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Introduction

Problems created by concentration risk have been identified long ago ...

“But divide your investments among many places, “If you owe the bank $100 that's your problem.

for you do not know what risks might lie ahead.” If you owe the bank $100 million, that's the bank's
problem.”

Ecclesiastes 11,2 (4th-3rd century b.c.) J. Paul Getty (1892 — 1976)

... however, both from a modeling point of view and in practice, our ability to
manage this type of risk remains limited
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Aspects of concentration Risk

Concentration risk arises in many contexts within a financial institution
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Credit concentration
Key principles

The "Principles for the Management of Credit Risk" document, published in 2000 by the Basel Committee on
Banking Supervision, lists the most important principles for managing credit risk, closely linked with
concentration risk management.

Key points:

 each financial institution should introduce total credit limits at the level of individual counterparties (or
groups of related counterparties), aggregating for this purpose, in a comparable and significant manner, the
different types of exposure arising from each type of activity;

 the granting of credit in a financial institution should be managed by ensuring that credit exposures are in line
with the internal prudential rules as well as with the applicable prudential rules; to that end, the internal control
system must ensure that any exceptions to the policies, procedures and limits are promptly notified to the
bodies responsible for intervening;
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Credit concentration
Key principles

 a financial institution must not create an internal incentive system in contrast with the credit risk
management strategy and in particular it should not encourage short-term profit-seeking strategies deviating
from credit policies or exceeding the existing limits;

 credit policies should ensure an adequate portfolio diversification, given the markets to which the financial
institution that adopts them and its overall credit strategy is addressed; in particular, they should identify
portfolio composition targets and introduce limits on dimensions such as (a) individual counterparties (or
related counterparty groups), (b) sectors, (c) geographic areas, (d) specific products;

 In setting credit risk limits, a financial institution should also consider the consequences of stress scenarios;
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Credit concentration
Key principles

» concentration risk can take many forms and may occur whenever a large number of exposures have
common risk characteristics: in addition to the dimensions already mentioned ("single-name", geographical
and sectoral concentrations), certain concentrations may occur in the type of underlying guarantees, the
maturity, or the most complex and least obvious features;

* in many cases, because of the market segments where a financial institution operates, geographical location
or lack of access to economically diverse borrowers or counterparties, avoiding or reducing concentrations
can be extremely difficult. In addition, a financial institution may also determine that it is being adequately
compensated for incurring certain concentrations of risk. Financial institutions should not necessarily forego
booking sound credits solely on the basis of concentration: they may need to make use of alternatives to
reduce or mitigate concentrations. Such measures can include pricing for the additional risk, increased
holdings of capital to compensate for the additional risks and making use of loan participations in order to
reduce dependency on a particular sector of the economy or group of related borrowers. Financial institutions
must be careful not to enter into transactions with borrowers or counterparties they do not know or engage in
credit activities they do not fully understand simply for the sake of diversification;
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Credit concentration
Key principles

« Concentration management mechanisms such as credit derivatives, loan sales, securitization and other
secondary market forms involve risk profiles that need to be properly identified and managed.

—~———

Concentration risk is difficult to handle because, very often, attempts to manage it after it has
been taken entail other, more serious risks

Hence it is important to invest in a set of limits and decision-making processes that prevent
excessive concentrations
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Banking regulation

Background

In the last thirty years
banking regulation
has been shaped
mainly by the Basel
accords.

While the complexity

and scope of Basel

rules have increased Main
dramatically over time, changes
concentration risk has

received relatively

little attention, and

remains an element of

the so-called «second Risks
pillar» of the Basel II covered
framework
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Measuring concentration risk

Four ways to do it

Very often, the best way to evaluate concentration risk in a credit portfolio is to go through the list of the top 20 exposures, analyzing information such as the
counterparty rating, its group, sector and country, and the average recovery rate associated with existing exposures

In order to go beyond this view, several types of measures can be used:

Portfolio models Analytic adjustments Other analytic

Heuristic
suggested by the regulation adjustments

measures

Single-name / / / /

concentration

Sector / / /

concentration

Geographic / / /

concentration
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Heuristic indicators

An overview

The document «Guidelines on the management of
concentration risk under the supervisory review process»
issued by CEBS (now EBA) in 2010, lists a wide range of
concentration indicators used in the banking sector.

While in most cases these are simple heuristic measures,
some of them, such as Moody’s Diversity Score, are linked
to a specific credit risk model and are based on
assumptions on default correlations.

Some other measures listed in the document, such as
correlations, are not concentration indicators, but rather
parameters that have an impact on the level of correlation
risk in a credit portfolio.
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Annex 2. Examples of indicators used for concentration
risk management

The following are examples of simple indicaters of concentrations. When used
and where applicable, concentration indicators should be based upon a risk
sensitive measure (such as internal capital, risk-weighted assets or expacted
loss) rather than simply upon the size of an exposure:

= Commaonly related to a relevant numeraire (e.g. size of the balance shest,
own funds, net profit):

o Size of a certain number of large exposures (e. g. the ten largest
exXposures),

o Size of a fixed number of large connected exposures,
o Size of key sectoral/geographical concentrations,
o Exposure to a specific financial instrument;

« Diversity scores, such as the Herfindahl Hirschmann index (HHI),
Simpson’s equitability Index, Shannon-Wiener index, Pielou’s evenness
index, Moody's Diversity Score, etc;

= Concentration cur\.resm;

»  Gini coefficients?;

= Portfolio correlations; and

s Variance/ covariance measures,

30 A concentration curve provides a means of assessing for instance whether a certain
risk is more concentrated in some countries/sectors than in others.

31 Gini coefficient can be used to measure any form of uneven distribution. It is a
number between 0 and 1, where 0 corresponds with complete risk homogeneity (where
every exposure has the same risk) and 1 corresponds with absolute concentration (where
one exposure carries all the risks, and the other exposures have zero risks).
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Using heuristic indicators

An example

One of the simplest measures for single-name
concentration is the ratio between:

- The average gross amount of the top 20 exposures

- A measure of a bank’s own funds (e.g. common equity).

This indicator is, used, for example, by Standard & Poor’s.

While very handy, this measure isn't risk-sensitive: it
doesn't take into account how risky large exposures are,
but only their size.
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Concentration Risk at the 100 Largest rated banks in
Western Europe

m Average gross single large exposure* / ACE

m Average gross single large exposure* / ATE

Decile

Adapted from Standard & Poor’s Ratings Services. The 100 largest banks were determined by size of capital base.
*Average gross single large exposure is the sum of the gross amounts of the 20-largest exposures divided by 20. ACE-
adjusted common equity. ATE — adjusted total equity.
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The Herfindahl-Hirschman index

Definition and meaning

The Herfindahl-Hirschman index is defined as:

N
_ YYL,EaD;* EaD;
XL EaD)?* L \XL,EaD;

HHI

l

EaD represents Exposure at Default.

The reciprocal of the index, n*=1/HHI , can be interpreted as the effective number of exposures in a portfolio.
For a portfolio with a single exposure, HHI equals 1, and n* is 1 as well.

For a portfolio of 1000 loans of equal amount, HHI is 1/1000 , and n*=1000.

When a portfolio approaches infinite granularity, i.e. it is made of a very large number of very small exposures, HHI tends to zero.

Since HHI is the sum of squared exposure weights, it is intuitively linked to the variance of returns in a portfolio. In the case of a portfolio of N assets with
uncorrelated returns and identical return variance o2, portfolio variance is given by HHI times 2.

ecdpe 1
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Portfolio models

Models Such as CreditMetrics, CreditRisk+, Moody’s KMV, etc. can be very effective in measuring concentration risk
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Adapted from CreditMetrics technical document.
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1.2

Starting from the ‘90s, several portfolio credit models have been developed.
Their effectiveness in capturing concentration risk depends on their
structure and parametrization.

One of the most intuitive ways to analyze concentration risk using a portfolio
model is to build a graph with the size of exposures on the x axis and a
measure of relative risk contribution on the y axis.

For example, marginal standard deviation in percentage of exposure can be
used as a relative risk contribution measure.

Another way to use a portfolio model for concentration risk assessment is to
compute, for each counterparty, the following measure:

ESci/EaDi

bi= ESport/EaDport

Where ESc; represents the contribution of an exposure to portfolio risk (as
measured, for example, by Expected Shortfall), and ES,, is the
corresponding measure for the whole portfolio.

This type of measure (se for example Buongiorno and Genero — 2008) is
greater than 1 if exposure i is very risky and/or it adds concentration to the
portfolio.
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The ASRF model

The asymptotic single risk factor (ASRF) model can be used to derive analytic risk measures assuming no concentration

In the “first pillar” of
banking regulation, the
one that deals with
minimum capital
requirements, the Basel
Committee has not
allowed banks to adopt
portfolio models. Instead,
they can use internal
models for risk
parameters (probability
of default, loss given
default, exposure at
default) combined with a
regulatory formula.

‘cnsa depouiti o prestiti

The model used to derive the regulatory formula is based on the Vasicek (1987) approach and is commonly referred to as
"asymptotic single risk factor” or “ASRF” model. The “single risk factor” is the common driver of all default events, and it is
combined, within the model, with as many idiosyncratic factors as the number of obligors.

Yi=\pZ+ 1—-pc¢

Given this very simple factor structure, if we assume that a default occurs when Y, is below a certain threshold, it is possible to
obtain a formula for VaR at a given confidence level in the limiting case of a portfolio with HHI approaching to zero.

Standard normal distribution Inverse of the standard normal Inverse of the standard normal
(N) applied to threshold and distribution (G) applied to PD to distribution (G) applied to
conservative value of derive default threshold confidence level to derive
systematic factor conservative value of systematic
factor

________________________________________________

~PD*LGD]* (1- 15 x b(PD))* -1 x (1 + (M- 2.5)* b (PD)

Source: Basel Committee on Banking Supervision. 15



Analytic adjustments for concentration risk

The ASRF model can be “corrected” by adding a “granularity adjustments”

GA=CxH x ) EAD,

i=l

Source: Bank of Italy.

N
1
ga = Wz Wiz LGDl[(S(Kl + LGDlPDl) — Kl]
i=1
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The results obtained via the ASRF model can be interpreted as risk
measures in the absence of concentration risk.

It is quite natural to attempt to «correct» these results in order to account for
concentration.

Banking regulation describes a simple adjustment for single-name
concentration, which is a linear function of the HHI.

A more general single-name concentration adjustment is presented in
Gordy e Lutkebohmert (2007), based on the CreditRisk+ model.

K, is the capital charge according to the ASRF model, the w; ‘s represent
the EaD weights of each obligor, K* is the weighted average of K, ‘s
according to w; ‘s, and § is a constant. LGD and the capital charge are
expressed as a percentage of EaD, as well as the resulting ga (granularity
adjustment).

For a 99.9% confidence level, Gordy and Lutkebohmert suggest a range for
6 between 4.5 and 6.5.
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Setting-up an internal limits system

The trade-off between risk-sensitivity and robustness

A financial institution
will usually need to
set-up a system of
internal limits.

These will cover at
least single-name

concentration, and
usually also sector
concentration and/or
geographic
concentration.
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B. Loss
Given
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The choice is based on a trade-off that can be described as follows:
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Recovery Rate

PD

Economic capital model

When setting-up an internal concentration limits system, we can choose different measures.

Ability to deal

with worst case
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This chart is an adaptation of a similar one shown in the KPMG paper «Managing Credit Risk — Beyond Basel II».

No risk
differentiation

Full risk
differentiation
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Setting-up an internal limits system

A “mixed” approach

A balanced solution to the trade-off between risk sensitivity and robustness
can be found by taking into account several types of measures:

- for the highest rating levels (say above BBB+ or A-), robustness with
respect to worst case scenarios is more important, therefore we can
impose a sort of «backstop» based on gross exposure

- as we consider lower rating levels, it makes sense to have more risk-
sensitive concentration limits, that scale-down as Value-at-Risk or
Expected shortfall increases.

For scaling purposes, gross risk measures (expected loss + unexpected
loss) or net risk measures (unexpected loss only) usually lead to better
results that expected loss.
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Setting-up an internal limits system

A “cascade” limit structure

- At the top level, a global limit is established; this
could usually be slightly lower than the 25%
regulatory limit and should be treated as a «hard

T . «Hard limit»: Cllploel i
limit» (i.e. not exceptions should be allowed). no exceptions Exposure < 22.5% Own Funds
allowed

- At an intermediate level, a «soft limit» is
established; exceptions are allowed, but need to be o TrtemmesEie [t
approved by the board case-by-case; for high rating «Soft limit>»:

exceptions can be Exposure< X,% Own Funds
levels, this limit could be set near the «large authorized by the where is X, a function of rating e recovery rate

exposure» threshold (10% of own funds). board The maximum of X, is set at 10%

- At the basic level, a further «soft limit» is «Soft limits or first level limit:

established; exceeding this limit should require a «Warning Exposure< X,% Own Funds
«reinforced» approval process,, involving for example threshold» where is X, a function of rating e recovery rate
the Chief Risk Officer; for high rating levels, this limit The maximum of X, is set at 5%

could be set at about a half of the «large exposure»
threshold (5% of own funds).

ecdpe 19

cmsa deponiti o prestiti



Annex

20



References

Available on the web

Documents of the workshop «Concentration Risk in Credit Portfolios», jointly
organized in 2005 by the Basel Committee, the Bundesbank and the Journal
of Credit Risk

http://www.bis.org/bcbs/events/rtfO5prog.htm
http://www.bis.org/bcbs/events/rtf05biblio.htm

«Studies on credit risk concentration» paper by the Basel Committee (2006)

http://www.bis.org/publ/bcbs_wp15.pdf

«Concentration risk in credit portfolios» article, published by the Bundesbank
in its monthly report in June 2006

http://mww.bundesbank.de/Redaktion/EN/Downloads/Publications/Monthly
_Report_Articles/2006/2006_06_concentration_risk.pdf?__blob=publicatio
nFile

«Probability of loss on loan portfolio» paper by O.Vasicek (1987)

http://mx.nthu.edu.tw/~jtyang/Teaching/Risk_management/Papers/Models/
Probability%200f%20L0ss%200n%20Loan%20Portfolio.pdf

«Granularity adjustment for Basel II» paper by M. Gordy and E.
Lutkebohmert (2007)

http://econstor.eu/bitstream/10419/19760/1/200701dkp_b.pdf

«Multi-factor adjustment» paper by M.Pykhtin (2004)

http://www.ressources-
actuarielles.net/EXT/ISFA/1226.nsf/0/e9c944cf9ab30ac9c12577b4001e03
42/$FILE/Pykhtin-Multi-fractor%20adjustment.pdf

«A simple multifactor “factor adjustment” for the treatment of credit capital
diversification» paper by G.Cespedes et al. (2006)

http://www.r2-financial.com/wp-content/uploads/2010/07/Multi-Factor-
JoCR-Fall-2006.pdf

21



References

Available on the web

«Adjusting Multi-Factor Models for Basel Il-consistent Economic Capital»
paper by Gurtler, Hibbeln e VVohringer (2008)

http://mww.efmaefm.org/OEFMAMEETINGS/EFMA%20ANNUAL%20MEE
TINGS/2008-athens/Hibbeln.pdf

«Sector concentration in loan portfolios and economic capital» paper by
Duellmann e Masschelein (2006)

http://www.nbb.be/doc/ts/publications/wp/wp105En.pdf

«Analyzing Concentration Risk» paper by D. Reynolds (2009)

http://www.ermsymposium.org/2009/pdf/2009-reynolds-analyzing.pdf

«Credit Risk of an International Bond Portfolio: A Case Study» paper by
Bucay e Rosen (1999)

http://www.financerisks.com/filedati/wp/algo_paper/ch5_inatlbond.pdf

«A Unified Approach to credit Limit Setting» paper by J. Taylor (2002)

http://www.tabf.org.tw/tw/User/RiskMt/RMA/3956. pdf

«La misurazione del rischio di concentrazione geo-settoriale» paper by V.

Tola (2010)

http://www.bancaditalia.it/pubblicazioni/econo/quest_ecofin_2/QF 72

Standard&Poors «Bank Capital Methodology And
Assumptions» (2010)

https://www.google.it/url?g=http://www.taiwanratings.com/portal/front/show
CustomArticle/bdbf8b8337bc15730137e3b023b00036&sa=U&ei=LZgtU7S
fH8P04gTqvICYBw&ved=0CCEQFjAA&Usg=AFQJCNEUJCCA1xDWsiJbx
Gy0zsXFCmvhlw

22



References

Available on the web

«Principles for the management of Credit Risk» document by the Basel
Committee (2000)

http://www.bis.org/publ/bcbs75.pdf

«Supervisory framework for measuring and controlling large exposures»
document by the Basel Committee (2014)

http://www.bis.org/publ/bcbs283.pdf

«Risk Concentration Principles» document by the Joint Forum (1999)

http://mww.bis.org/publ/bcbs63.pdf

EBA website sections on large exposures regulation

http://www.eba.europa.eu/regulation-and-policy/large-exposures

«Guidelines on the management of concentration risk under the
supervisory review process» (GL31), document by the CEBS (EBA), 2010

http://www.eba.europa.eu/regulation-and-policy/supervisory-
review/guidelines-on-the-management-of-concentration-risk-under-the-
supervisory-review-process

«Call for advice from the European Commission on large exposures - Report
on industry practices», document by the CEBS (EBA), 2006

http://www.eba.europa.eu/-/cebs-today-publishes-a-report-on-industry-
practices-on-large-exposures

«Managing Credit Risk» paper by KPMG (2007)

http://us.kpmg.com/microsite/FSLibraryDotCom/docs/FRM_ManagingCredi
tRisk_WP.pdf

23



References

Available on the web

CreditMetrics technical document (1997)

http://mwww.defaultrisk.com/_pdf6j4/creditmetrics_techdoc.pdf

«Credit Portfolio Modeling Handbook» by CSFB (2004)

https://www.credit-suisse.com/media/ib/docs/investment-
banking/platforms-applications/credit-portfolio-modeling.pdf

Portfolio Risk Tracker model presentation by Standard & Poors (2003)

http://www.risklab.es/es/jornadas/2003/ORenault.pdf

Bankgesellschaft Berlin case study

http://67.192.42.165/sites/default/files/references/PRMStudyGuideExam4.
pdf

Johnson Matthey Bankers case study article

http://www.amielandmelburn.org.uk/collections/mt/pdf/85_09_02d.pdf

«Seminar on Credit Risk Managemente and SME Business» presentation by
R. Maino, 2003

http://www.group.intesasanpaolo.com/scriptlsir0/si09/contentData/view/20
030612_Seminar_Maino.pdf?id=CNT-04-
0000000027AFE&ct=application/pdf

«ll rischio di concentrazione» presentation by P. Schwizer (2011)

http://economia.unipr.ittDOCENTI/SCHWIZER/docs/files/rischio%20di%20
concentrazione.pdf

24



References

Books

Risk Management in Credit Portfolios: Concentration Risk and Basel Il (Contributions to Economics)
Martin Hibbeln

2010

Physica Verlag

Concentration Risk in Credit Portfolios (EAA Series)
Eva Litkebohmert

2009

Springer

The Analytics of Risk Model Validation

Stephen Satchell and George A. Christodoulakis (editors)

2007

Elsevier Finance

Ch. 5 - “Measuring concentration risk in credit portfolios” by K. Duellmann

Il Secondo Pilastro di Basilea e la sfida del capitale economico

A cura di Andrea Resti

2008

Bancaria Editrice

Ch. 3 - “Approfondimento 4 - Il Rischio di concentrazione: I'esperienza di Intesa Sanpaolo” by R.Buongiorno and G.Genero

25



	Concentration risk
	Outline
	Introduction
	Aspects of concentration Risk
	Credit concentration
	Credit concentration
	Credit concentration
	Credit concentration
	Banking regulation
	Measuring concentration risk
	Heuristic indicators
	Using heuristic indicators
	The Herfindahl-Hirschman index
	Portfolio models
	The ASRF model
	Analytic adjustments for concentration risk
	Setting-up an internal limits system
	Setting-up an internal limits system
	Setting-up an internal limits system
	Annex
	References
	References
	References
	References
	References

