


WEBFFIRS 04/24/2015 10:45:45 Page ii



WEBFFIRS 04/24/2015 10:45:45 Page i

“For bank managers, risk managers, and students of financial risk management in banking,
this indispensable guide provides a comprehensive coverage of all related topics, from balance
sheet management to market and credit models. The text groups all that they need to know to
understand the techniques, the practices and the main models, to navigate by themselves in the
ever-evolving and highly technical literature on risks, and towards further specialisations as
needed. There is so much one can talk about, that many authors have a narrow and specialized
approach, which does not help readers to appreciate the full scope of the field. On the other
hand, this book stays focused on risk management while addressing all angles of the field. The
book is an extremely valuable contribution to the knowledge of risk management.”

Christian Jimenez, Regional Director, PRMIA Paris

“This comprehensive volume is ideal for finance professionals who aspire to deepen their
knowledge of risk management in the banking sector. In an ever ever-changing environment of
financial services, this entirely revised edition provides the keys to the sophistication and the
technicalities of risk management techniques and models. With a combination of intellectual
rigor and pragmatic application, the text integrates concisely a wide body of work, avoiding
the narrower approaches of specialists. Overall, Joël Bessis offers a balanced, extensive
yet relevant coverage of the far-reaching expertise needed to control and supervise risks in
financial institutions.”

Elie Heriard-Dubreuil, Senior Director, Global Supranationals,
Sovereign Ratings, Standard & Poor’s Rating Services

“Understanding how banking firms operate and how risk models are designed and
implemented has now become central in modern finance. This book provides a concise
overview of these topics and combines analytical rigor with relevance and practices inspired
by the academic and professional experiences of the author. A must-read for all students and
practitioners who need to have a practical knowledge of how risk management is conducted
and will evolve in banking.”

Christophe Perignon, Associate Professor of Finance, HEC Paris

“The author’s balanced profile, combining academic background with the experience of
professional life, shows up in the ‘how to’ approach for implementing models, techniques and
processes, accessible to non-specialists, in the real world. A truly fantastic book and an
enduring and worthy part of the financial markets literature.”

Professor Moorad Choudhry, Department of Mathematical Sciences,
Brunel University, and former Treasurer,

Corporate Banking Division, Royal Bank of Scotland

“In a context where banking firms face new challenges of risk management and risk regulations,
which have a direct influence of how banks develop, it is more important than ever that all
professionals, bank managers and risk managers alike, have a comprehensive view of the
diversity of risk management contributions, from asset-liability management to banks systems
and risk models. This concise and applied coverage of risk management in banks will enable
professionals to effectively to master the technicalities of the field and form educated judgments
on what risk managers and risk engineers do, which impacts their own roles.”

Patrick Legland, Global Head of Research and Member of
Global Capital Markets Executive Committee, Société Générale
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Foreword

It is a truism that while every financial crisis is different, errors made in risk management in
banking are timeless. I remember well reading an article from 1994, published by the Federal
Reserve Bank of Minneapolis, that highlighted mistakes made by both large and small banks in
the US banking crisis of 1980–81. Every single one of the recommendations made by the
authors of that paper would have been relevant and applicable to banks that crashed in
2008–09. An ineffective risk management framework, coupled with an aggressive asset
origination policy, will always combine to bring badly-run banks down the next time there
is an economic downturn. Sound principles of risk management are vital at all times,
throughout the cycle. In essence, they are timeless.

This book is timeless. I have been familiar with it since it was first published, and have been
its biggest fan ever since. It is great to see it being issued now in its 4th edition. It is one of those
rare books that combines the rigor of a sound, balanced academic approach, essential if one is to
operate in finance without emotion and with logic, with the accessibility and real-world
relevance that is an imperative for the practitioner. It is a genuine “handbook”, one can read it
and apply its principles right away in just about every type of banking institution in the world,
and that bank would be better off as a result.

Every single chapter in the book is worthy of study. I am very enthusiastic about the chapters
on ALM gap and hedging. The author places everything in context, and ties in market risk and
banking book risk, together with credit risk – a rare, combined approach that plays to my own
strong belief about how risk management in banks should be governed by the Asset-Liability
Committee (ALCO). Balance sheet risk needs one oversight body that operates with board
authority, and as the balance sheet is impacted by ALM, market and credit risk together, it
makes sense to view these from the ALCO table.

As a young man I used to play the bass guitar. Being asked to write this Foreword is a bit like
being asked by Paul McCartney to play bass on his next album, it is that much of a privilege!
Professor Bessis has made a fantastic and most worthwhile contribution to the financial
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economics literature with this book, right from its first edition, and I am lucky to have had a
copy on the desk with me ever since it was first published. I do hope that this exciting and
interesting new edition makes balance sheet risk in banking something that is more mainstream
at the board level, and furthermore spurs readers on to their own research and investigation – if
they follow the application and dedication evident in this work, they will not be going far
wrong.

Professor Moorad Choudhry
Department of Mathematical Sciences

Brunel University
Former Treasurer, Corporate Banking Division,

Royal Bank of Scotland
November 2014

viii FOREWORD
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Preface

Risk management in banks became, and remained, a hot topic after the financial crisis.
Addressing risk management in this context is challenging given that the magnitude of the
crisis suggests that risk management was inefficient, that risk models were inadequate and that
regulations failed to meet their goal of avoiding a major crisis. Indeed, it is ironic that the crisis
started when the new Basel 2 regulations were enforced.

Risk management has made considerable progress, however, as the practices became more
sophisticated and as the regulations put pressure on enhancing the resilience of banking firms. It
has become a core management field in banking with a large concentration of resources
dedicated to better identify, assess and control risks.

The book addresses risk management in three main core sections dedicated, respectively, to
asset-liability management, market risk and credit risk. It has been largely inspired from the
observation of gaps in the knowledge of the field of risk management in banks.

In business schools and other graduate programs, students are comfortable with corporate
finance and capital markets, but much less so with the finance of financial firms. The financial
management of banks has not much to do with the corporate finance of commercial and
industrial firms. Still many would like to better understand the inside mechanisms of banks and
many aim at developing themselves in banking careers. These students of finance do not need
standard finance, but rather be acquainted with the specifics of the financial management of
banks and the technicalities of risk management. This book is designed to address these needs.

Many professionals in banks perceive themselves as specialists of their own fields and feel
that they need more background, conceptual and practical, on the expanding core area of risks.
Furthermore, the usage of risk models remained in the hands of a relatively small group of
“quants”. Experts are embedded in banks, but being embedded does not imply that expertise is
shared. The financial literature is broad, specialized and often highly technical in the field of
risks. For those professionals of finance who are not model specialists, navigating through the
variety of contributions is a challenge. This text is designed to provide a balanced background
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in risk techniques. The main risk models are introduced through a number of examples that
should shed some light where more theoretical texts cannot help.

The volume of literature on market risk and credit risk has grown considerably, but less so in
the field of asset-liability management, of which coverage is relatively limited, notably for non-
specialists of banks. However, asset-liability management is a core function in banking. It
concentrates the financial issues of banks and the attention of regulators who impose new rules
on the balance sheet structure of banks. The text provides the minimum background on the area
that all students or managers interested in banking should be acquainted with.

In short, this text is designed to address all that is needed to know for students and
practitioners to be comfortable with the field and able to navigate further in related areas by
themselves, but not more.

This edition has been streamlined compared to previous editions, with a focus entirely on
financial issues, and technical developments have been reduced to the minimum for making the
text self-contained. Many of my former colleagues and professionals with whom I have had the
chance of working in the risk departments of banks have contributed to this text as they shared
their experience. All participants in risk management seminars have also helped by raising
many excellent and challenging questions, which allowed to refine the approach of the book.
They all deserve many thanks for the enrichments that they inspired to this text.

Joël Bessis
Professor of Finance at HEC Paris

x PREFACE
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1
Risks and Risk Management

For risk managers and regulators of banks, risk refers to the uncertainty of outcomes and to the
negative consequences that it may have on a firm, and both aim at enhancing the resiliency of
firms to adverse situations. As a result of their efforts, risks became better identified, assessed
and monitored, risk practices improved and risk models became more widespread. Today, risk
management has become a core central function for financial firms, banks, funds and insurance
companies.

This introductory chapter presents the definitions of financial risks in banking and introduces
typical organizations of the risk management function in banks, defining who should be
accountable for risk controlling and processes.

Contents

1.1 Uncertainty, Risk and Exposure to Risk 1
1.2 Broad Classes of Financial Risk 2
1.3 Business Lines in Banking 5
1.4 Banking Regulations and Accounting Standards 6
1.5 Risk Management 7

1.1 UNCERTAINTY, RISK AND EXPOSURE TO RISK

Risk has been defined in various ways across time. Some definitions focus on the probability of
an event, others refer to the uncertainty of outcomes, positive or negative, and others to risks as
the subset of uncertainty that can be quantified.1

1 Knight, F. H. (1921), Risk, Uncertainty and Profit, New York.
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Risk in finance is defined as the randomness of the return of investments, including both
positive and negative outcomes. Under this view, a greater expected return is associated with a
greater variability of outcomes.

In the financial industry, the view of risk is different. Risk is defined by the uncertainty
that has adverse consequences on earnings or wealth, or the uncertainty associated
with negative outcomes only. This view is that of regulators and risk managers. Regula-
tions aim at enhancing the resiliency of financial firms and of the financial system in
stressed conditions. Risk managers see their role as being accountable for identifying,
assessing and controlling the likelihood and the consequences of adverse events for
the firm.

Under this view, risk is seen as the potential of loss resulting from the interaction with
uncertainty. The interaction arises from the exposure of financial firms to such randomness.
Exposure is the extent to which a business could be affected by certain factors that may have a
negative impact on earnings. For example, exposure to foreign exchange rate is the size of
revenues in foreign currency; exposure to interest rates can be measured by the size of debt
indexed on market rates.

The uncertainty cannot be eliminated but the exposure to uncertainty can be changed.
Examples are numerous. A firm having revenues in foreign currency can borrow in the same
foreign currency to minimize the earning impact of foreign exchange rate fluctuations. A firm
lending floating rate can reduce the fluctuations of net interest income, the interest revenue
minus interest cost, etc., by borrowing floating rate.

Exposures can be long or short. Being long is the conventional practice for investing in
assets or portfolios. The holder of an asset is long and the risk is that the asset value declines.
A short position can be seen as the mirror image of long positions and gains when asset values
move down. In investing, a short position is the sale of a borrowed asset, such as a stock, which
is later bought back for returning the assets to the lender of the security. In the event of a
downside movement, the borrower of the stock buys back the stock at a lower price, hence
makes a gain.

Hedging risks can be achieved by taking inverse exposures to long positions. Holding a
stock is a long position, which takes a loss if the equities decline. A short position is
symmetrical. When a party has both a long and a short position in the same stock, the gains
and losses exactly offset. Hence, a perfectly hedged position is subject to uncertainty, but is not
exposed to risk.

Hedging can be achieved with cash instruments, but is commonly done with derivatives.
Derivatives are instruments, the value of which derives from other underlying assets. For
example, the above firm willing to hedge its long exposure in foreign currency could enter
into a contract, setting today the future exchange rate for converting foreign revenues in the
home currency. This is easier than trying to borrow in the foreign currency. Because of their
flexibility, derivatives are extensively used.

1.2 BROAD CLASSES OF FINANCIAL RISK

Financial risks are defined according to the sources of uncertainty. The broad classes of
financial risks are credit risk, market risk, liquidity risk and interest rate risk, divided into
subclasses relative to the specific events that trigger losses.

2 RISK MANAGEMENT IN BANKING
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1.2.1 Credit Risk

Credit risk is the risk of losses due to borrowers’ default or deterioration of credit standing.
Default risk is the risk that borrowers fail to comply with their debt obligations. Default triggers
a total or partial loss of the amount lent to the counterparty.

Credit risk also refers to the deterioration of the credit standing of a borrower, which does
not imply default, but involves a higher likelihood of default. The book value of a loan does not
change when the credit quality of the borrower declines, but its economic value is lower
because the likelihood of default increases. For a traded debt, an adverse migration triggers a
decline of its quoted price.

Recovery risk refers to the uncertain value of recoveries under default. Recoveries depend
on the seniority of debt, on any guarantee attached to the transaction and on the workout efforts
of the lender. The loss after workout efforts is the loss given default.

Counterparty credit risk exists when both parties of a transaction are potentially exposed to a
loss when the other party defaults. A swap contract exchanging fixed for floating interest flows
between two parties is a typical example. The party who receives more than it pays is at risk
with the other party. The exposure might shift from one party to the other, and its size varies, as
a result of the movements of interest rates. Counterparty credit risk exists when exposures are
market driven.

1.2.2 Market Risk

Market risk is the risk of losses due to adverse market movements depressing the values of the
positions held by market players. The market parameters fluctuating randomly are called “risk
factors”: they include all interest rates, equity indexes or foreign exchange rates.

Market risk depends on the period required to sell the assets as the magnitude of market
movements tends to be wider over longer periods. The liquidation period is lower for
instruments easily traded in active markets, and longer for exotic instruments that are traded
on a bilateral basis (over the counter). Market risk is a price risk for traded instruments.
Instruments that are not traded on organized markets are marked-to-market because their gains
or losses are accounted for as variations of value whether or not materialized by a sale.

1.2.3 Liquidity Risk

Liquidity risk is broadly defined as the risk of not being able to raise cash when needed.
Banking firms raise cash by borrowing or by selling financial assets in the market.

Funding liquidity refers to borrowing for raising cash. Funding liquidity risk materializes
when borrowers are unable to borrow, or to do so at normal conditions. Asset liquidity refers to
cash raised from the sale of assets in the market as an alternate source of funds, for example in
market disruptions. Asset liquidity also refers to the risk that prices move against the buyer or
seller as a result of its own trades when the market cannot absorb the transactions at the current
price. Asset liquidity risk also arises when too many players do similar trades. For example,
banks raising cash from liquidation of assets in the adverse conditions of the 2008 crisis faced
substantial losses from the deep discounts in their trades.

RISKS AND RISK MANAGEMENT 3
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Extreme lack of liquidity results in failure. Such extreme conditions are often the outcome of
other risks, such as major markets or credit losses. These unexpected losses raise doubts with
respect to the credit standing of the organization, making lenders refrain from further lending to
the troubled institution. Massive withdrawals of funds by the public, or the closing of credit
lines by other institutions, are potential outcomes of such situations. To that extent, liquidity
risk is often a consequence of other risks.

1.2.4 Interest Rate Risk

The interest rate risk is the risk of declines of net interest income, or interest revenues minus
interest cost, due to the movements of interest rates. Most of the loans and receivables of the
balance sheet of banks, and term or saving deposits, generate revenues and costs that are
interest rate driven.

Any party who lends or borrows is subject to interest rate risk. Borrowers and lenders at
floating rates have interest costs or revenues indexed to short-term market rates. Fixed-rate
loans and debts are also subject to interest rate risk. Fixed-rate lenders could lend at higher than
their fixed rate if rates increase and fixed-rate borrowers could benefit from lower interest rates
when rates decline. Both are exposed to interest rate fluctuations because of their opportunity
costs arising from market movements.

1.2.5 Foreign Exchange Risk

Foreign exchange risk is the risk of incurring losses due to fluctuations of exchange rates. The
variations of earnings result from the indexation of revenues and charges to exchange rates, or
from the changes of the values of assets and liabilities denominated in foreign currencies
(translation risk).

1.2.6 Solvency Risk

Solvency risk is the risk of being unable to absorb losses with the available capital. According
to the principle of “capital adequacy” promoted by regulators, a minimum capital base is
required to absorb unexpected losses potentially arising from the current risks of the firm.
Solvency issues arise when the unexpected losses exceed the capital level, as it did during the
2008 financial crisis for several firms. This capital buffer sets the default probability of the
bank, the probability that potential losses exceed the capital base.

1.2.7 Operational Risk

Operational risks are those of malfunctions of the information system, of reporting systems, of
internal risk monitoring rules and of procedures designed to take corrective actions on a timely
basis. The regulators define operational risk as “the risk of direct or indirect loss resulting

4 RISK MANAGEMENT IN BANKING
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from inadequate or failed internal processes, people and systems or from external events”.2

The focus on operational risk developed when regulators imposed that the operational risks
should be assigned a capital charge.

1.3 BUSINESS LINES IN BANKING

There is a wide variety of business lines in the banking industry, with different management
practices and different sources of risks. This section provides a brief overview of the diversity
of activities conducted in banking.

Retail banking tends to be mass oriented and “industrial” because of the large number of
transactions. Retail Financial Services (RFS) covers all lending activities to individuals, from
credit card and consumer loans, to mortgages. RFS also extends to very small enterprises, such
as those of physicians or home services. Lending decisions are based on a combination of
automated systems and management monitoring. Statistical techniques are relevant for
assessing credit risk.

Standard corporate lending transactions include overnight loans, short-term loans (less than
one year), revolving facilities, term loans, committed lines of credit or large commercial and
industrial loans. Such transactions are under the responsibility of credit officers and their
reporting lines. For the large corporate businesses, relationship banking prevails when the
relationship is stable, based on mutual knowledge. Credit analysts are industry specialists who
monitor the credit standing of clients. They provide the individual credit assessments of
obligors, based on expert judgment, for making lending decisions.

Investment banking is the domain of large transactions customized to the needs of large
corporate and financial institutions. It also includes trading activities, under the generic name of
“Corporate and Investment Banking” (CIB).

Large corporations demand a variety of services and products, for example from lending
facilities and hedging instruments or issuance of securities. A number of very different activities
are under the umbrella of the CIB pole. The financing of financial institutions, banks, insurance
companies and brokers is organized as separate groups, distinct from those dedicated to
commercial and industrial firms. Mergers and acquisitions form another business line.

All activities of specialized, or “structured”, finance are also conducted by dedicated units
within CIB. The scope of specialized finance includes such activities as project finance, asset
financing (ships or aircrafts), commodities finance, commercial real estate and exports. The risk
analysis differs radically from the assessment of a corporate borrower. In general, the primary
source of repayment is the cash flows generated by the asset(s), from its operations or from the
sale of the asset(s). Structuring refers to the assembling of financial products and derivatives,
plus contractual clauses (“covenants”) in order to make the risk manageable. Securitization is
one of the fields of specialized finance: it consists of selling pools of loans, which are normally
held in the balance sheet of banks, into the capital markets.

Trading involves traditional proprietary trading and trading for third parties. In proprietary
trading, the bank is trading for itself, taking and unfolding positions to make gains. Trading is
also client oriented. “Sales” designate trades conducted when the bank acts on behalf of their
clients. The “sell side” is the bank, selling products to end-users. The “buy side” designates the
clients, corporations and asset managers who buy the products, for example for hedging

2 The definition is from the Basel 2 document (2006), [21].

RISKS AND RISK MANAGEMENT 5
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purposes. Traders and lending officers are not allowed to share information, as inside
information on a corporate client could inspire trades based on undisclosed information.
Banks are also exposed to market risk from their investment portfolio, which is not held for
trading but with an objective of long-term performance.

Other activities do not generate directly traditional financial risks. For example, private
banking, or asset management, is the activity of wealth management for third parties. Advisory
services refer to consulting services offered by banks to corporations considering potential
acquisitions, for example, which do not necessarily imply cash outlays. Risks are primarily
legal and operational.

Figure 1.1 maps the banking activities grouped into main poles.

1.4 BANKING REGULATIONS AND ACCOUNTING
STANDARDS

Banking activities are subject to a wide body of rules. Risks are subject to the regulations rules.
Valuation of assets and liabilities and profit and loss are subject to accounting standards.

Risk regulations differ for the banking book and the trading book. The banking book refers
to the transactions belonging to the core business of commercial banks, lending and deposit
collection. It includes all assets and liabilities that are not actively traded by the institution, and
generally held until they mature. The trading book groups capital market transactions, and is
exposed to market risk. Positions held for trading are held over a short-term horizon, with the
intention of benefiting from expected price movements. The trading book includes proprietary
positions, and positions arising from client servicing and market making.
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FIGURE 1.1 Business lines in banking
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Risk regulations relate directly to the management of the balance sheet, to market risk and
credit risk and are detailed in the corresponding sections of this text.

The accounting standards segregate instruments into four classes differing by valuation and
treatment of profits and losses:

• Financial assets at fair value through profit and loss;

• Loans and receivables;

• Held-to-maturity investments;

• Available-for-sale financial assets.

The financial assets at fair value include all instruments acquired to take advantage of price
fluctuations and are managed with the intention of making short-term profits, the performance
of which is evaluated on a fair value basis. Derivatives are held for trading unless they are
considered as hedges. The assets and liabilities of the trading book are under this category.

Fair value focuses on the price at which an asset can be sold: it is the amount at which an
asset could be exchanged between parties, knowledgeable and willing to exchange. Valuation
depends on whether markets are active or not. Active markets are those where the volume of
transactions provide clear prices. For other instruments, prices can be derived from other traded
instruments in active markets, or valuation is model based.

Accordingly, market instruments fall in either one of three categories: level 1 when quoted
prices are available; level 2 when there are market prices for similar instruments; and level 3 for
model valuation for instruments that are not extensively traded but have a value derived from
models, or mark-to-model, such as options traded over the counter. Model valuation is
recognized as fair value in the absence of an active market.

Loans and receivables are instruments with contractual payments and are not quoted in
active markets. These assets are held in the banking book. In the banking book, income is
determined according to accrual accounting rules of revenues and costs.

Held-to-maturity instruments are financial assets with contractual payments for which the
management intention is not trading. Investment portfolios of banks’ group financial assets,
such as bonds, in which banks invest for the long term with no trading intent, are in this
category. All other assets are available for sale.

Liabilities are either at fair value through profit and loss or other liabilities. The liabilities at
fair value are held for trading, or designated as such, and the performance is based on fair value.
The other liabilities include the normal financing of the bank, debt issued in markets or
wholesale debt, which arises from lending and borrowing from other banks or financial
institutions.

For the trading book, valuation is based on mark-to-market, or mark-to-model for illiquid
instruments. The performance is evaluated on the basis of fair value: profit and loss (P&L) is
measured as the variations of value between two dates.

1.5 RISK MANAGEMENT

Risk management requires that the risks of a financial institution be identified, assessed and
controlled. Enterprise risk management addresses a combination of credit risk, market risk,
interest rate risk, liquidity risk and operational risk. Sound risk practices define who should be
accountable for these risks and how the risk processes should be implemented.
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1.5.1 Motivations

There are strong reasons motivating the sound assessment and management of risks in
decision-making processes, other than compliance with risk regulations.

Risk and return are two sides of the same coin. It is always easy to lend, and to obtain
attractive revenues from risky borrowers. The price to pay is a higher risk than the prudent bank
and higher potential losses. The prudent bank limits risks by restricting business volume and
screening out risky borrowers. It saves potential losses but might suffer from lower market
shares and lower revenues. However, after a while, careless risk takers find out that higher
losses materialize, and could end up with a lower performance than the prudent lender.

Banks that do not differentiate risks of their customers would suffer from adverse
economics. Overpricing good risks would discourage good customers. Underpricing bad
risks would attract bad customers. Discouraging the relatively good clients and attracting the
relatively bad ones would result in adverse selection.

1.5.2 The Risk Processes

Risk processes include the identification, monitoring and control of risks. Risk models serve for
measuring and quantifying risk, and provide the inputs for the management processes and
decisions. To be effective, they should be implemented within a dedicated organizational
framework that should be enterprise-wide.

All risk processes imply that risk policies be properly defined and that the risk appetite of the
firm be well defined. Within this framework, the common process for controlling risks is based
on risk limits and risk delegations. Limits impose upper bounds to the potential loss of
transactions, or of portfolios of transactions. Delegations serve for decentralizing the risk
decisions, within limits.

Limits aimat avoiding that adverse events, affecting a transactionor a portfolio of transactions,
impair the credit standing of the firm. Banks need to segment their activities into meaningful
portfolios, for example by business unit, product or type of clients. Limits of exposure are set
for each segment and down to transactions, forming a hierarchy of limits and sublimits. For
credit risk, limits are set by segment, then by counterparty and then by individual transaction.
For market risk, limits can be set for specific books of trades, then desks and then trades.

Delegations are authorizations to act and take risks on behalf of the organization. Delegations
decentralize and simplify the risk process by allowing local managers to make decisions without
referring to the upper levels of the organization, within the scope of their delegations. For
example, they simplify the risk process for transactions that are small enough to be dealt with by
local procedures.

1.5.2.1 Credit Risk Limits and Delegations

Any limit system requires one or several measures of risk used for determining whether or not a
transaction, or a portfolio of transactions, complies with limits. Various risk metrics are used
for setting limits for credit risk. The amount at risk, or exposure, is a simple measure of the
amount that could be lost in the event of a default of the borrower. Other metrics capture other
dimensions of credit risk. For example, trades might be allowed only for eligible borrowers
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based on their credit quality. Or limits can apply to regulatory capital for credit risk, which
combines various components of credit risk, exposure, loss after recoveries and credit quality.

Credit limit systems are based on common criteria, for example:

• Diversify the commitments across various dimensions such as customers, industries and
regions.

• Avoid lending to any borrower an amount that would increase its debt beyond its borrowing
capacity. The equity of the borrower sets up some reasonable limit to its debt given
acceptable levels of debt/equity ratios and repayment ability.

• Set up a maximum risk level, for example defined by the credit standing of borrowers, above
which lending is prohibited.

• Ensure a minimum diversification across counterparties and avoid concentrations of risk on
a single borrower, an industry or a region.

For being comprehensive and consistent, the limit system has to be bank-wide. Global limit
systems aggregate all risks on any single counterparty, no matter which business unit initiates
the risk, across all transactions with the bank. Global limits are broken down into sublimits.
Sublimits might exist even at the level of a single client. The total usage of sublimits should not
exceed the global limit assigned to each counterparty or portfolio of transactions. Limit systems
allow sublimits to sum up to more than the global limit because not all sublimits are fully used
simultaneously, but the aggregated risk should comply with the global limit. For example,
multiple currency facilities are convenient for clients because they allow raising funds in
several currencies and as needed, but a client should not use more than its global limit.
Utilizations are bounded by either sublimits or global limits, whichever is hit first.

Any excess limit has to be corrected by not entering into a new transaction or mitigating the
risk with guarantees. Some limits might be hit while others are not. Banks’ systems address the
issue with excess limit reports showing which transaction hits which limit.

Credit approval processes vary across banks and across types of transaction. In retail
banking, the process relies on procedures that need to accommodate a large volume of
transactions. Time-consuming processes are not applicable for the retail portfolio because of
the high number of transactions. Instead credit scoring mechanisms and delegations are used,
within the guidelines of the credit policy. In normal circumstances, the credit officer in charge
of the clients of a branch is authorized to make decisions as long as they comply with the
guidelines.

For large transactions, the process involves credit committees. Credit committees bring
together the business line, the risk managers and the general management. The business line
proposes new transactions, together with a risk analysis, and the committee reviews the deal.
Committees need to reach a minimal agreement between members before authorizing a credit
decision by examining in detail significant credit applications. The committee makes a yes/no
decision, or might issue recommendations for altering the proposed transaction until it
complies with risk standards. Collateral, third-party guarantees or contractual clauses, mitigate
the risk. The alternate process is through “signatures” whereby the transaction proposal is
circulated and approval requires agreement between all credit officers. Whether signatures or
committees are used for approval, risk officers remain accountable for the risk decisions and
decisions are recorded, eventually with comments and recommendations of participating
executives.
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