor capital adequacy ratiosfor each individual institution. Credit
institutions will be given a rating based on information about capital adequacy,
asset quality, management capability, earnings quantity and quality, the adequacy
of liquidity, and sensitivity to market risk. On the basis of thisrating, the FME will
eval uate the capital adequacy of each institution. The FME has also declared that
large Icelandic credit institutions, even showing an effective risk management and
internal control, should at least aim for a minimum of a 10% CAD ratio. Other
credit institu-tions should aim for a higher CAD ratio. Special warnings have been
issued regarding the increasing use of subordinated loan capital in order to fulfil
the minimum capital adequacy requirement. The operations of savings banks came
under special surveillance during this period and the FME took measures on
account of the low capital adequacy ratios of some savings banks, in addition to
remarking upon on a range of other factors...This trend makes financial
institutions even more sensitive than before to external influences on their
financial position and operations. It is therefore, of primary importance that
financial institutions maintain sufficient capital ratiosin order to be prepared to
face unexpected setbacks and that these ratios take into account the relevant risk
level 12",

12 The Financial Supervisory Authority, Annual Report 2000, | celand.



In the UK for ingance, only 14 banks (7% of totd number of banks) had an
actud capita pogtion within 10% of ther regulaiory minimum. Some 65% of banks
have a third as much capita as they need, and at the far end of the spectrum 42 banks
(22%) have three times as much capitd asthey need.

Not only do many banks hold capitd in excess of that required, but
additiondly for many the mix of this capitd is of a higher qudity than the minimum
requirements. Typicdly the larger UK banks hold two-thirds of their capita as Tier 1
and one-third as Tier 2. This compares to the minimum of haf as Tier 1 required by
the FSA. Since equity has higher funding codts than dternaive forms of cepitd, it is
relatively expengve for banks to hold a higher quality mix of capita than required.

There is no dmple explanation why some banks choose to hold such high
levels of cgpitd and why for many the mix is of a higher qudity than tha required.
Some suggestions may be drawn from the US, where, as in the UK, many banks hold
excess capitd. One possible explanation put forward for the US is that in markets for
certain insruments, market practice is tha counterparties are only accepted if they
have a commercia credit rating above some agreed level. Some banks therefore am
to build up ther capita ratios in order to achieve better commercia credit retings, to
endble them to trade in these indruments. Additiondly, one can argue tha higher
ratios help reduce funding costs for banks, smply because large amounts of capita
should help reduce the probability of bank fallure. Moreover, the focus of credit
ratings is on default probability rather than on the protection of depostors in the event
of default, so that for a given levd of totd (Tier 1 + Tier 2) cgoitd, a higher qudity
mix (more Tier 1) should dso lower the default probability and improve the rating.
This fact is especidly important dso in the light of the proposed changes to the new
capital adequacy framework, where externd credit rating plays a crucia role.

There may dso be dements of peer group pressure, including one from banks
in other countries market and rating agency views of a bank may be affected by
where its capita ratio stands in relation to others. So if banks in one country have
higher capital ratios, banks in another country may be under pressure to reach a least
that standard.



Another posshility is that some banks take the economic cycle into account
in ther capital planning. The middle of a recesson is the time when banks are mogt
likdy to suffer losses that erode their Tier 1 capitd, and the FSA requires banks to
maintain adequate capital a al times. So one drategy to reduce the risk of having to
sruggle to rebuild cepitd ratios in a depressed market is to accumulate a cushion
above the regulatory minimum at the top of the cycle.

Some other reasons for high risk-asset ratios are more likely to apply to small
banks rather than to large ones. For instance, the larger banks as a group could be well
diversfied, certainly when compared to the smdler banks, and other things being
equd, the more diversfied a bank is, the less voldtile is its earnings stream. If a bank
condders its earnings to be paticularly voldile, it may wish to hold a capitd buffer
that is wdl in excess of its target level. This could be one reason why the larger banks
choose to hold consderably lower capitd buffers than smaler banks. It is dso
important to condder the differing goproach to capitd dlocation between publicly
listed banks and those that are privately owned. Shareholders of publicly listed banks
demand a compstitive return from ther investments, so one might expect Isted banks
to be under greater pressure than their smaller unlisted counterparts to use ther capitd

with maximum efficiency.

A third point to bear in mind about smaler banks is tha many of them are
active in the private banking market. Such banks may wish to demondrate to potentia
depositors that they are well capitaised, and thus that funds deposited with them are
safer than those deposited with aless well-capitalised competitor.



34  Determining the Minimum Sze of the Capital Adequacy Ratio

of Icelandic Banks

The capitd adequacy rétio of the Icdandic commercid and savings banks is
presented below. Our man concluson concerning this question is that optima
economic cgpitd and thus the minimum CAR should be closdy related to the sze of
voldility, both macroeconomic and banking sector-specific, in a cross-country
context. The man prediction of this concluson is tha more voldility adds more to
the sze of the cgpitd ratios i.e the higher the voldility, the higher should be the
capitd ratios aove the minimum levd, as dipulated in the current Bade capitd
Accord. More specificaly,

Iceland: Commercial and Saving Banks
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volatility needs to agpproached on the two different levels. On the firg leve is the
voldility of the main macroeconomic indicators, such as the voldility of the GDP red
growth rate, price leve, productivity, terms of trade etc. On the second level, one has
to take into account volaility of the man financid sector indicators, or banking-
specific indicators, such as voldility of bank deposts, voldility of bank credit to the
private sector, €tc.

International evidence is adso supportive of the fact that capitd ratio above the
minimum is condgdered prudent and this fact is becoming especially important for
highly volatile economies, such as Icdand. In some cases, authorities can impose



legdly binding compulsory messures amed a achieving higher than the minimum
capita adequacy, where twice the minimum rule is conddered as the highest cesirable
level. In Icdand, for example, authorities have issued non-compulsory suggestion that
the desred capitd ratio should be targeted to be about one quarter above the
regulatory minimum. Table 6 provides comparison of the voldility and the capitd

ratios on agroup of countries:
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Table 6: Cross-country Comparison of Volatility and Capitd Adequacy Retios

Real Price Wage
Employ- Produc- Real labour infla- Stand infla- Stand
Countries GDP ment tivity wages costs tion dev. tion dev. CAD*
Iceland 5.20 345 3.75 885 6.35 25 192 264 180 10.38
Denmark 2.60 175 250 4.75 2.75 625 355 850 390 11.98
Sweden 250 285 385 455 390 6.75 340 880 315 1253
Finland 4.05 475 350 4.10 325 6.75 435 103 550 117
Norway 235 285 190 340 4.75 590 305 790 360 126

Source: Inflation and disinflation in Iceland, By Palle S. Andersen and Mar Gudmundsson, January

1998; * Central Bank of Iceland, Bank Inspectorate.

In spite of the fact that capita ratios lack a sound theoretical background, one
can develop different measures for quantifying the desired cepitd ratio above the
regulatory minimum, based on the differences of chosen indicaiors from
predetermined average performance. A matrix can be developed by assgning specific
weights to each indicator, depending on the reative importance for the country in
question. For example, the terms of trade deviaion for Icdand could play relativey
higher importance than some other indicator, or can be of higher sgnificance than the

terms of trade for some other country.

The proposed basc reation for determining the minimum sze of the capitd
ratio of lodandic banks is the following expression'>:

CARIC :al(dIC - dAv)+az(D|c - DAV) +aa(OC|c - OCAV) - a4(F)|c - PAV) +m
Hypothess  + + + ? @)

The ?CAR dands for excess capital in percent above the mandatory minimum
of 8 percent of the capitd adequecy ratio. The explanatory factors on the right hand
gde are the following:

) Macroeconomic effect; country specific
The teem (d,. - d,,) is country specific and stands as a proxy for the
deviaions of lcdand with respect to predetermined matching peers (countries)

average and it represents  macroeconomic volatility factors. In its smplest form, it



may be proxied by the sze of the GDP voldtility measured by the standard deviation.
It may dso be condructed using the weighted average of more than one factor, such
asthe terms of trade voltility, price leve volatility, etc.

The value of the parameter a can be treasted as adjustment parameter of the
mandatory minimum and it can be deived by usng cross-country pand data
edimates employing vaious compardive options in determining the average
peformance. It can take into account the average performance of the OECD
countries, Nordic countries or a group of sdected countries with smilar
characteritics as the ones of the economy under andyss. One can dso impose
additional redtrictions to different parameters or group of parameters in order to

determine their relative importance in the respective country case.

In the proposed changes in Bade Il the macro effect corresponds to country
risk. Sovereigns with the credit rating of lceland (A+ to A), cf. Table 1, get 20% risk
weighting ingead of zero risk weghting in Bade | and for sovereigns with a credit
rating of AAA to AA-. This implies additionad CAR of 12 percent, i.e. 9.2 percent
instead of the mandatory minimum of 8 percent.

Much the same result is obtained, or an additiond CAR of 16, if a is
caibrated to 0,08. d;=0,026 (standard deviation of GDP in lcdand) and dy =0,01
(average sandard deviation of GDP in OECD countries).

(i) Diverdfication effect; bank specific

The second term (Dic — Da) is bank specific and is meant to proxy the risk
diversfication, measured as, eg., weighted average of the bank's sectord
concentration ratio of loans. It may, however, be difficult in practice to obtain a single

measure of risk exposure.

This €ffect can be compared to the granularity adjustment in Bade Il which
isintended to adjust inefficient distributions of risk to efficient ones'*.

13 Once again, we are referring to the existing legislation and rules based on Basle .
14 ¢f. Jokivuolle E. and K. Kauko, (2001), The New Basel Accord: Some Potential Implications of the
New Standards for Credit Risk”, Bank of Finland Discussion Papers.



(i) Microeconomic risk effect; bank specific

The third term (OC,. - OC,,) stands for a messure of individua credit risk

from the bank’s point of view. As a proxy we can use the deviation of the own capita
of the bank’s borrowers from the average in benchmark countries. In practice, a bank
can cdculate the actuaria credit risk of its loan portfolio to measure this type of risk
or rdy on externd rating of the borrowers. This corresponds of course to the
internaly risk based systemsin Badell.

(V)  Profitability effect; bank specific

The lagt teem (P - P,,) stands for the deviaion from the average concerning

the pre-tax profits as sngle measure for the bank’s profitability ratio, where it is dso
possible to congruct this term as weighted average of the net interest income, nor:
interest income, operating expenses and the pre-tax profits. The hypothess is that the
higher profits are in excess of benchmark, the less is the need for strengthening the
CAR. This effect could capture the market power of the firm, i.e to determine loan
raes and fees This effect is not inherent in Bade Il which assumes competitive

markets.

Taken together, the four effects suggest a higher minimum CAR for lcdandic
banks than the mandatory 8 percent. A minimum CAR of a least 10 percent seems
reasonable during the upswing in the economy.

V) Theterm m is an eror term that captures random effects not accounted for in
the rdation. Determining the deviaion of each term will provide quantitative measure
of the optimaity of capitad adequacy ratio asde from the prescribed mandatory

minimum.

35 The Importance of Non-Performing Loans and the Level of Provisioning

Non-peforming loans and the leved of provisoning in the financid system
deserve specid attention. There may in practice exist a trade-off between these factors



and the CAR. The size of non-performing loans may change due to various reasons
and this varigtion will ultimatdy be reflected into the bank’s lending paiterns. One
can aways expect a bank to reduce lending as the size of nonpeforming loans
increases. There are two important aspects of the level of non-peforming loans thet
we think deserve specid attention.

The firg is concerning the problems in connection to the accurate disclosure of
the sze of nonpeforming loans in the economy and ther reation to the leve of
provisoning in the banking sector. The second is the one concerning the possibility
that the levd of providoning to be used anticydycdly through the implementation of
the concept of the dynamic provisoning.

If the disclosure of the non-performing loans in one economy is poor, the
amount of specid provisoning for non-performing loans can dso serve as proxy for
the non-performing loans. If provisoned amounts are a congtant proportion of non
performing loans, then the provisoning-lending ratio can be good proxy to the nor:
performing ratio. Sometimes the provisoning may lag behind the nonpeforming
loans, depending on the bank’s profit podtion. If a bank has weeker profits the
provisoned amounts may not ingtantaneoudy follow the non-peforming loans. If one
decides to use the actud non-peforming loans it is dways indructive to look at the
ratio of provisoning and lending to borrowers that went bankrupt, as the magor

component of the non-performing loans.
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Provisioning for Loan Losses and Write-Offs
(Proportion of Total Loans and Guarantees)
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The dze of provisoning in lcdand reached the highest levd in 1992 being
3.7% of tota loans and guarantees while the data for find write-offs reached its
highest level with 2 years ddlay, i.e. in 1994, being dightly above 2.5 % of totd loans
and guarantees'™®.

3.6 CARand The Sectoral Pattern of Lending

As dated before, one of the main posshilities for maintaining the targeted or
achieving higher cepital adequacy ratio would be by reducing lending. Teking into
account that lending in macroeconomic terms is broken down into net domestic credit
to the government and to the private sector, it is intereting one to see which part
takes larger cutsif indeed the overal credit is reduced.

Some studies'® are supportive of the fact that the government credit is the one
that takes this burden which gives podtive incentive for the private invesments. This
needs to be reated to the efficiency of the economy’s public expenditure policy where
saving measures might be closdy related to the items that indeed enable and facilitate
private invesments. However, if the higher targets of capitd ratios act as implicit

15 Central Bank of Iceland, Bank Inspectorate, Diverse Figures from Annual Accounts, 1997.
18 Thakor V.A. Capital Requirements, Monetary Policy, and Aggregate Bank Lending: Theory and
Empirical Evidence, Journal of Finance, 1996
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taxation to private invesment through the reduced lending to the private sector, it is
more likely that the overal economy will suffer in terms of lower growth rates.

lcdlandic data does not support the concluson that banks reduce lending in
order to achieve higher capitd ratios, as evidenced by the high net lending growth in
the last haf a decade. Although the lending growth has somewhat dowed down, if

one looks a the lending petterns of both categories, it is easly recognissble that
lending to the government is declining over the last decade while lending to the

private sector shows increasing trend.

Sectoral Breakdown of Lending 1995-2000

% (12-month percentage change)
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4. Condusions

In this sudy some aspects of the influence of capital adequacy requirements
(CAR) on financid dability and the macroeconomy in lcdand have been andysed.
The lcdandic banking sector is in compliance with the minimum CAR by having
higher than the mandaory minimum of 8 percent. However, a rdativey high
macroeconomic volatility and reaively smdl diverdfication of the economy, suggest
that lcelandic banking sector should increase its capitd coverage above the mandatory



minimum during the upswing of the economy. CAR in the lagt 5 years has dropped by
more than three percentage points, and from 12.7 % in 1995 it had fdlen to 94 % by
the end of June 2000. Capita ratio without subordinated debt has decreased even
more sharply, from 11.7 % in 1995 to 6.6 % a the end of June 2000. Although
various mahematicd exercises have been conducted concerning the impact of the
weightings and the different rating methodologies, dl goproaches must dat usng
certain portfolio combinations, which fal to provide universd methodology or hardly
any guidance about the optima sze of the CAR, regardless of the particular portfolio
combination. In this direction, the most widdy cited criteria for optimality

condderations are the cost of funding, credibility and economic cycle arguments.

The results of the regresson andyss point out that on the average the CAR
changes in the same direction as the GDP growth rate, suggesting that banks take into
account economic conditions in the process of capitd planning. However, there are
aso periods when the CAR moves countercyclicaly mostly as a result of excessvey
deteriorating macroeconomic conditions. The terms of trade are an important proxy
for the macroeconomic activity in a smal and open economy such as lcdand. Banks
have higher capitd retios in periods when terms of trade are improving, reflecting a
sounder pogtion of the banking sector. In the case of bank lending in lcdand,
regresson results confirm the importance of the standard demand Sde factors in
explaning the movement in bank lending, as proxied by the GDP growth rate and the
terms of trade. However, in both specifications supply sde fectors falled to explan
the changes in bank lending, as proxied by the discount rate and the gross savings
rate. The results might have been different if it had been possible to take the interbank
lending rate into account and if lagged response of the discount rate had been
included. The results suggest limited importance of the discount rate and the gross
saving rae as driving supply side forces of the bank lending. One explanation could
be that banks rely on different funding sources, mostly externd.

The most compelling conclusion is that capitd adequacy ratios do not follow
the big increese in lending. On the contrary, the increese in lending is followed by
decreasng CAR. Incressed lending plus deteriorating cepitd adequacy ratios
combined with the excessve rise in the subordinated loans should be taken into
account when edimating the gability of the financid sector. Subordinated loans have



grown subgtantidly in the banking sector over the last 3-4 years with a higher rate
than even the growth rate of the banking system capitd. Since the subordinated loans
ae manly issued to drengthen the capitd base and the equity postion they have
strong impact of the capital adequacy retios.

The peper atempts to provide guiddines for minimum CAR of Icdandic
banks with respects to matching peers. In this respect, four factors are suggested: a
macroeconomic  effect, a diverdfication index, credit risk raing and a profitability
measure. Quantification of the minimum capitd ratio aove the regulaory minimum
is based on the differences of chosen indicators from predetermined average
peformances of reference groups. These criteria in combination suggest that
minimum CAR for lcdandic banks should be a least 10 percent during the upswing
to be used as a buffer during the downturn of the economy. The New Capita
Adequacy Framework or Bade Il is referred to in the paper but its impact on lcdandic
banks will be subject to a specid study.
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