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he role of risk management is becoming more important as both banks and super-
visors around the world recognize that good risk management practices are vital, not

only for the success of individual banks, but also for the safety and soundness of the
banking system as a whole. As a result, the world’s leading banking supervisors have
developed regulations based on a number of “good practice” methodologies used in
risk management. These regulations, outlined in the International Convergence of
Capital Measurement and Capital Standards, also known as the Basel II Accord,
codify the risk management practices of many highly regarded banks.

The importance of these risk management methodologies as a basis for regulation
is hard to overstate. The fact that they were developed with the support of the inter-
national banking community means that they have gained worldwide acceptance as the
standards for risk management in banks.

The implementation of risk-based regulation means that bank staff, as well as bank
supervisors, will need to be educated and trained to recognize risks and how to imple-
ment risk management approaches. Consequently GARP offers this program, the
Foundations of Banking Risk, to develop in bank staff a basic understanding of banking,
banking risks, and bank regulation and supervision.

To complete the Foundations of Banking Risk, students will also be required to
review and understand certain assigned additional readings and take and pass an
assessment exam consisting of multiple-choice questions.

This study text has been designed to assist students in preparing for the Founda-
tions of Banking Risk assessment exam. It is presented in a user-friendly format to
enable candidates to understand the key terms and concepts of banking, banking risks,
and risk-based regulation.

This study text contains many technical terms used in banking and risk manage-
ment. These terms are either defined in the text or in the glossary. Since the material
is at the introductory level candidates are not expected to have a reasonable under-
standing of risk management or experience in banking.They are not expected to know
terms commonly used in the finance industry.

Each chapter contains a number of examples of actual financial events, as well as
case study scenarios, diagrams, and tables aimed at explaining banking, banking risks,
and risk-based regulations.

This study text has adopted the standard codes used by banks throughout the world
to identify currencies for the purposes of trading, settlement and the displaying of mar-
ket prices.The codes, set by the International Organization for Standardization (ISO),
avoid the confusion that could result as many currencies have similar names. For
example, the text uses USD for the U.S. dollar, GBP for the British pound, EUR for
the euro, and JPY for the Japanese yen.
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hapter 1 introduces banks and the banking system, the role banks play in facilitat-
ing economic activity, and the relevant risks banks face. The three core banking

functions—collecting deposits, arranging payments, and making loans—and their
attendant risks are described. As this chapter intends to provide a foundation for the
more detailed discussions in subsequent chapters, most of the key topics are presented
within a risk management framework. A glossary is provided at the end of the book.

Chapter Outline

Banks and Banking
• 1.1 Banks and Banking
• 1.2 Different Bank Types
• 1.3 Banking Risks
• 1.4 Forces Shaping the Banking Industry

Key Learning Points
• Banks provide three core banking services: deposit collection, payment arrange-

ment, and loan underwriting. Banks may also offer financial services such as cash,
asset, and risk management.

• Banks play a central role in facilitating economic activity through three interre-
lated processes: financial intermediation, asset transformation, and money creation.

• Retail banks serve primarily retail customers, and wholesale banks serve primarily
corporate customers. A country’s central bank regulates other banks, provides serv-
ices to other banks and sets monetary policy on behalf of the country’s government.

• The main risks that banks face are credit, market, and operational risks. Other
types of risk include liquidity, business, and reputational risk.

• Multiple forces shape the banking industry, including regulation, competition,
product innovation, changing technology, and the uncertainty surrounding future
interest and inflation rates.

C
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CHAPTER 1

Functions and Forms
of Banking
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Key Terms
• Asset transformation
• Banking book
• Basel Accords
• Brokerage services
• Business risk
• Central bank
• Commodity risk
• Credit risk
• Equity risk
• Financial intermediation
• Foreign exchange risk
• Inflation rate
• Interest rate
• Interest rate risk
• International or global banks

• Investment banking services
• Liquidity risk
• Market risk
• Money creation
• Money multiplier
• Operational risk
• Regulatory reserve capital
• Reputational risk
• Reserve requirements
• Retail banks
• Risk management
• Trading book
• Underwriting
• Universal banks
• Wholesale banks



Functions and Forms of Banking

1.1 BANKS AND BANKING
Banks and banking have been around for a long time.To understand banking risk and
regulation, we first must understand the range of services banks provide and the key role
banks play in a modern economy.

1.1.1 Core Bank Services

Banks offer many products and services. While there is variation among banks and
across regions, the core services that banks traditionally provide are:
• Deposit collection—the process of accepting cash or money (deposits) from indiv-

iduals and businesses (depositors) for safekeeping in a bank account, available for
future use.

• Payment services—the process of accepting and making payments on behalf of
the customers using their bank accounts.

• Loan underwriting—the process of evaluating and deciding whether a customer
(borrower) is eligible to receive a loan or credit and then extending the loan or
credit to the customer.

As banking has evolved, the complexity of the three core banking functions noted
above has increased. For instance, in early banking, depositors of funds with a bank
received in return a certificate stating the amount of money they deposited with the
bank. Later, deposit certificates could be used to make payments. Initially a cumbersome
process, the concept of using deposit certificates for payments further evolved into
“passbooks,” checks, and other methods to conveniently withdraw deposits from the
bank. Today, deposits, withdrawals, and payments are instantaneous: withdrawals and
payments can now be made through debit cards, and payments are easily made via
electronic fund transfers. See Figure 1.1 for examples of bank products and the serv-
ices each provides.

Underwriting has many different meanings in finance and banking. This book
focuses on lending or credit. Banks underwrite loans in two steps. First, the bank
analyzes the borrower’s financial capacity, or the borrower’s ability and willingness to
repay the loan or credit.This process will be discussed in detail in Chapter 5.Then, the
bank pays out, or funds, the loan (money or cash) to the borrower.

FUNCTIONS AND FORMS OF BANKING 3



4 FOUNDATIONS OF BANKING RISK

Figure 1.1 Examples of bank products and core bank services

Services Examples of Bank Products

Collecting deposits, • Checking accounts
or deposit collection • Certificates of deposit

• Savings accounts

Arranging payments, • Debit cards
or payment services • Electronic banking

• Foreign exchange
• Checking accounts

Underwriting loans • Commercial and industrial loans
• Consumer loans
• Real estate/mortgage loans
• Credit cards

Providing all these core services is not enough for an institution to be called a bank in
a modern economy, however. In addition to taking deposits, making loans, and arrang-
ing payments, a modern bank will also hold a banking license and be subject to
regulatory supervision by a banking regulator.

1.1.2 Banks in the Economy

Through the core bank services mentioned, banks are critical facilitators of economic activity.
• Banks channel savings from depositors to borrowers, an activity known as finan-

cial intermediation.
• Banks create loans from deposits through asset transformation.
• Banks, through financial intermediation and asset transformation, engage in

money creation.

When a bank accepts deposits, the depositor in effect lends money to the bank.
In exchange, the depositor receives interest payments on the deposits. The bank then
uses the deposits to finance loans to borrowers and generates income by charging the
borrowers interest on the loans the bank issues. The difference between the interest
that the bank receives from the borrowers and the interest it pays to the depositors is
the main source of revenue and profit to the bank.

When underwriting a loan, a bank evaluates the credit quality of the borrower—the
likelihood that the borrower will repay the loan. However, depositors, who lend money
to the bank in the form of deposits, typically do not evaluate the credit quality of the bank
or the bank’s ability to repay the deposits on demand. Depositors assume that their
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deposits with the bank are safe and will be returned in full by the bank when so demanded
by the depositors.This puts depositors at risk since, as we will see in later sections, banks
occasionally do fail and are not able to repay deposits in full upon demand (Section 3.1).
To protect depositors against bank failures, governments have created safety nets such as
deposit insurance (Section 3.4). These safety nets vary from country to country and
generally do not provide unlimited protection, thus leaving a certain percent of deposits
exposed to the risk that a bank will default and the depositors will not be able to receive
their deposits in full.

By collecting funds in the form of deposits and then loaning these funds out, banks
engage in financial intermediation. Throughout the world, bank loans are the
predominant source of financing for individuals and companies. Other financial inter-
mediaries such as finance companies and the financial markets also channel savings and
investments. Unlike other financial intermediaries, though, banks alone channel
deposits from the depositors to the borrowers. Hence, banks are also called depository
financial intermediaries.

Financial intermediation emphasizes the qualitative differences between bank
deposits and bank loans. Bank deposits (e.g., savings accounts, checking accounts) are
typically relatively small, consisting of money entrusted to the bank by individuals,
companies, and other organizations for safekeeping. Deposits are also comparatively
safe and can typically be withdrawn at any time or have relatively short maturities. By
contrast, bank loans (e.g., home mortgage loans, car loans, corporate loans) are gener-
ally larger and riskier than deposits with repayment schedules typically extending over
several years. The process of creating a new asset (loan) from liabilities (deposits) with
different characteristics is called asset transformation (see Figure 1.2).

Figure 1.2 Asset transformation

Assets BANK Deposits

Large Loans / High Risk Small Deposits / Low Risk
Long Maturity Short Maturity
BANK LENDS BANK BORROWS
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1.1.3 Money Creation

Banks earn revenues from the financial intermediation/asset transformation process by
converting customer deposits into loans. To be profitable, however, the interest rates
that the bank earns on its loans must be greater than the rate it pays on the deposits that
finance them. Since the majority of deposits can be withdrawn at any time, banks must
balance the goal of higher revenues (investing more of the deposits to finance loans)
with the need to have cash on hand to meet the withdrawal requests of depositors. To
do this, banks “reserve” a relatively small fraction of their deposit funds to meet depos-
itor demand. Banking regulators determine the reserve requirements, the proportion
of deposits a bank must keep as reserves in the vault of the bank. Keeping only a small
fraction of the depositor’s funds available for withdrawal is called the fractional
reserve banking system. This system allows banks to create money.

Money creation is the process of generating additional money by repeatedly lend-
ing, through the fractional reserve banking system, an original deposit to a bank.

EXAMPLE

Suppose Universal Bank has collected deposits totaling USD 100 and retains 10% of those deposits
as reserves to meet withdrawals. Universal Bank uses the remaining 90%, or USD 90, for lending
purposes. Suppose the USD 90 is lent to one person, who then spends all the funds at one store.
This USD 90 is effectively “new” money. The store then deposits the USD 90 in Competitor Bank.
At that point there are deposits in the two banks of USD 190 (the initial deposit of USD 100 plus
the new deposit of USD 90). Competitor Bank now sets aside 10% of the USD 90, or USD 9, in
reserves, and loans the remaining USD 81, which is then deposited by the borrower in Third Bank.
There is now USD 100 + USD 90 + USD 81, or USD 271 of deposits in the three banks. As this
process continues, more deposits are loaned out and spent and more money is deposited; at each
turn, more and more money is made available through the lending process.

Figure 1.3 below shows the amount of money that an initial USD 100 deposit generates,
assuming a 10% reserve requirement, transaction by transaction. Over the course of 21 separate
transactions, USD 801 of deposits is generated, from an initial deposit of only USD 100. Allowed
to continue indefinitely, this process would generate a total of USD 1,000 in deposits—the
original USD 100 deposit plus USD 900 created through subsequent loans.

Figure 1.3 Money creation (USD 801 in new lending from initial USD 100 deposit)
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In the example on the previous page, the cycle started with an initial deposit of
USD 100; no additional money was put into the system. Portions of the original USD
100 repeatedly flowed through the system, increasing both bank deposits and bank
loans.The amount of money created at each deposit is 90% of the previous step (100%
less the 10% held in reserve).

Reserve requirements limit how much money an initial deposit can create in the
fractional reserve banking system. The money multiplier, the inverse of the reserve
requirement, is a formula used to determine how much new money each unit of
currency deposited with a bank can create. As the following example shows, the higher
the reserve requirement the more the bank must keep as regulatory reserves in the vault
of the bank and the less money banks can create.

EXAMPLE

With a reserve requirement of 10%, the money multiplier is 10 (1/10% = 10). Thus, the amount
of money that can be created on a USD 100 deposit is USD 1,000. Out of USD 1,000, USD 900 (or
90%) is new money and USD 100 (or 10%) is the original deposit.

With a reserve requirement of 20%, the money multiplier falls to 5 (1/20% = 5). Thus, the
amount of money that can be created on a USD 100 deposit would be USD 500. Out of this USD
500, USD 400 (or 80%) is new money and USD 100 (or 20%) is the original deposit.

Globally, banks represent the largest source of financing for businesses and are
therefore critical to economic development. Banks provide debt financing by under-
writing loans and bonds and otherwise helping companies secure financing by issuing
bonds in the credit or debt markets. Banks can also help companies secure financing by
issuing equity in the stock market and occasionally taking ownership stakes in compa-
nies. Debt and equity are the two types of financing and two sources of capital.

Banks also provide financing for consumers, who use bank loans to purchase and
finance assets they might not otherwise be able to afford, such as a car or a house. Credit
cards, another type of bank loan, provide consumers with convenient access to credit
that enables purchases and can stimulate economic growth. Chapter 4 will discuss in
greater detail the various loan products and how they are used. Through their core
functions—financial intermediation, asset transformation, and money creation—banks
play a central role in advanced economies.

EXAMPLE

The interrelationship between bank functions and economic activity has been vividly shown by the
global credit and banking crisis that started in 2007. Because banks have been unable to collect
on loans that were made to low credit quality borrowers called “subprime borrowers,” banks
became unable to recirculate deposits and lend to other parties. This in turn meant there was less
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credit available for the use of companies and individuals who depend on bank loans to finance
their purchases. Consequently, the companies and individuals made fewer deposits, creating less
money. The effects were widely felt around the world and led to a substantial reduction in credit,
which first led to a reduction in the demand for goods and services and further reduced the amount
of money being deposited at banks. This caused an even further tightening of credit availability.

1.1.4 Payment Services

Depositors can use their deposit accounts at banks to make and receive payments
between depositors and between banks. Payments refer to the settlement of financial
transactions between parties and usually involve the transfer of funds between the parties.
There are various payment systems that facilitate transfer of funds for transactions and
include checks, payment orders, bill payment, and electronic payments in the form of
wire services and other electronic settlement systems. Payment systems can also help large
corporations and government organizations handle their payment for goods and services.

Apart from settlement for payments, banks can also offer payment services by
providing their customers with foreign currencies to make international payments. In
arranging international payments, banks facilitate international transactions by offer-
ing facilities that allow for creating payment documents that foreign banks accept and
by accepting payment documents that foreign banks have issued. Using international
payment networks between banks, banks can also send payments according to their
customers’ requests.

1.1.5 Other Banking Services

Apart from its core services, a bank usually offers other financial services, some in
competition with nonbank financial service providers that typically include finance
companies, brokerage firms, risk management consultants, and insurance companies.
Banks and the companies offering these services typically receive fees, or “fee income,”
for providing these services. Fee income is the second main source of revenue to banks
after the interest the bank receives from its borrowers. Other banking services may
include:

• Cash management.As a part of their core deposit collection and arranging payments
function, banks provide cash or treasury management services to large corpora
tions. In general, this service means the bank agrees to handle cash collection and
payments for a company and invest any temporary cash surplus.

• Investment- and securities-related activities.Many bank customers demand invest
ment products—such as mutual funds, unit trusts, and annuities—that offer
higher returns, with higher associated risks, than bank deposits. Traditionally,
customers have turned to non-banks for these investment products. Today, how-
ever, most banks offer them in an effort to maintain customer relationships.
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Banks also offer other securities-related activities, including brokerage and invest-
ment banking services. Brokerage services involve the buying and selling of
securities (e.g., stocks and bonds) on behalf of customers. Investment banking
services include advising commercial customers on mergers and acquisitions, as
well as offering a broad range of financing options, including direct investment in
the companies themselves.

• Derivatives trading. Derivatives such as swaps, options, forwards, and futures are
financial instruments whose value is “derived” from the intrinsic value and/or
change in value of another financial or physical asset, such as bonds, stocks, or gold.
Derivative transactions help institutions manage various types of risks, such as for-
eign exchange, interest rate, commodity price, and credit default risks. Derivatives
and their use are discussed in Chapter 6.

• Loan commitments. Banks receive a flat fee for extending a loan commitment of
a certain amount of funds for a period of time whether the full amount is drawn
down by the borrower or not. When the borrower uses the whole or parts of the
loan commitment, the used portion of the commitment is recorded on the balance
sheet. The unused portion remains off balance sheet.

• Letters of credit.When a bank provides a letter of credit, it guarantees a payment
(up to the amount specified in the letter of credit) on behalf of its customer and
receives a fee for providing this guarantee.

• Insurance services.Many banks, particularly those outside the United States, offer
insurance products to broaden their customer base. Insurance services are a logical
progression for banks since insurance products have financial intermediation and
asset transformation features similar to traditional bank products. Life insurance
policies, for instance, are similar to many of the long-term deposit products that
banks offer; all are savings tools, but they deliver their savings benefits differently.

• Trust services. Some bank customers, particularly wealthy individuals, corporate
pension plans, and estates, prefer to have professionals manage their assets.There-
fore, many banks offer trust services that professionally manage a customer’s assets
for a fee. These assets under management do not show up on the balance sheet of
the bank.

• Risk management services. As banks have expanded into more complex busi-
nesses, they have had to confront more complicated and composite risks such as
interest rate, exchange rate, and price risks. Banks have developed sophisticated
skills and complicated tools to manage these complex risks. For a fee, banks now
offer the same risk management skills and tools to their customers.
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1.2 DIFFERENT BANK TYPES
This section illustrates different types of banks by focusing on the types of customers
served and the range of services offered. Variations of the types of banks described here
exist in different parts of the world.

1.2.1 Retail Banks

Retail banks’ primary customers are individuals, or “consumers.” Many retail banks
also offer services to small and medium enterprises (SMEs). Retail banks may have
different specializations:
• Retail and consumer banks, savings and loans companies (thrifts, building societies), and

credit unions. These offer loans primarily to individuals to finance house, car,
or other purchases (e.g., AIG Retail Bank in Thailand, Woodlands Bank in the
United States, Országos Takarékpénztár és Kereskedelmi Bank in Hungary).

• Private banking firms. These provide wealth management services including tax
and investment advice typically to rich individuals (e.g., Coutts & Co in the United
Kingdom and Bank Julius Baer in Switzerland).

• Postal banks. These offer banking services to customers in post offices. This
structure, where the postal service owns or collaborates with a bank, is widely used
through-out the world (e.g., Postbank A.G. in Germany, Japan Post Bank in
Japan), although not in the United States.

Although retail banks can come in many forms,most have a small network of local
branches that enable them to focus on retail consumers in one specific geographic area
such as a city or a region of a country. However, there are a number of very large retail
banks that have extensive branch networks that cover entire countries or portions of
countries (e.g., JPMorgan Chase, Industrial and Commercial Bank of China,Deutsche
Bank) and link to retail branches in networks owned through their affiliated entities in
other parts of the world (e.g., Citigroup, HSBC).

1.2.2 Wholesale Banks

Wholesale banks’ customers are primarily corporate and non-corporate businesses.
Although the range of business customers varies, it usually includes larger domestic
and international companies.Wholesale banks also offer advisory services tailored to the
specific needs of large businesses. Types of wholesale banks include:
• Commercial banks.They offer a wide range of highly specialized loans to large busi-

nesses, act as an intermediary in raising funds, and provide specialized financial
services, such as payment and risk management services.
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• Correspondent banks. These offer banking services to other banks, including loans
and various investment alternatives.

• Investment or merchant banks. They offer professional advice to corporations and
governments about raising funds in the capital markets such as the stock, bond, or
credit markets. In the case of companies, they also provide advice on buying or
selling companies whole or in part; in the case of governments, they will advise on
privatizing public assets.They may also serve as underwriters and investors in these
activities.

BANKING IN FOCUS

The number of investment or merchant banks has diminished since 2008 due to the effects of the
global credit crisis that started in 2007.

In 2008, in the wake of the collapse of the subprime mortgage market, investment banks Bear
Stearns and Lehman Brothers went out of business. Bear Stearns was sold to JPMorgan Chase and
Lehman Brothers declared bankruptcy. Merrill Lynch, the third largest investment bank in the United
States, merged with Bank of America. Two of the remaining major U.S. investment banks, Gold-
man Sachs and Morgan Stanley, legally converted their operations to those of bank holding
companies. This move allowed them to accept deposits and thereby raise funds through customer
deposits to support their ongoing operations.

This is a monumental change to banking because the investment banking model—which
relies on accessing the credit markets for financing while being exposed to financial market risks—
has been called into question.

Typically, independent investment banks are not able to accept deposits and are reliant on the
credit markets to borrow the funds they need to operate. When the credit markets become diffi-
cult to operate in, as happened in 2007 and 2008, the ability to obtain credit and borrow dries up
and investment banks are forced to rely on their retained earnings or the sale of assets to stay in
business. This has been shown to be insufficient to sustain operations.

Although the large investment banks in the United States have either converted to banks or
collapsed, there are still investment banks remaining in the United States. Many of them are smaller,
highly specialized investment banks. They are not as reliant on wholesale funding and typically
focus on providing advice to corporate customers about raising financing in the financial markets
(e.g., Lazard Ltd.).

Many wholesale banks finance international trade and often operate in several
countries through representative offices or smaller branches.These banks are known as
international, multinational, or global banks. Banks that offer financial services,
including insurance, along with the core banking functions are called universal banks.
Citibank, HSBC, and Deutsche Bank are examples of large universal banks.
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1.2.3 Central Banks

Central banks are the principal monetary authority of a country or a group of coun-
tries and are crucial to the functioning of all banks, financial markets, and the economy.
Central banks manage the amount of money and credit in an economy—usually in an
effort to contain inflation rates and/or to foster economic growth. They typically
accomplish this through their daily activities of buying and selling government debt,
determining and maintaining core interest rates, setting reserve requirement levels, and
issuing currency. Some central banks are also charged with maintaining certain foreign
exchange rate levels for the home currency. Central banks also arrange payments
between banks and act as regulators and supervisors for banks within a country. In their
regulatory capacity, central banks supervise other banks and focus on the safety and
soundness of its country’s financial system. Examples of central banks include the
European Central Bank (European Union), the Bank of England (United Kingdom),
Bank of Japan ( Japan), the People’s Bank of China (China), and the Federal Reserve
System (United States).

An interest rate is the price of credit, or the rate a lender charges a borrower for
using borrowed funds. The inflation rate is the change in the purchasing value of
money.

EXAMPLE

BankCredit lends EUR 1,000,000 to Compagnie Petit, a French corporation. In exchange for using
these funds, the bank charges 6% interest rate per year. At the end of the year, Compagnie Petit
must pay EUR 60,000 in interest to the bank as well as repay the original EUR 1,000,000.

At the beginning of the year, Jean Molineaux paid EUR 100 for various groceries at the store.
At the end of the year, the same groceries at the same store cost EUR 105. Since the price of the
same groceries increased 5% during the year, the purchasing power of the money declined by
approximately 5%. This decline in purchasing power is the inflation rate.

1.3 BANKING RISKS
There are multiple definitions of risk. Each of us has a definition of what risk is, and
all of us recognize a wide range of risks. Some of the more widely discussed definitions
of risk include the following:
• The likelihood an undesirable event will occur
• The magnitude of loss from an unexpected event
• The probability that “things won’t go right”
• The effects of an adverse outcome
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Banks face several types of risk. All the following are examples of the various risks banks
encounter:
• Borrowers may submit payments late or fail altogether to make payments.
• Depositors may demand the return of their money at a faster rate than the bank

has reserved for.
• Market interest rates may change and hurt the value of a bank’s loans.
• Investments made by the bank in securities or private companies may lose value.
• Human input errors or fraud in computer systems can lead to losses.

To monitor, manage, and measure these risks, banks are actively engaged in risk
management. In a bank, the risk management function contributes to the manage-
ment of the risks a bank faces by continuously measuring the risk of its current portfo-
lio of assets and other exposures, communicating the risk profile of the bank to other
bank functions and by taking steps either directly or in collaboration with other bank
functions to reduce the possibility of loss or to mitigate the size of the potential loss.

From a regulatory perspective, the size and risk of a bank’s assets are the most
important determinants of how much regulatory reserve capital the bank is required
to hold. A bank with high-risk assets faces the possibility that those assets could quickly
lose value. If the market—depositors—perceives that the bank is unstable and deposits
are in peril, then nervous depositors may withdraw their funds from the bank. If too
many depositors want to withdraw their funds at the same time, then fear that the bank
will run out of money could break out. Section 3.1 discusses how bank runs occur. And
when there is a widespread withdrawal of money from a bank, the bank may be forced
to sell its assets under pressure.To avoid this, regulators would want a bank with high-
risk assets to have more reserves available.Therefore, understanding banking regulation
requires understanding financial risk management.

This section introduces the various types of risk a bank may face and provides
examples that demonstrate each risk. Later chapters explore these risks and their
regulatory implications in more detail.The risks discussed below are those identified by
the Basel Accords, the cornerstone of international risk-based banking regulation.The
Basel Accords, described in greater detail in Section 3.3 and throughout the book,
are the result of a collaborative attempt by banking regulators from major developed
countries to create a globally valid and widely applicable framework for banks and bank
risk management.

The Basel II Accord, the most recent of these accords, focuses on three types of risk:
1. Credit risk
2. Market risk
3. Operational risk

The Basel Accord also recognizes that there are other types of risk that may include
these different core risk types (see Figure 1.4).
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Figure 1. 4 Bank risks

1.3.1 Credit Risk

Credit risk is the potential loss a bank would suffer if a bank borrower, also known as
the counterparty, fails to meet its obligations—pay interest on the loan and repay the
amount borrowed—in accordance with agreed terms.Credit risk is the single largest risk
most banks face and arises from the possibility that loans or bonds held by a bank will
not be repaid either partially or fully. Credit risk is often synonymous with default risk.

EXAMPLE

In December 2007, the large Swiss bank UBS announced a loss of USD 10 billion due to the
significant loss in value of loans made to high-risk borrowers (subprime mortgage borrowers).
Many high-risk borrowers could not repay their loans, and the complex models used to predict the
likelihood of credit losses turned out to be incorrect. Other major banks all over the globe suffered
similar losses due to incorrectly assessing the likelihood of default on mortgage payments. This
inability to assess or respond correctly to this risk resulted in many billions of U.S. dollars in losses
to companies and individuals around the world.

Default risk affects depositors as well. From the depositors’ perspective, credit risk
is the risk that the bank will not be able to repay funds when they ask for them.

Credit risk is the potential that a bank
borrower will fail to meet its obligations
in accordance with agreed terms.

Market risk is the risk of losses in on- and
off-balance-sheet positions arising from
movements in market prices.

Operational risk is the potential loss resulting
from inadequate or failed internal processes
or systems, errors, or external events.

B A N K

Foreign exchange

Interest rate

Equity

Commodity

{�



FUNCTIONS AND FORMS OF BANKING 15

The underwriting process aims to assess the credit risk associated with lending
to a particular potential borrower. Chapter 5 contains a detailed description of the
underwriting process. Once a loan is underwritten and the credit is received by the
customer, the loan becomes a part of the bank’s banking book.The banking book is the
portfolio of assets (primarily loans) the bank holds, does not actively trade, and
expects to hold until maturity when the loan is repaid fully. Section 2.2 discusses the
banking book further. A bank’s credit risk is the aggregate credit risk of the assets in its
banking book.

1.3.2 Market Risk

Market risk is the risk of losses to the bank arising from movements in market prices
as a result of changes in interest rates, foreign exchange rates, and equity and com-
modity prices. The various components of market risk, and the forces that give rise to
them, are covered more extensively in Chapter 6. The components of market risk are
as follows:

• Interest rate risk is the potential loss due to movements in interest rates.This risk
arises because bank assets (loans and bonds) usually have a significantly longer
maturity than bank liabilities (deposits). This risk can be conceptualized in two
ways. First, if interest rates rise, the value of the longer-term assets will tend to fall
more than the value of the shorter-term liabilities, reducing the bank’s equity.
Section 2.2 discusses bank assets, liabilities, and equity further. Second, if interest
rates rise, the bank will be forced to pay higher interest rates on its deposits well
before its longer-term loans mature and it is able to replace those loans with loans
that earn higher interest rates.

EXAMPLE

American savings and loans (S&Ls), also called thrifts, are essentially mortgage lenders. They
collect deposits and underwrite mortgages. During the 1980s and early 1990s, the U.S. S&L system
underwent a major crisis in which several thousand thrifts failed as a result of interest rate risk
exposure.

Many failed thrifts had underwritten longer-term (up to 30-year) fixed-rate mortgages that were
funded by variable-rate deposits. These deposits paid interest rates that would reset, higher or lower,
based on the market level of interest rates. As market interest rates increased, the deposit rates reset
higher and the interest payments the thrifts had to make began to exceed the interest payments they
were receiving on their portfolios of fixed-rate mortgages. This led to increasingly large losses and
eventually wiped out the equity of thousands of S&Ls and led to their failure. As shown on the next
page in Figure 1.5, as interest rates rose, the payments the S&Ls had to make on variable rate
deposits became larger than the payments received from the fixed rate mortgage loans leading to
larger and larger losses.
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Figure 1.5 Gains vs. losses for American S&Ls as interest rates rise

• Equity risk is the potential loss due to an adverse change in the price of stock.
Stock, also referred to as shares or equity, represent an ownership interest in a
company. Banks can purchase ownership stakes in other companies, exposing them
to the risk of the changing value of these shares.

EXAMPLE

As the functionality and use of the Internet expanded in the late 1990s, stock prices in technology
and Internet sector companies (known as dot-coms) increased rapidly. Interest in these compa-
nies grew and pushed stock prices higher and higher, in part driven by speculation of future
increases. Unfortunately, from March 2000 to October 2002, this dot-com bubble burst, and the
stock price of many of these companies including Amazon, Dell, AOL (America Online) and
Yahoo! fell markedly, resulting in shareholder losses of 50% or more.

• Foreign exchange risk is the risk that the value of the bank’s assets or liabilities
changes due to currency exchange rate fluctuations. Banks buy and sell foreign
exchange on behalf of their customers (who need foreign currency to pay for their
international transactions or receive foreign currency and want to exchange it to
their own currency) or for the banks’ own accounts.

EXAMPLE

Early in 1992, Swedish companies found it increasingly difficult to obtain credit. Because interest
rates were high and the banking system was strained, banks that could lend funds charged high
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interest rates. Many SMEs turned to the Swedish banks for foreign currency loans; at the time,
foreign interest rates were lower than domestic interest rates. Both the banks and the borrowers
were willing to assume the currency exchange risk in order to obtain the foreign loans and their
lower interest rates. At that time, the Swedish krona (SEK) had a stable exchange rate, linked to
the ECU, a basket of European currencies, and there was no expectation that it would change.

But later that year—November 19, 1992—the Swedish government, after a lengthy and
expensive struggle to maintain the strength of its currency, effectively devalued the currency, and
allowed the SEK to float freely against other currencies by removing the linkage between the SEK
and the ECU. The value of the SEK fell significantly, approximately 10% against the major curren-
cies. 1 On November 19, 1992, therefore, it took 10% more SEK for Swedish companies to make
the interest payments on their foreign currency loans than it did the day before. While the interest
rates on these loans did not change, the amount of SEK the borrower had to have to repay them
increased by 10% because the value of the currency was 10% lower. (For example, a SEK 10
interest payment became a SEK 11 interest payment.) While a 10% change may not seem like
much, it presented a significant hardship to some borrowers—particularly for those companies that
did not generate foreign currency revenue. As a result, many small and medium-sized companies
in Sweden failed, making an already weak banking system and economy even more unstable.

• Commodity risk is the potential loss due to an adverse change in commodity
prices.There are different types of commodities, including agricultural commodi-
ties (e.g., wheat, corn, soybeans), industrial commodities (e.g., metals), and energy
commodities (e.g., natural gas, crude oil). The value of commodities fluctuates a
great deal due to changes in demand and supply.

EXAMPLE

During the 1970s, two American businessmen, the Hunt brothers, accumulated 280 million ounces
of silver, a substantial position in the commodity. As they were accumulating this large position—
approximately 1/3 of the world’s supply—the price of silver rose. For a short period of time at the end
of 1979, the Hunt brothers had “cornered” the silver market and effectively controlled its price. Between
September 1979 and January 1980, the price of silver increased from USD 11 to USD 50 per ounce,
during which time the two brothers earned an estimated USD 2 to 4 billion as a result of their silver
speculation. At its peak, the position held by the brothers was worth USD14 billion. Two months later,
however, the price of silver collapsed to USD 11 per ounce, and the brothers were forced to sell their
substantial silver holdings at a loss.

——————————
1. For example, on October 5, 1992, when the SEK was linked to the ECU, one USD cost SEK 5.30. On December 23,

1992, after the SEK was allowed to float, one USD cost SEK 7.12. The value of the SEK declined relative to the USD
by 34% in the fall of 1992.
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Market risk tends to focus on a bank’s trading book.The trading book is the port-
folio of financial assets such as bonds, equity, foreign exchange, and derivatives held by
a bank to either facilitate trading for its customers or for its own account or to hedge
against various types of risk. Assets in the trading book are generally made available for
sale, as the bank does not intend to keep those assets until they mature. Assets in the
bank’s banking book (held until maturity) and trading book (not held until
maturity) collectively contain all the various investments in loans, securities, and other
financial assets the bank has made using its deposits, loans, and shareholder equity.

Distinguishing between the trading and banking books is essential for how the
banks operate and how they manage their risks. The Basel Accord does not provide a
definition for the term banking book; this is an important and easily forgotten point.
In effect, what is included in the banking book is what is not included in the bank’s trad-
ing book, which is defined by the Basel II Accord.The trading and banking books will
be the subject of discussion in later chapters (see Section 2.2).

1.3.3 Operational Risk

Operational risk is the risk of loss resulting from inadequate or failed internal processes,
people and systems or from external events. This definition includes legal risk, but ex-
cludes strategic and reputational risk.

EXAMPLE

In 1995, Baring Brothers and Co. Ltd. (Barings) collapsed after incurring losses of GBP 827
million following the failure of its internal control processes and procedures. One of Baring’s traders
in Singapore hid trading losses for more than two years. Because of insufficient internal control
measures, the trader was able to authorize his own trades and book them into the bank’s systems
without any supervision. The trader’s supervisors were alerted after the trades started to lose
significant amounts of money and it was no longer possible for the trader to keep the trades and
the losses secret.

Compared to credit andmarket risk, operational risk is the least understood andmost
challenging risk tomeasure,manage, andmonitor.There is a wide range of loss events that
can be categorized as operational risk events. Chapter 7 discusses how banks measure and
manage the different types of operational risks they are exposed to as part of the banking
business.

1.3.4 Other Risk Types

Beyond the three main types of risk—credit, market, and operational—there are other
risks banks face and must manage appropriately. Here is a listing of some of them:



FUNCTIONS AND FORMS OF BANKING 19

• Liquidity risk relates to the bank’s ability to meet its continuing obligations,
including financing its assets. Liquidity risk will be discussed in greater detail in
Chapters 3 and 6.

EXAMPLE

In August 2007, Northern Rock, a bank focused on financing real estate in the United Kingdom,
announced that it needed emergency funding from the Bank of England. Northern Rock was a
relatively small bank that did not have a sufficient depositor base to fund new loans from deposits.
It financed new mortgages by selling the mortgages it originated to other banks and investors and
by taking out short-term loans, making it increasingly vulnerable to changes in the financial
markets. How much financing Northern Rock could raise depended on two factors. The first was
the demand for mortgages it originated to sell to other banks. The second was the availability of
credit in the credit market to finance these mortgages. Both of these depended on how the over-
all banking marketplace, particularly the availability of funding to finance lending, was performing.
When the credit markets came under pressure in 2007, the bank found it increasingly difficult to
sell the mortgages it had originated. At the same time, Northern Rock could not secure the
required short-term financing it required. Effectively Northern Rock could not finance its assets,
was unable to raise new funds, ran out of money, and, notwithstanding the emergency financing
from the Bank of England, was ultimately taken over by the government.

• Business risk is the potential loss due to a decrease in the competitive position of
the bank and the prospect of the bank prospering in changing markets.

EXAMPLE

In the mid-1990s, BestBank of Boulder, Colorado (USA), attempted to build its credit card loan portfolios
quickly by issuing cards to many low-quality, “subprime,” borrowers. Unfortunately, too many low-quality
borrowers failed to pay their BestBank credit card debts. In July 1998, BestBank was closed after incurring
losses of about USD 232 million. This serves as a classic example of a bank seeking to grow its business
by lending money to high-risk customers: Although the bank was apparently generating high returns for a
period of time, it failed to adequately provide for and guard against bad debts in its business strategy.

• Reputational risk is the potential loss resulting from a decrease in a bank’s stand-
ing in public opinion. Recovering from a reputation problem, real or perceived, is
not easy.Organizations have lost considerable business for no other reason than loss
of customer confidence over a public relations problem, even with relatively solid
systems, processes, and finances in place.
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EXAMPLE

In early 1991, Salomon Brothers, then the fifth largest investment bank in the United States, was
caught submitting far larger purchase orders for U.S. government debt than it was allowed. When
the U.S. government borrows funds, it sells the debt at an auction and invites selected banks to
purchase these securities, called Treasuries. To ensure that Treasuries are correctly priced and all
investors willing to lend money to the U.S. government receive a fair price and interest rate, each
bank invited to bid at this auction can only purchase a limited amount of the securities. By falsify-
ing names and records, Salomon Brothers amassed a large position in the Treasuries, ultimately
controlling the price investors paid for these securities. When its illegal activities became known,
the price of Salomon shares dropped significantly, and there were concerns in the financial
markets about Salomon’s ability to continue doing business. Salomon Brothers suffered consid-
erable loss of reputation that was only partially restored by Warren Buffett, a well-respected U.S.
investor, who injected equity in the firm and took a leadership role in the firm. The U.S. govern-
ment subsequently fined Salomon Brothers USD 290 million, the largest fine ever levied on an
investment bank at the time.

1.4 FORCES SHAPING THE BANKING INDUSTRY
There are numerous other aspects of banking that have not been covered in this chap-
ter but will be briefly touched upon in later parts of the book—either directly or as part
of a discussion about other topics.

• Regulation, deregulation, and globalization. Deregulation led to a relaxing of
restrictive banking regulations inmany countries around the globe.This allowedmany
banks to compete against each other and with other financial services providers with
less direct government oversight andmore freedom in how they structured their busi-
nesses.The theory behind themovement resulting in less oversight was that increased
competition among banks would increase their bank efficiency. Deregulation puts
market pressures on banks from organizations that offer similar banking services.
Additionally, it was felt that banks would, in their own self-interest, effectively regu-
late themselves with little need for heavy-handed oversight from government
regulators. The reasoning is that it is in the bank’s self-interest to ensure they func-
tioned properly to compete in an increasingly competitive world. However, as it
became apparent in 2008, banks were unable to police themselves effectively. Their
lack of discipline resulted in a virtual collapse of the global financial system. It has also
become clear that many banks are now considered “too big to fail” due to their global
connectivity and importance to the worldwide financial system. Now, governments
are considering numerous banking regulation reforms and are, for the first time,
considering adopting some type of cooperative system to allow for the rapid sharing
of information among world financial regulators with the intent of more proactively
addressing future financial services-related risks and issues.
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• Competition. Competition from specialized financial service providers has taken
market share from banks and forced them to increase their efficiency. Examples of
non-depository financial intermediaries that now compete with banks include:

• Retirement systems—pension plans and retirement funds
• Collective investment pools—mutual funds, unit trusts, and hedge funds
• Finance companies—leasing and equipment finance
• Payment services
• Insurance companies
• Hedge funds
• Private equity companies

• Securitization. Bundling together various debt capital assets, such as mortgages,
credit cards, and loans, and selling securities representing various types of owner-
ship in the resulting portfolio, is a relatively new financial product.The securitiza-
tion process is explained in greater detail in Section 5.3. Securitization is a threat
to banks since it enables nonbanks to offer loans and financing at a lower cost
than that which banks historically charge. Securitization, however, can also
benefit banks by offering them a way to sell some of the higher-risk assets they
would prefer not to hold on their books.

• Technological advances. Improvements in computing power, telecommunications,
and information technology have allowed banks to offer new ventures such as
Internet-based banking. Technological advances continue to reduce the cost of
routine banking services, such as payments and withdrawals.

• Inflation and interest rate uncertainty. Both bank balance sheets and profits are
highly sensitive to changes in interest rates.When inflation increases, interest rates
tend to increase, and many banks—as we will see in later sections—will suffer.
When interest rates change considerably and frequently, banks must focus on
managing these risks.

In this chapter, we laid the foundation for understanding banks, the banking industry,
and the risks they face. Later chapters discuss in greater detail the relationship between
bank risks and regulation.





hapter 2 builds on the first chapter and introduces bank management topics that are
particularly relevant to risk management and regulation. This chapter examines

bank corporate governance, the financial statements banks use to communicate their
activities, the function of asset and liability management in banking, and how banks
manage loan losses.

Chapter Outline

• 2.1 Bank Corporate Governance
• 2.2 Balance Sheet and Income Statement
• 2.3 Asset and Liability Management
• 2.4 Loan Losses

Key Learning Points
• Bank corporate governance refers to the framework banks use to manage their

operations and deal with the often-conflicting interests of bank stakeholders.
• Banks report their assets, liabilities, and the effects of their various business trans-

actions in financial statements. Financial statements provide a comprehensive view
of performance for shareholders, depositors, stakeholders, and regulators.

• Banks manage their assets and liabilities with the overall objective of reducing risks
while maximizing returns to shareholders.

• Banks treat performing and nonperforming loans differently; banks build up
reserves in their financial statements to reduce the potential negative effects of
nonperforming loans.
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Managing Banks

2.1 BANK CORPORATE GOVERNANCE
A bank is required to consider the sometimes conflicting requirements of its individ-
ual customers, borrowers, depositors, investors, employees, shareholders, regulators, and
the public, collectively called stakeholders. All stakeholders have an interest in the
future success of the bank. For instance, if the bank is successful, customers benefit from
continued business relationships, depositors have continued access to their money, and
employees have jobs and receive salaries. Banks attempt to balance the conflicting
interests of all its stakeholders, yet recognize that ultimately all decisions should
increase the value of the bank and wealth of the owners of the bank, the shareholders.
Shareholders elect the board of directors that supervises management that controls the
day-to-day operations of the bank. Corporate governance, the set of relationships
between the board of directors, shareholders, and other stakeholders of a company, is a
framework banks use to enhance their success. Corporate governance creates a rela-
tionship structure that helps management to:
• Set corporate and strategic business objectives and run daily operations
• Consider the interests of all its stakeholder groups, separately as well as jointly
• Manage the bank in a safe and sound manner
• Comply with relevant laws and regulations
• Protect the interests of its depositors

The structure of a bank’s corporate governance depends on its host country’s legal
system, business customs, and the historical development of the bank. Although there
is no single structure that can be prescribed as ideal, there are generally accepted
governance concepts and ideas that have been shown to support an adequately
functioning governance system.Good corporate governance seeks to establish rules that
help corporations, such as banks, create internal processes that benefit both the bank and
its stakeholders.

Several national and international organizations, agencies, corporations, and insti-
tutions have attempted to define what creates good corporate governance. Some of the
elements identified as described in this section.

2.1.1 Board of Directors
The board of directors has the ultimate responsibility for the management and perform-
ance of a company and is responsible for its governance.
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The board of directors should do the following:
• Set the overall strategic direction of the bank, including the establishment of the

bank’s risk tolerance levels
• Hire and fire; oversee, guide, and review the performance of senior management;

and set senior management compensation
• Monitor the performance of the bank, review regular financial and risk reports
• Be qualified, both personally and professionally, to act as directors with integrity

and in the interest of shareholders
• Meet regularly with senior management and internal auditors to establish and

approve policies
• Review reporting lines, authority, and responsibilities of the bank’s seniormanagement
• In particular, outside directors should be independent of internal and external

influences and provide sound advice without participating in the daily manage-
ment of the bank

Specialized committees support the overall work of the board and allow board
members to oversee specific areas.These committees will cover areas such as risk man-
agement, audit, compensation, and board nominations. Particularly in smaller banks, a
board-level committee can be tasked to review major loan decisions.

When the board of directors establishes the bank’s strategy and risk tolerance
levels, it effectively decides what types of assets the bank should primarily underwrite.
Essentially, any bank can choose between pursuing a low-risk strategy and a high-risk
strategy.
• A low-risk strategy entails underwriting high-quality bonds (in particular,

government bonds) and loans with stringent underwriting standards (Chapter 4),
including collateral demands. These assets are considered conservative, with little
risk of default. Chapter 6 will discuss bonds.

• A high-risk strategy entails underwriting lower-quality bonds (in particular, lower
rated corporate bonds) and loans with less stringent underwriting standards
(Chapter 4). All these assets are considered risky, having a greater risk of default.

Whether a bank pursues a low-risk strategy or a high-risk strategy, the board of
directors has to determine how prudently, or conservatively, the bank should be man-
aged. A prudent bank closely monitors the loans it underwrites, has more than adequate
liquidity, and generally has stringent internal controls on all aspects of its operations.
From a regulatory perspective, a prudently managed bank that pursues a low-risk strat-
egy is optimal. A bank that is not prudently managed and pursues a high-risk strategy
usually causes considerable concern to regulators.

While a bank’s organizational structure is a business decision reserved to the bank’s
CEO, the board of directors may provide advice as to the broad design of the bank’s
organizational structure to the CEO. However, it should be noted that there is a line
drawn between the board’s oversight responsibilities and the bank’s daily management
and day-to-day decision making, which lie in the hands of the bank’s CEO and its
senior management. A typical organization structure is depicted in Figure 2.1.
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Figure 2.1 Typical organizational structure
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At the head of the organization is the board of directors. Immediately below the
board of directors is the company’s president, who oversees the senior management.
The senior managers, in turn, oversee the activities of business units, junior managers,
and employees. This hierarchical structure ensures that corporate activities are coordi-
nated across the various businesses.

A company or a bank’s organizational structure should include the following
features:

2.1.2 Senior Management
Senior management has comprehensive oversight of managers (managers are held
directly responsible for the development of a specific line of business or operational
function.) An important task for senior managers is to communicate the responsibili-
ties and ensure the performance of each staff member.

2.1.3 Internal and External Auditors
Internal and external auditors validate the information provided by senior management
to the board of directors, regulators, and the public. Both internal and external auditors
play a central role in corporate governance.The board of directors supports and protects
the auditor’s interaction in the following ways:
• The board supports auditor independence by engaging auditors to prepare an

unbiased assessment of the company’s financial position based on accepted stan-
dards and report the findings directly to the board.

• Boards engage external auditors to judge the effectiveness of the company’s
internal controls.

• Boards should review, in a timely and effective manner, the auditor’s findings and
recommendations and require prompt correction by senior management of
problems identified by auditors.

2.1.4 Transparency
Transparency helps stakeholders, investors, the public, and regulators to evaluate the
performance of the bank and how effectively senior management and the board fulfill
their responsibilities.The degree of transparency relates to the degree of disclosure. At
a minimum, public disclosure should include:
• The size and qualifications of the board of directors and its subcommittees
• The structure, qualifications, and responsibilities of the company’s senior manage-

ment
• Information about the bank’s basic organizational structure, including its legal

structure
• Information regarding senior employee incentive structure and compensation

policy (typically restricted to a few senior and well-compensated employees)
• The nature and extent of transactions with affiliates and related parties
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2.2 BALANCE SHEET AND INCOME STATEMENT
One corporate governance responsibility that a bank’s board and senior management team
must fulfill is to record correctly and account for all the bank’s transactions.Transactions
include the bank’s loans, investments, and other assets as well as deposits. These records
form the underlying basis for the bank’s financial statements: its balance sheet, income
statement, statement of cash flows, and the notes to these statements.Through financial
statements, a bank is able to communicate its financial position to its stakeholders and
regulators.This section focuses on the balance sheet and the income statement.
• The balance sheet shows all the assets, liabilities, and equity the bank has at one

particular point in time, such as at the end of a year. It is a snapshot of what the
bank owns (assets) and owes (liabilities), and the difference between them, the
bank’s equity.

• The income statement records all the revenues (income) and costs (expenses) that
the bank has encountered over a specific time period, such as one month, one
quarter, or one year.

2.2.1 Bank Assets

A bank typically has cash, investments in securities and loans, real estate holdings, and
other assets on its balance sheet. The majority of a bank’s assets are held in either the
bank’s banking or trading books. A small proportion of the bank’s assets are held in
cash, either in the vault of the bank to meet immediate needs for payments and with-
drawals, as reserves at the central bank or deposited with other banks to fulfill its
regulatory reserve requirements (see Chapter 1).

Figure 2.2 below shows a simple balance sheet for a hypothetical bank, FirstBank,
a typical medium-sized bank that provides credit for commercial and industrial
purposes. The bank finances its assets—the bonds it owns and the loans it under-
writes—using a combination of deposits and borrowings. We will use this hypotheti-
cal balance sheet as our example throughout the remainder of this chapter.

Figure 2.2 FirstBank balance sheet

Assets in million USD Amount Liabilities in million USD Amount
Cash 10 Short-term deposits 300
Government bonds 100 Long-term deposits 250

Subtotal deposits 550
Loans to local government, net 190 Short-term financing 200
Loans to SMEs, net 200 Long-term bonds 150
Loans to large corporations, net 500 Subtotal other liabilities 350

Total loans 890 Total liabilities 900
Equity 100

Total 1,000 Total 1,000
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From a management perspective, the bank’s assets are divided in two “books” that
contain assets of similar characteristics.
• The trading book of the bank includes the investments the bank has made in

securities such as bonds, equities, and commodities. The trading book is chiefly
exposed to market risk. Chapter 6 will discuss in further detail the risks of the
various financial assets usually found in the trading book.

• The banking book of the bank refers to the loans the bank has made.The primary
risk in the banking book is credit risk. Interest rate risk is also a major consideration
when managing the bank’s banking book (see Section 2.3.1). Chapters 4 and 5 will
discuss in detail the risks of the various loan types that banks routinely underwrite.

Figure 2.3 below depicts the difference between the trading book and the banking
book for our hypothetical bank, FirstBank.

Figure 2.3 Trading and banking books

Assets in million USD Amount Book
Cash 10
Government bonds 100 Trading
Loans to local government 190
Loans to SMEs 200 Banking
Loans to large corporations 500
Total 1,000

FirstBank’s trading book consists of the government bonds the bank owns, and the
banking book consists of three distinct portfolios: local government loans, SME loans, and
large corporate loans.The value of the banking book equals the value of the bank’s loans.

In addition to the above, banks will usually own real estate (building and other
premises) and machinery and equipment (computer and other technology networks)
used to support operations.

2.2.2 Bank Liabilities

A bank’s liabilities consist of its deposits and its borrowings. Most of a commercial
bank’s liabilities are the deposits made by its customers (depositors).These deposits are
generally placed in either transaction accounts or savings accounts. Figure 2.2 shows the
balance sheet with the various liabilities the bank holds.
• Transaction accounts are accounts where the depositor can withdraw the deposits

on demand using checks, debit cards, or similar payment instructions. Transaction
accounts usually allow a large number of withdrawals with minimal time restrictions.
For the convenience of immediate access to deposits, banks pay no, or low, interest
to the depositors. Checking or debit accounts are examples of transaction accounts.
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• Savings accounts typically limit the number of withdrawals a depositor can make
over a specified period of time, and offer higher interest rates to depositors. Because
access to funds in a savings account is limited and withdrawal in certain cases may
be restricted by time, savings accounts are important to a bank’s asset and liability
management function (see Section 2.3.2 for more details). Examples of savings
accounts are time deposits, passbook savings, and certificates of deposits.

A bank may also borrow money from other banks overnight or from its central
bank for various time periods. Additionally, banks may issue bonds and other debt
instruments that are publicly traded. Figure 2.4 shows FirstBank’s debt financing.

Figure 2.4 The bank’s debt financing

Liabilities in million USD Amount Liability type
Short-term deposits 300 Transaction deposit
Long-term deposits 250 Savings deposit

Total deposits 550
Short-term financing 200 Other bank liability
Long-term bonds 150 Other bank liability

Other debt financing 350
Total liabilities 900

2.2.3 Equity

The difference between the bank’s assets and liabilities equals its equity.

Assets – Liabilities = Equity

EXAMPLE

FirstBank has USD 1,000 million in assets with USD 900 million in liabilities; the difference of USD
100 million is the bank’s equity.

Equity represents the ownership stake of the bank’s shareholders and consists of
two parts:
1. Paid-in-capital, the capital that the owners have provided to the bank
2. Retained earnings, all the earnings the bank has generated since its inception, less

any income it returned to the owners as dividends
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A bank can raise equity in two ways. First, it can sell new stock (equity) to its
existing shareholders or the public. When the bank turns to the public to sell new
equity in the form of shares, the process is called a public offering. An alternative
approach to raising equity is a private offering, when the bank turns to a selected group
of qualified investors to raise the equity capital. Second, the bank can generate net
income that is added to its existing equity capital as retained earnings.Dividends are
discretionary payments from the bank to the shareholders. The bank returns part of
the income the bank earns to its owners through dividends.The board of directors usu-
ally decides whether to pay dividends.

Typically, equity consists of preferred and common stock. One of the fundamen-
tal differences between preferred and common stock is that common stock allows its
owners to make decisions that affect the bank by voting as shareholders with the other
shareholders, including voting for the board of directors. Owners of preferred stock
generally do not have this right, which they gave up in exchange for a set dividend pay-
ment and priority over the common shareholders in the event the bank is liquidated.
Preferred stock is considered a hybrid security, as it has both debt- and equitylike fea-
tures. The debtlike features include set return and the fact that preferred shareholders,
in case the bank is liquidated, receive payments before the common shareholders. The
equitylike features include that preferred shareholders may receive dividends that may
be structured to reflect corporate profits and the fact that if the bank is liquidated,
they receive payment after the bondholders but before the common shareholders.

2.2.4 Income Statement

The income statement records the effects of the financial transactions the bank carried out
over a specified time period, usually quarterly or annually.The income statement specif-
ically shows the effect costs have on the revenues generated.The difference between the
revenues earned and the costs incurred over a set time period is called profit (or loss). In
sum, profit, or loss, is the difference between the bank’s income and its expenses.

The bank’s greatest source of income is the difference between the interest rate the
bank earns on the loans it makes and the interest rate it pays to the depositors for their
deposits. This difference is called the interest rate margin. Banks only profit when their
interest income (paid by the borrowers to the bank) is greater than interest expenses (paid
by the bank to the depositors). Managing the bank’s net interest income, the difference
between interest income and interest expense, is an important function of bankmanagers.

EXAMPLE

Using the balance sheet presented in Figure 2.2 and the bank’s stated rates of return, we can
calculate its net interest income. Looking at the assets (left) side of the balance sheet, we see that
the USD 10 million in cash FirstBank holds on hand currently earns nothing. The interest income
the bank derives from the next four items and their total is shown in Figure 2.5.
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Figure 2.5 The bank’s interest income

Assets in million USD Amount Annual return Annual interest income
Cash 10 0% 10 * 0% = 0
Government bonds 100 2% 100 * 2% = 2
Loans to local government, net 1 190 3% 190 * 3% = 6
Loans to SMEs, net 200 5% 200 * 5% = 10
Loans to large corporations, net 500 7% 500 * 7% = 35
Total 53

Looking at the liabilities (right) side of the same balance sheet, the bank’s interest expense comes
from the first four items, and is shown in Figure 2.6.

Figure 2.6 The bank’s interest expense

Liabilities in million USD Amount Annual cost Annual interest expense
Short-term deposits 300 1% 300 * 1% = 3
Long-term deposits 250 2% 250 * 2% = 5
Short-term financing 200 3% 200 * 3% = 6
Long-term bonds 150 4% 150 * 4% = 6
Total 20

Interest income USD 53 million
– Interest expense USD 20 million
————————————————–
= Net interest income USD 33 million

A second major source of revenues generated by the bank comes from the various
fees banks charge their customers for services provided. For example, fees are charged
for opening an account, applying for a loan, arranging a payment, or receiving advice
for complex financial services. Fee income is a substantial source of income.Many banks
try to maintain some type of balance between the revenues they earn from interest
income and fee income.

The most significant cost the bank has apart from its interest expenses is for
personnel (employees). Other important costs are the cost for the premises where it
operates and the physical infrastructure (computer and other networks) the bank owns.

After all costs have been deducted from the bank’s revenue, the bank’s earnings
before taxes are calculated. Banks, as most all other companies, pay tax on their earn-
ings to local, state, and national governments. After the bank pays any taxes due, the
remainder is the bank’s net income. If the net income is negative, it is called a loss.

——————————
1. For reasons of presentation simplicity, this number is rounded from USD 5.7 million to USD 6.0 million.
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EXAMPLE

In building on the example above, assume FirstBank generates USD 15 million in fee income but
has USD 23 million in personnel and other expenses. Thus, its earnings before taxes may be
calculated as:

Net interest income USD 33 million
+ Fee income USD 15 million
– Personnel and other expenses USD 23 million
————————————————————–
= Earnings before taxes USD 25 million

These examples present a very simplified approach to calculating profits and losses.
In reality, there are numerous, and often complex, tax, legal, regulatory, and other con-
siderations that banks, and any company, must take into account before it can
calculate profit(s) or loss(es).

Banks can use their positive net income in any number of ways. As mentioned
earlier, the net income can be added to the bank’s already existing equity capital as
retained earnings, thereby increasing the amount of the bank’s equity capital, or the
bank can return part of this income to its shareholders as dividends or through the
repurchase of existing stock.

2.2.5 The Role of Bank’s Equity

Equity plays an important role in the management of the bank. If the bank makes a loan
to a borrower that defaults on its obligation, the bank will lose some of its assets,
affecting the bank’s equity and reducing the shareholders’ stake in the banks. The
depositors, who have entrusted their money for safekeeping at the bank, expect to be
protected from any losses the bank suffers on its loans.

As noted in Chapter 1, the processes of financial intermediation and asset trans-
formation are key to bank operations and are also at the core of bank risks. Under-
writing, the process of evaluating a borrower’s ability to repay funds to the bank, places
the bank in a unique position. The bank must determine how much credit can be
extended (if any) and the conditions (or terms) it must impose on the loan to decrease
the possibility of loss. In addition, the bank must consider the total amount of credit risk
it is willing to take across all its borrowers (see Section 2.1.1 on corporate governance).
In fact, how well a bank succeeds in its underwriting process affects the bank’s profits,
financial health, and survival.
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EXAMPLE

FirstBank has extended many loans to SMEs, including a USD 4 million loan to Mega Construction.
Suppose that just after making the loan to Mega Construction the bank’s balance sheet looks as in
Figure 2.7.

Figure 2.7 FirstBank’s balance sheet

Assets in million USD Amount Liabilities in million USD Amount
Cash 10 Short-term deposits 300
Government bonds 100 Long-term deposits 250

Subtotal deposits 550
Loans to local government, net 190 Short-term financing 200
Loans to SMEs, net 200 Long-term bonds 150
Loans to large corporations, net 500 Subtotal other liabilities 350

Total loans 890 Total liabilities 900
Equity 100

Total 1,000 Total 1,000

Now, let us suppose that Mega Construction is unable to repay the loan and defaults. This loan
default impacts the bank in several ways:
• The bank will not receive any additional interest income from the loan. Assuming the interest

rates on loans to SMEs are 5%, the bank would lose USD 200,000 in annual interest income.
In the meantime, FirstBank still has to pay interest to its depositors. This will reduce the net
interest income of the bank.

• If FirstBank cannot recover the loan it has provided to Mega Construction, the bank loses
USD 4 million, which it charges off, or removes, from its balance sheet. (Section 2.4 will
discuss in greater detail how banks manage nonperforming loans.) The charge-off affects
the bank’s balance sheet by reducing two items:
1. Assets by the loss of USD 4 million
2. Equity by the loss of USD 4 million

Losses to the bank reduce first its equity. Deposits are usually insulated from these
losses, as equity and other sources of capital—such as the bank’s own borrowings—bear
the primary impact of losses. Banks create various reserves to counterbalance some of
the effects of loan losses; how these reserves work will be discussed in Section 2.4. Some
countries provide deposit insurance as an additional guarantee for bank depositors,
further reducing the potential risk to depositors (see Section 3.4 for more on deposit in-
surance).

After the USD 4 million loss, the bank’s balance sheet looks like Figure 2.8, show-
ing total assets and liabilities (plus equity) of the USD 996 million.
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Figure 2.8 FirstBank’s balance sheet after the loss

Assets (in USD millions) Amount Liabilities Amount
Cash 10 Short-term deposits 300
Government bonds 100 Long-term deposits 250
Loans to local government, net 190 Short-term financing 200

Loans to SMEs, net 196 Long-term bonds 150
Loans to large corporations, net 500 Equity 96
Total 996 Total 996

The two effects of the loss on the balance sheet of the bank are the following:
1. The value of loans is reduced by the amount of the loss. The USD 4 million loan

loss reduces the “Loans to SME” from USD 200 million to USD 196 million.
2. The value of equity is reduced by the amount of the loss. The USD 4 million loan

loss reduces equity from USD 100 million to USD 96 million.

As we can see in Figure 2.8, the USD 4 million loss is small in relation to all of the
bank’s assets, just 0.4% of assets of USD 1,000 million. It is, however, a considerable loss
in relation to the bank’s equity of USD 100 million. It is 4% of the capital. The bank’s
equity absorbs the losses the bank suffers when loans or other investments go sour.That
is why banks carefully evaluate their borrowers; should losses accumulate, the bank’s
equity would be in peril. Losses tend to accumulate during bad economic times, the
same times when banks are most vulnerable.

If the losses are large enough, the entire capital of the bank disappears. In fact, in
this particular case, the bank can only withstand an additional USD 96 million in losses
before its equity becomes zero.With USD 996million in loans outstanding, if a little less
than 1/10 of the total amount the bank lent to the customers is lost, the equity of the
bank becomes zero. In fact, in most countries, a bank would be closed by the regulators
before it lost all of its equity. A bank with a larger equity base is better able to absorb
potential losses from nonperforming and defaulted loans and is considered more stable.

In the example above, 90% of the assets are financed through debt. Leverage or
(gearing in the UK) is the ratio of debt to equity.

EXAMPLE

Initially, Bank A’s USD 1,000 million in assets were financed through USD 900 million in debt and
USD 100 million equity. The leverage was 9-to-1; each dollar of equity supported USD 10 in
assets. In relation to many other businesses, banks are highly leveraged.
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Banks compared to other businesses are inherently highly leveraged. Let’s revisit
FirstBank’s balance sheet with the loan loss example above to see how quickly bank
equity can disappear when a bank has higher leverage and suffers losses.

EXAMPLE

Looking at the same loss of USD 4 million discussed earlier, the impact on FirstBank will be far
greater when leverage increases. Let us assume that instead of 9-to-1 leverage, FirstBank’s initial
leverage was 19-to-1. In this scenario, the bank’s assets of USD 1,000 million would be financed
with USD 950 million in debt and only USD 50 million in equity. Here, each dollar of equity
supports USD 19 in debt (USD 950/USD 50 = USD 19). Figure 2.9 shows the combined effects of
losses and smaller equity base.

Figure 2.9 Simplified balance sheet—smaller equity base or higher leverage

Assets (in USD millions) Amount Liabilities Amount
Cash 10 Short-term deposits 300
Government bonds, net 100 Long-term deposits 250
Loans to local government, net 190 Short-term financing 250

Loans to SMEs, net 196 Long-term bonds 150
Loans to large corporations, net 500 500 Equity 46
Total 996 Total 996

1. The value of loans is reduced by the amount of the loss. The USD 4 million loan loss reduces
the “Loans to SME” from USD 200 million to USD 196 million.

2. The value of equity is reduced by the amount of the loss. The USD 4 million loan loss
reduces equity from USD 50 million to USD 46 million.

Losing USD 4 million, or 0.4% of its assets in this case, reduces equity from USD 50 million
to USD 46 million, but this erosion will reduce equity by 8% (USD 3 / USD 50 = 8%). The bank now
can only withstand an additional USD 46 million in losses before its equity becomes zero. With USD
996 million in loans outstanding, if a little less than 5% of the total amount the bank lent to the
customers is lost, the equity of the bank becomes zero.

The higher the leverage, the faster the equity disappears when the bank has to take
losses on loans that default. The impact losses have on equity is why bank regulations
and regulators have historically focused on the bank’s equity. Regulators consider the
bank’s equity the core tool to motivate bank managers and owners to reduce risks and to
provide a sufficient cushion against losses.
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More equity and lower leverage represents the following:
• Bigger commitment by the owners, on the aggregate, to the future of the bank, as

they have more of their wealth tied to the fortunes of the bank and potentially to lose.
• Greater cushion for the bank to absorb and withstand potential losses.

In fact, over the years, both regulators and economists have found that prudently
managed banks have higher capital-to-total-assets ratios and suffer losses less fre-
quently. They have found that the amount of capital a bank must have to support its
operations reduces the risks a bank will take and increases the likelihood that the
equity of the bank is sufficient to withstand loan losses as well as liquidity pressures.
In fact, contemporary banking regulation, such as the Basel II Accord (described in
Section 3.3), is risk based and links the riskiness of the bank’s assets to its equity.

2.3 Asset and Liability Management
Banks face two additional key risks that have not yet been discussed: interest rate risk
and liquidity risk.
• Interest rate risk refers to the potential loss in value of an asset due to changes in interest

rates. For example, a bank pays one interest rate to its depositors and receives
another from its debtors. If interest rates change, the profitability of the bank
changes as well. Interest rate risk affects both the banking book and the
trading book.

• Liquidity risk refers to the potential inability of a bank to meet its payment obli-
gations when they are due. In particular, a bank must manage its ability to pay its
depositors interest and to repay depositors seeking to withdraw any part of their
money. Liquidity risk is also called funding liquidity risk.

The liquidity discussed in this section is different from another type of liquidity, the
ability to trade in markets without significant price concessions, which will be discussed
in Chapter 6.

The bank’s asset and liability management (ALM) function manages both the
interest rate risk in the bank's banking book and liquidity risk. In particular, the ALM
function in a bank focuses on:
• Maintaining liquidity for the bank
• Analyzing the shape and structure of the bank’s balance sheet
• Maintaining a stable net interest margin

2.3.1 Interest Rate Risk

Interest rate risk in the banking book refers to a possible monetary loss caused
by adverse changes in interest rates affecting the underlying structure of the bank’s
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business: its lending and deposit-taking activities.The dangers of not managing bank-
ing book interest rate risk were highlighted by the savings and loan crisis that affected
the United States during 1980s and 1990s.

EXAMPLE

In the United States, savings and loan associations (S&Ls), also known as thrifts, are banks that
are predominantly mortgage lenders. During the 1980s and early 1990s, many S&Ls collapsed
due largely to a mismanagement of interest rate risk that allowed a severe mismatch of assets and
liabilities.

During the 1980s, S&Ls underwrote fixed-rate, 30-year mortgages at around 6% and financed
these loans from short-term deposits at interest rates around 2%. The mortgages were relatively
profitable, until U.S. interest rates rose and the S&Ls had to pay 9 to 10% on their deposits, the
same deposits that financed the funds that were loaned out for 30 years at only 6%. In the end,
several hundred S&Ls collapsed.

Ultimately, the U.S. government financed the collapsed S&Ls; some reports put the bailout
figure around USD 150 billion. There are, however, estimates that reach up to USD 500 billion.
(See Section 1.3.2 about the S&L crisis.)

In managing the bank’s assets and liabilities, the ALM function has to consider and
balance several factors simultaneously:
• The bank's balance sheet, a dynamic portfolio of loans and deposits. As new loans

are extended, as existing loans mature, and as new deposits arrive, existing deposits
may be withdrawn.

• The interest rate on liabilities and assets. Some will be fixed, but the interest rate
on other liabilities and assets will change periodically according to market rates,
resulting in fluctuations in the value of floating-rate liabilities and assets.

• Timing differences between changes in market rates and in the interest rates on
retail products such as bank loans to customers.

• The bank’s current liquidity needs. The current market interest rates for all
maturities and competition among banks determine the interest rates offered on
deposit products.

• Commercial (e.g., corporate loans) and retail (e.g., home mortgage loans) prod-
ucts. both allow for the early termination of the loans, but the terms and conditions
can be widely different among individual commercial or retail loans, as well as
between commercial and retail loans in general.

To manage interest rate risk in the banking book, banks consider the impact of
interest rate changes on both their assets and liabilities, and the particular features of
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their assets and liabilities, including, among other things, terms and timing. How well
the bank manages its assets and liabilities, the revenues from its assets, and the costs of
its liabilities has a direct impact on the net interest margin of the bank.

2.3.2 Liquidity Risk

Liquidity is defined by the Basel Committee as the ability of a bank to fund increases
in assets and meet obligations as they come due, without incurring unacceptable losses.
From both a bank’s and its regulator’s point of view, the structure of the bank’s assets
and its related liquidity needs may highlight potential weaknesses over time. Liquidity
corresponds to the bank’s ability to make payments to its customers punctually.
Ultimately, its ability, or inability, to make these payments in a timely manner will
directly affect the banking institution’s solvency, or its ability to pay its debts with
available cash.

Solvency is different from a bank’s ability to make a profit. A bank can be solvent
(have more assets than liabilities) and not make a profit if its expenses are greater than
its revenues. A solvent bank may be able to generate cash to make payments by selling
off assets, but if these transactions are at a loss, then the sale of its assets could erode the
bank’s solvency, leading to insolvency. A bank can be profitable without being solvent if
its revenues are greater than its expenses but its assets are worth less than its liabilities.

Banks actively manage their liquidity risks to ensure that they have sufficient fund-
ing to pay their obligations when they become due. Liquidity obligations run to both
a bank’s depositors and its loan customers. Depositors demand liquidity; they expect to
be able to withdraw their deposits at any time without delay. Since fractional reserve
banking means that banks can keep only a fraction of their deposits available for
immediate withdrawal, improperly managing the bank’s liquidity risk could lead to
serious consequences (see Section 3.1 on liquidity and bank runs). Customers who
borrow money from the bank require that the bank provide them with access to the
funds they have borrowed without delay when the funds are needed. If a highly lever-
aged bank needs to secure liquidity quickly to fulfill its obligations, but can only do so
by selling its assets hastily and at low prices, then it can easily become insolvent.

As with interest rate risk, banks model how their liquidity requirements may
change over time in a wide array of circumstances. Banks have several tools at their
disposal to assess their liquidity. Among these tools, scenario analysis and stress testing
play a chief role in enabling a bank to examine its liquidity in a variety of adverse
situations. Scenario analysis, or what-if analysis, analyzes the potential outcome of
various scenarios by setting up several possible situations and analyzing the potential
outcomes of each situation. Scenario analysis often includes multiple steps and complex
programming. Stress testing analyzes the potential outcome of a specific change to
a risk model parameter (e.g., asset correlations and volatility), or to the business and
operating environment that is fundamental, material, and adverse.
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EXAMPLE

FirstBank considers a scenario in which it loses its main depositor, a large car manufacturer. When
the ALM department conducts a scenario analysis, it models how the bank would meet its liquid-
ity needs without the car manufacturer’s funds. The ALM department also conducts a stress test
whereby it analyzes the potential impacts on its liquidity should a large number of its loans
default and a substantial number of smaller depositors withdraw their deposits at once, while the
bank cannot secure funding elsewhere. This type of analysis allows the bank, and its supervisory
agency, to gain a clearer picture of the risks the bank is facing and to proactively determine how
to deal with those risks.

A particular concern of liquidity monitoring relates to the potential for a run on a
bank. Banks need to have sufficient and readily available funds to meet regular with-
drawals of deposits and to fulfill its loan obligations. (see Chapter 1). If a bank is
rumored to be in financial difficulty, depositors may rush to withdraw their funds.
Unanticipated demand could reduce the bank’s cash on hand, very likely causing the
bank to become illiquid and, ultimately, insolvent.

EXAMPLE

In September 2007, Northern Rock, a British bank, found itself in a liquidity crisis. In prior years,
mortgage lending in the United States to subprime borrowers (that is, lesser-qualified borrowers
who are required to make either little or no down payment on their home loans) had grown con-
siderably. As the U.S. housing market slowed in early 2007, the rate of subprime mortgage defaults
increased sharply, leading to considerable losses to the banks and financial institutions that owned
these loans. Because of the U.S. subprime crisis, financial institutions globally became nervous
about lending to mortgage banks.

As a large mortgage lender in mid-2007, Northern Rock suddenly found it very difficult to ob-
tain the short-term loans from other banks or other funding sources it needed to repay its
depositors. After the news was released publicly in mid-September 2007 that the bank had a liq-
uidity problem and needed immediate assistance from the Bank of England, depositors rushed to
withdraw their funds, further exacerbating the problem. At the time, UK government deposit pro-
tection only covered up to GBP 31,700 (100% of the first GBP 2,000 in deposits and 90% of the
next GBP 33,000 in deposits, GBP 29,700), possibly contributing to depositor anxiety. Subsequent
to these events, in October 2008, UK deposit insurance was temporarily increased to GBP 50,000.
By January 2008, Northern Rock had borrowed in excess of USD 25 billion from the Bank of Eng-
land. In February 2008, it was announced that the British government would nationalize the bank,
taking it over to protect the depositors and assure that it would be able to fulfill its obligations.

Banks, including central banks, often provide support to each other to meet short-
term liquidity needs through repurchase agreements. A repurchase agreement (also
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known as a repo) allows one party to sell an asset for cash with the understanding,
supported by a legal repurchase agreement, that it will be repurchased at a later date at
an agreed-on price (usually higher than the sales price).

EXAMPLE

Atlas Bank needs USD 10 million for five days. It enters into a repurchase agreement with Capital
Bank, whereby it sells to Capital Bank a USD 10 million bond for USD 10 million and agrees to
repurchase it for USD 10,005,000. At the end of the five days, Atlas pays Capital Bank USD
10,005,000 and receives the bond back. Atlas has increased its liquidity for five days at a cost of
USD 1,000 for each day. Figure 2.10 shows the flow of money between the two banks involved in
this repurchase agreement transaction.

Figure 2.10 Repurchase agreement

In a repo transaction, the actual ownership of the security passes to the buyer from
the seller. The repo markets are a major source of funding for the liquidity needs of
banks around the globe.

In addition to the liquidity needs described above, bank supervisors often require
banks to maintain a minimum holding of either cash or assets that can be readily turned
into cash in case the bank encounters an unexpected cash demand.Highly liquid assets
generally include the bank’s deposits held at the central bank and domestic government
debt held by the bank.

Finally, since the collapse of Herstatt Bank (see Section 3.3.1 for further details),
bank supervisors have also been concerned with banks’ ability to meet their obligations
to each other. A particular concern for regulators are the ripple effects of a bank owing
money to other banks as a result of its position in a payments system, (e.g., a check
clearing system or a government bond payment and delivery system). If a bank’s
customers who use these payment systems default, the bank may not have sufficient
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cash to be able to pay its banking counterparties on behalf of their customers (the other
banks). To counter this risk, banks often rely on collateral, usually high-quality gov-
ernment bonds and other securities.

Collateral are assets pledged by a borrower to secure a loan or other credit and to
act as a guarantee to the lender in the event of a default. If the borrower is unable or
unwilling to repay the debt, the lender has the option to accept the collateral as full or
partial payment of the loan's principal, accrued interest, fees, and expenses. (The role
of collateral will be explained further in Section 4.4.5.)

EXAMPLE

Bank Little, a small bank, and Bank Large, a large international bank, engage in various transac-
tions with each other. In most of these transactions, Bank Little buys securities, mostly government
bonds, from Bank Large. The terms of payment for these transactions is three days. For example,
for a transaction entered on Monday, payment is expected on Thursday. During this three-day
period, Bank Large effectively extends credit to Bank Little and assumes the risk that Bank Little
may not be able to pay for the transaction at the end of the three days.

Since Bank Little is smaller than Bank Large, there is a concern that Bank Little may be
exposed to significant liquidity risks and may not be able to pay for its government bond transac-
tions as contracted. To reduce the risk of this happening and to further support the transactions
between the two banks, Bank Little posts collateral with Bank Large equal to a certain percentage
of the value of the transaction. Bank Large will usually specify the amount and type of collateral it
will accept from Bank Little. If Bank Little is unable to pay for its transactions with Bank Large, the
collateral Bank Little posted to Bank Large can be used by Bank Large to pay for the purchase of
the government bonds. This reduces the risk to Bank Large. Figure 2.11 shows this.

Figure 2.11 The use of collateral
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BANK LITTLE
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BANK LITTLE
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EUR 2M

Collateral

EUR 2M

BANK LARGE

Bank Large takes the risk that at the end of the
3-day period Bank Little will not be able to repay
the EUR 2M. The collateral is used to protect
against any loss due to Bank Little’s failure to pay.

BANK LARGE

Bank Large returns the collateral to Bank Little
upon its receipt of the EUR 2M.
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2.4 LOAN LOSSES
Banks recognize that some of the loans they underwrite may default, and they antici-
pate the impact this could have on both the bank’s earnings and its profits. As we will
see in later chapters, banks have developed sophisticated and highly structured
approaches to predict, manage, and reduce potential loan losses. Since loan losses
diminish the equity capital and consequently may affect the long-term survival of the
bank, banks must incorporate into their planning and budgeting processes a reason-
able level of loan losses as a “cost of doing business,” similar to expenses they budget for
employees, office space, and equipment. For good corporate governance, a bank’s board
of directors should set and approve the bank’s loan loss policies. That is why each year
banks set aside part of their income to offset the potential impact of loan losses in a way
similar to salaries and other common expenses.

Complex rules govern the way banks are required to report publicly the assets they
have in their trading and banking books. Regulators, shareholders, and other stake-
holders have an interest in having high-quality, reliable, and up-to-date information
on the financial position of the bank. One core concern is how well the recorded value
of loans and other assets reflect their true value. This issue of asset valuation is one of
the underlying reasons for the credit crisis that began in 2007.

This section discusses how banks record and value assets in their trading and bank-
ing book, and, in general, what rules they are required to follow to properly treat and
value loans that do not perform. The section also describes methods to manage loan
losses and the reserves that are held by the bank to deal with them.

2.4.1 Valuing Assets in the Trading Book

Assets in the trading book are usually held for sale, and their value on the balance sheet
of the bank should reflect what these assets would fetch in the financial markets (Chap-
ter 6). Thus, the value of these assets has to be marked-to-market, that is, their value
on the balance sheet must reflect the fair market value. The fair market value is the
price the asset would bring if sold immediately on the market to a willing buyer.

EXAMPLE

FirstBank, our hypothetical bank, has purchased a bond for USD 1 million. As a result of severe
financial turmoil, the bond dropped in value 10%, and it can only be sold for USD 900,000. The
bank’s financial records must record the fair market value of the bond at USD 900,000 and not the
purchase price of USD 1 million. The difference of USD 100,000 is an unrealized loss (a book loss
that has not been actually incurred as the bond has not yet been sold in the market). The unreal-
ized loss will reduce the bank’s assets and equity at the time it is recorded. The effects of this loss
are similar to the loss the bank suffers if one of its loans defaults and the ensuing loss reduces the
bank’s earnings.
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Several months later, the financial turmoil subsided and the price of the bond increased to USD
1,010,000. As a result of the price of the bond increasing in the market, the previous loss of USD
100,000 is erased and both the bank’s assets and equity increase in value. Although the bond can
be sold for USD 1,010,000 in the market, at a gain of USD 10,000, this gain is considered an
“unrealized gain” until the bond is sold. Most accounting rules are generally more restrictive in
treating unrealized gains than unrealized losses. The bank must initially record the bond on its
books at the purchase price of USD 1,000,000. The unrealized gain of USD 10,000 will have to wait
for a period of time or until the bond is actually sold for that gain to be recognized in the financial
statements.

2.4.2 Value of Assets in the Banking Book, Performing Loans

Assets held in the banking book, mostly loans, are usually not made available for sale.
This is as opposed to assets held in the trading book as already noted, which are
usually held for sale.

Loans whose borrowers make payments as agreed on with the bank are consid-
ered performing loans. Loans whose borrowers fail to make, or make delayed, pay-
ments may be considered nonperforming loans (see below).

In the banking book, if the loans held by the bank are not sold off to third parties,
then for accounting purposes they are considered to be held until they are repaid or to
maturity. Since these assets are held long-term, changes in their value do not necessar-
ily have to reflect their fair market value.Their value, however, does have to reflect what
the bank reasonably can expect to receive from the borrower. If the bank expects the loan
to be repaid in full, no adjustments are necessary.

EXAMPLE

FirstBank has extended a USD 5 million, 5 year, loan to Mega Construction Inc. and records the loan
on its balance sheet as USD 5 million since it expects to hold the loan until the loan is fully repaid.
Regardless of how well Mega Construction performs over the next 5 years (absent bankruptcy or
other materially adverse problem), FirstBank can carry the loan on its books at that face value.

2.4.3 Value of Assets in the Banking Book, Nonperforming Loans

If a bank does not expect full or partial repayment of a loan on time, it must then be
classified as a nonperforming loan and adjustments must be made to the recorded
value of the loan in the bank’s financial statements.The bank has to adjust the recorded
value of nonperforming loans on its balance sheet so that shareholders, management,
regulators, and other stakeholders can correctly assess the strength of the bank. The
loan’s new recorded value must be changed to reflect the expected amount the bank can
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reasonably recover from the borrower. As a consequence of a borrower not repaying the
loan, in full, the bank must categorize the nonperforming loan as past due, written
down, or charged off.
• A past-due loan is where the repayment of principal and interest are in doubt

because the borrower has missed several payments to the bank or the bank has a
clear indication that the borrower may not repay the loan, i.e., there is clear doubt
about the borrower’s ability or willingness to pay. A past-due loan may be fully
repaid by the borrower.

• A written-down loan is a loan that is past due, and the bank has made a deter-
mination that it will not be able to recover fully the amount it has lent to the
borrower. As such, the bank has to adjust the value of the loan in its financial state-
ments to the value that the bank expects to recover from the borrower.The amount
by which the bank reduces the value of the loan is also called the write-down.

• A charged-off loan is a loan that has been removed from the bank’s financial state-
ments because the bank believes that it will collect nothing of the loan from the
borrower. A charged-off loan will reduce the bank’s equity. Even though a loan
may be completely charged off, the bank may continue to try to collect on it.

EXAMPLE

Due to unforeseen circumstances, Mega Construction Inc., the borrower from the previous
example, became unable to make principal and interest payments in a timely manner. Mega Con-
struction, a home builder, has been materially impacted by the softening real estate market and is
largely incapable of selling its already built property inventory. As a result, it has not been able to
raise sufficient funds to make loan payments as scheduled.

When FirstBank first received an indication that Mega Construction would not be able to
continue making its loan principal and/or interest payments on time, it flagged the loan as non-per-
forming or doubtful. As is true with any bank, nonperforming loans receive additional attention
from FirstBank’s management, as well as its regulators. Initially, FirstBank exercises forbearance
by working with Mega Construction and providing additional time to make the payments or, alter-
natively, to reduce at least temporarily the interest rate on the loan. Under this situation, FirstBank
may not have to make any adjustments to the value of the loan. If Mega Construction Inc. is able
to catch up with its payments, the loan will no longer be classified as non-performing.

However, if the forbearance does not help Mega Construction and it is not able to catch up
with the payments, FirstBank will then typically decide it is unlikely the borrower will make all the
payments it owes the bank. In that case, the bank must adjust the value of the loan recorded on
its balance sheet. This can be achieved by either a write-down or through a specific provision
(more about provisions in the next section).

When a loan is written down, the value of the loan is reduced to a value the bank expects to
recover. For example, if FirstBank believes that it can only recover 80% of the outstanding loan, it
would reduce the value of the loan by 20%, or USD 1 million. The loan will then be recorded at its
net value or USD 4 million, with the USD 1 million that was written down reducing the bank’s
assets and consequently its equity.



MANAGING BANKS 47

If the situation worsens further and it becomes more likely that Mega Construction Inc. will
be unable to repay even 80% of the USD 5 million loan, the bank will have to write down the loan
even further to a value that it deems to be reasonable. If FirstBank does not expect the loan to be
repaid at all—due to significantly worsening economic conditions or other factors—the bank faces
no other option but to charge off and remove the entire remaining loan of USD 4 million as it is
recorded on the bank’s balance sheet.

In the above scenario, the bank charged off the loan in two steps. First, it wrote
down the loan. Next, because Mega Construction was unable to make any payments,
the bank had to remove the entire loan from its balance sheet.

How a bank deals with nonperforming loans depends on the regulatory rules under
which it operates, how conservative the bank’s risk management policies are, and the
degree of prudence the bank’s management exercises in its overall bank management.

Prudent management is a function of the bank’s corporate governance and reflects the
risk management culture promoted by the bank’s board of directors and the operational
structure of the bank.Very conservatively, or prudently, managed banks may aggressively
charge off the entire loan as soon as the loan becomes nonperforming. Other banks may
exercise a less conservative approach and delay writing down or even charging off loans
for as long as they can.While regulators provide guidance on how to treat nonperform-
ing loans on the bank’s books, banks, particularly those that have limited financial strength,
may tend to be less conservative when it comes to writing down or charging off assets and
keep them on their books at face value much longer for obvious reasons.

Because there is discretion afforded to a bank in dealing with nonperforming
assets, regulators pay a great deal of attention to how banks deal with nonperforming
loans, often demanding that banks make additional write-downs.Delaying write-downs
or charge-offs can easily lead to an incorrect valuation of the bank’s financial condi-
tion, because the value of its loans will be overstated. Overstating the value of loans
negatively affects the bank’s earnings capacity and the size of its equity capital. This
could hinder its ability to support operations and absorb future losses, and would be
misleading to the shareholders.

2.4.4 Provision for Loan Losses and Loan Loss Reserves

As we will see in later sections, particularly in Chapter 5, the bank’s entire underwrit-
ing process focuses on making a prediction about the borrower’s likelihood of default-
ing. Even though the bank thoroughly analyses all the loans it underwrites,
circumstances can change so that what was initially considered to be a good, high-qual-
ity loan becomes a nonperforming loan. Banks know this and expect a reasonable level
of losses on the loans they make.To compensate for the expected loan losses, banks price
their loans accordingly: The interest rate and other fees the borrower pays for the loan
are calculated to compensate for the risk the lender undertakes, including the
potential loan losses the bank would suffer if the borrower defaults. That is why
higher-risk borrowers pay a higher interest rate to the bank.
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Another approach a bank can use to manage the effect of loan losses is to create a
loan loss reserve in its balance sheet. Through provisions in their income statements,
banks set aside part of their earnings to cover the losses they expect to suffer from bad
loans. The provision for loan losses reduces the bank’s income and creates a loan loss
reserve on the balance sheet that reduces the value of the loans recorded on the bank’s
balance sheet. The loan loss reserve is also referred to as an “allowance for loan losses”
or a “credit loss reserve.”

EXAMPLE

Using the income statement example in Section 2.2.4, earnings before taxes were USD 25 million.
When the bank makes a provision for loan losses, the bank’s earnings are directly reduced. If the
bank decides to make a USD 2 million provision for loan losses, it reduces its earnings by the
amount of the provision.

Earnings before provision for loan losses USD 25 million
– Provision for loan losses USD 2 million
—————————————————————————————————
= Earnings after provision for loan losses and before taxes USD 23 million

Banks pay taxes on earnings after the provision for loan losses is calculated.

There is an important difference between the provision for loan losses and the loan
loss reserve. e provision for loan losses is recorded in the income statement of the bank
and affects the earnings of the bank. e loan loss reserve is recorded on the balance sheet of
the bank and affects the value of the bank’s assets.

The provision for loan losses can be general or specific. A general provision for loan
losses is used to build loan loss reserves over time and is not motivated by the nonper-
formance of any one individual loan. General loan loss provisions can be used to:
• Offset the losses associated with any loan the bank has made, without having to

identify a specific loan that is nonperforming, or
• Allow the bank to smooth its earnings over a period of years.

During good times, banks generally perform well, experience infrequent defaults,
and generate high earnings. Stability coupled with high earnings allows banks to make
loan loss provisions as a part of their normal business operations to ultimately bolster
the bank’s loan loss reserve in anticipation of an economic downturn. Banks actually
budget for losses on loans each year based on historical experience and business judg-
ment. When actual loan losses start accumulating, usually during weaker economic
times or recessionary environments, the loan loss reserves can be used to absorb some,
if not all, of the losses the bank will suffer. Since the bank made provisions for poten-
tial loss in previous years, the loan losses will reduce the loan loss reserves first, not the
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earnings of the bank. Because of this, losses are not recognized in that year’s income
statement unless the accumulated loan loss reserves are depleted that year and addi-
tional provisions have to be made. In effect, by maintaining an appropriate loan loss
reserve, the bank is able to smooth its earnings.

Many banks aim to have a general loan loss reserve range between 1.5 and 2%
(loan loss reserve ratio) of the value of their loans. Regulators pay close attention to the
size of the loan loss reserve as inadequate provisions for loan losses can hurt the bank’s
equity capital during economic contraction, when banks need the most protection to
withstand potentially sizable losses.

EXAMPLE

Revisiting our previous example, FirstBank, will allow us to demonstrate the impact of a general
provision for loan losses. The bank decides to keep about 2% of the total value of its loans as a
general loan loss reserve on its balance sheet. The bank records the value of its loans at USD 890
million. Since the balance sheet records the loans at the value they expect to repay, the USD 890
million is the value that the bank expects to be repaid. The gross value of the loans the bank has
made is USD 908 million, including the 2% loan loss reserve of USD 18 million. 2

Figure 2.12 shows the detailed balance sheet of FirstBank taking into consideration the loan
loss reserves for the different loan types.

Figure 2.12 Different loan types and loan loss reserves

Assets in million USD Amount Liabilities in million USD Amount
Cash 10 Short-term deposits 300
Government bonds 100 Long-term deposits 250
Loans to local government, total 194

– less loan loss reserve 4
Loans to local government, net 190

Loans to SMEs, total 204
– less loan loss reserve 4
Loans to SMEs, net 200

Loans to large corporations, total 510 Short-term financing 200
– less loan loss reserve 10 Long-term bonds 150
Loans to large corporations, net 500 Equity capital 100

Total 1,000 Total 1,000

——————————
Net amount of loan 890

2. Total amount of loan = ——————————— = —— = 908
1 – Loan loss reserve ratio 1 – 2%

Loan loss reserve = Gross amount of loan * Loan loss reserve ratio = 908 * 2% = 18
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A specific provision for loan losses is a reserve made in anticipation of a loan loss that
can only be used to offset the losses associated with one specific loan. The
accounting steps and results for handling a specific loan loss reserve are the same as for
those for a general loan loss reserve.

EXAMPLE

When FirstBank recognizes that the loan to Mega Construction is nonperforming, FirstBank can
make a specific provision for loan losses against that loan. If the bank believes that of the USD 5
million loan, only USD 4 million will be recovered, it can make a provision of USD 1 million in the
income statement. This provision will reduce the net income of the bank and affect the equity of
the bank as well.

The USD 1 million loan loss provision will increase the loan loss reserve of the bank. This
increase in the loan loss reserve reduces the net value of the loans (assets) recorded on the bank’s
balance sheet by USD 1 million. As a result of the specific provision, the net value of the Mega
Construction loan on the bank’s balance sheet is USD 4 million.

2.4.5 Loan Loss Reserves and Loan Losses

The loan loss reserves a bank builds up over the years and holds should be sufficient to
offset future charge-offs the bank is expected to encounter.When a bank writes down
or charges off a loan, the loan loss reserves are reduced first. Since the provision for
loan losses has previously reduced income (and reduced equity), there is no immediate
impact on the bank’s assets and the bank’s equity.

EXAMPLE

FirstBank’s loan loss reserves for large corporations at the beginning of the year were USD 10
million. Its total loss reserves were USD 18 million, but for simplicity, the example only focuses
on the loan loss reserves for large corporate loans. For further simplicity, there are no other
transactions that would affect these particular loan loss reserves (i.e., all other loans perform con-
tractually). The transactions affecting Mega Construction as described in the example in Sections
2.4.3 and 2.4.4 would be recorded as the following:

1. During the year, the bank added USD 2 million to the loan loss reserves as a general loan
loss provision.

Beginning balance for loan loss reserves USD 10 million
+ provision for loan losses (income statement) USD 2 million (1)
————————————————————————————————
Ending balance for loan loss reserve USD 12 million
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2. Mega Construction, a home builder that has been materially impacted by the softening real
estate market, is largely incapable of divesting its already built property inventory and has not
been able to raise sufficient funds to make its loan payments as scheduled. The bank has
already made a specific reserve of USD 1 million against this loan.

Beginning balance for loan loss reserves USD 10 million
+ provision for loan losses (income statement) USD 2 million (1)
+ provision for loan losses (income statement) USD 1 million (2)
————————————————————————————————
Ending balance for loan loss reserve USD 13 million

3. After the bank decides to make a specific reserve of USD 1 million against this loan, FirstBank
decides to write down the loan to the value the bank expects to recover of USD 4 million.

Beginning balance for loan loss reserves USD 10 million
+ provision for loan losses (income statement) USD 2 million (1)
+ specific reserve for the Mega Construction loan USD 1 million (2)
– write-down of the Mega Construction loan USD 1 million (3)
————————————————————————————————
Ending balance for loan loss reserve USD 12 million

Since the bank has already made a prior specific provision for the losses on the Mega
Construction loan, the effects of writing down the loan will not impact the bank’s assets and
equity.

4. The materially weakening economic conditions necessitate that the bank charge off the
remaining USD 4 million balance on the Mega Construction loan.

Beginning balance for loan loss reserves USD 10 million
+ provision for loan losses (income statement) USD 2 million (1)
+ specific reserve for the Mega Construction loan USD 1 million (2)
– write-down of the Mega Construction loan USD 1 million (3)
– charge-off of the Mega Construction loan USD 4 million (4)
————————————————————————————————
Ending balance for loan loss reserve USD 8 million

What is important to recognize is that the charge-off reduces the loan loss
reserves, and the net effect on the bank’s balance sheet (assets and equity) of the charge-
off of this loan depends on the amount of reserves built up over the years. If the loan
loss reserves are sufficient to absorb the losses, there may not be any balance sheet
effect as the charge-offs reduce the loan loss reserves that the bank has accumulated over
the years.
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EXAMPLE

The effects of the charge-off on the loans are recognized as follows.

1. After step 1 in the previous example—USD 2 million in loan loss provisions on the income
statement of the bank—the proportion of the balance sheet that relates to the Mega
Construction loan looks as follows:

Loans to large corporations, total 510 million
– Loan loss reserve 10 + 2 = 12 million
——————————————————————————
Loans to large corporations, net 498 million

The value of loans decreased by the USD 2 million general provision to the reserves.

2. After step 2 in the previous example—the USD 1 million specific reserve—the proportion of
the balance sheet that relates to the Mega Construction loan looks as follows:

Loans to large corporations, total 510 million
– Loan loss reserve 12 + 1 = 13 million
——————————————————————————
Loans to large corporations, net 497 million

The net value of loans decreased by the additional USD 1 million specific provision made to
the reserves.

3. After step 3 in the previous example—the USD 1 million write-down of the loan—the
proportion of the balance sheet that relates to the Mega Construction loan looks as follows:

Loans to large corporations, total 510 – 1 = 509 million
– Loan loss reserve 13 – 1 = 12 million
—————————————————————————–—
Loans to large corporations, net 497 million

The net value of loans did not change as the specific provision against the expected loss of
Mega Corporation was used to offset the write-down of the loan.

4. After step 4 in the previous example—the USD 4 million charge-off of the loan—the propor-
tion of the balance sheet that relates to the Mega Construction loan looks as follows:

Loans to large corporations, total 509 – 4 = 505 million
– Loan loss reserve 12 – 4 = 8 million
—————————————————————————–—
Loans to large corporations, net 497 million
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The net value of loans did not change as the built-up loan loss reserves were used to offset
the effects of the write-offs.

FirstBank charged off the USD 5 million loan. The net effect on the bank’s balance sheet is only
USD 1 million as the USD 5 million loss only partially affects the assets. Due to the general and
specific loan loss provisions made by the bank, the USD 5 million loss on the Mega Construction
loan is absorbed in two steps:
1. The assets of the bank fell by USD 1 million, from USD 498 million to USD 497 million.
2. The loan loss reserve fell by USD 4 million from USD 12 million to USD 8 million.

As the net effect on the balance sheet is USD 1 million; this is also the net equity effect for
the bank that this transaction generates.

The loan loss reserve is also impacted by any recoveries the bankmakes on previously
charged off loans. Although a bank has written down or charged off a loan, it does not
mean that the bank ceases its efforts to recover the loss it has suffered. Any recovery will
be added to the bank’s loan loss reserves, effectively replenishing the reserves. If
recoveries are large enough to cover all the expected and unexpected credit losses the bank
were to suffer, the bank could opt not to make any additional provisions for loan losses.

EXAMPLE

Continuing with FirstBank’s example, we now look at the effect of a potential recovery on a charge-
off. In the previous examples, FirstBank first wrote down and then charged off Mega Construction’s
USD 5 million loan (steps 1 to 4 above). Due to changing conditions, the bank was able to recover
USD 2 million of the USD 5 million loan. The effects of the recovery in step 5 are as follows:

Beginning balance for loan loss reserves USD 10 million
+ provision for loan losses (income statement) USD 2 million (1)
+ specific reserve for the Mega Construction loan USD 1 million (2)
– write-down of the Mega Construction loan USD 1 million (3)
– charge-off of the Mega Construction loan USD 4 million (4)
+ recover on the Mega Construction loan USD 2 million (5)
————————————————————————————————
Ending balance for loan loss reserve USD 10 million

The use of provisions for loan losses and loan loss reserves offers banks a great deal
of flexibility in managing the effects of loan losses. Bank management can decide to
build up a substantial loan loss reserve over time that can reduce the potential negative
effects of loan losses. Loan loss provisions reduce earnings, but, in turn, the potential
impacts of loan losses on the bank’s equity can be reduced.





hapter 3 introduces bank regulation and outlines the impact regulations have
on bank operations. This chapter discusses why banks need to be regulated, what

regulatory processes are in effect, how international cooperation helps shape bank
regulation, and what role deposit insurance plays in banking stability. Chapters 1, 2,
and 3 together provide a comprehensive foundation for the remaining chapters.

Chapter Outline

• 3.1 From Liquidity Crisis to Bank Panics
• 3.2 Foundations of Bank Regulation
• 3.3 International Regulation of Bank Risks
• 3.4 Deposit Insurance
• 3.5 The Road Ahead

Key Learning Points
• When a bank lacks the funds to repay its depositors on demand, the bank is in a

liquidity crisis. The mere rumor of a liquidity crisis could lead to a bank run—
when a large number of depositors demand a return of their deposits from one
bank simultaneously. If a bank run spreads to other banks, there is contagion that
has the potential to spread further panic and runs on other banks.

• Bank regulation seeks to ensure that banks are operated prudently, that non-
systemic risk is reduced, and that there are systemwide support mechanisms to
assist banks and provide stability before they reach a crisis. Bank regulation achieves
these objectives using two main tools: licensing, the granting of the right to oper-
ate a bank, and supervision, regulatory and recurring monitoring of the bank’s
operations and activities.
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• The Basel Accords are the international regulatory frameworks that govern the
activities of banks.The two Basel Accords acknowledge that the risk of the bank’s
assets and operations is related to, and can be minimized by, a minimum regula-
tory capital standard. In the Basel II Accord, this minimum regulatory capital
covers credit, market, and operational risks.

• Deposit insurance provides protection for depositors in case banks suffer a liquid-
ity crisis and is intended to reduce both bank runs and panics by reducing the
incentives for depositors to withdraw funds from a bank.

Key Terms
• Balance sheet
• Bank for International Settlements
• Bank panic
• Bank run
• Basel Committee
• Capital adequacy
• Capital ratio
• Contagion
• Credit mitigation techniques
• Deposit insurance
• Explicit deposit insurance system
• Financial stability
• Illiquidity
• Implicit deposit insurance system
• Insolvency

• Lender of last resort
• Licensing
• Liquidity crisis
• Market discipline
• Monetary stability
• Nonsystemic risk
• Off-balance sheet
• Pillars 1, 2 and 3 of the

Basel II Accord
• Regulatory supervision
• Regulatory capital
• Risk-weighted assets
• Spillover effect
• Systemic risk
• Tier 1 and Tier 2 capital



Banking Regulation

3.1 FROM LIQUIDITY CRISIS TO BANK PANICS
Banks play a crucial role in the economy by offering payment services and providing
credit. Because any disruption to the banking system could have widespread effects on
businesses and people, all governments regulate banking. It was not always so, how-
ever. In fact, up until the early 20th century, there were still parts of the world where
banking was unregulated; anyone able and willing to open a bank could do so without
any qualifications, hindrance, or permission. However, such an uninhibited banking
environment was unstable—bank failures were common—so, over time, governments
began to regulate banks actively.

3.1.1 Liquidity Crisis and Bank Runs

When a bank makes a large number of loans that borrowers cannot repay, the bank’s
liabilities (deposits and borrowings) could exceed the bank’s assets, rendering the bank
insolvent. As it relates to a bank’s (or a company’s) balance sheet, insolvency means
that its liabilities exceed its assets—it has zero or negative equity.While this implies an
inability to repay creditor claims when they become due, it does not mean that an
insolvent bank may not be able to raise cash to meet depositor withdrawal needs.How-
ever, since the fractional reserve banking system allows banks to retain only a fraction
of their deposits on hand as cash, insolvency problems can be magnified.This problem
can be particularly acute if the bank experiences severe defaults.

Without adequate liquidity, a bank may have insufficient cash readily available to
pay its depositors’ claims when they come due.While a bank may have assets that could
be sold or leveraged to raise cash, it may not always be possible to do so in a timely
fashion. This inability to make payments when they are due is termed illiquidity, and
can lead to a liquidity crisis. A liquidity crisis, in turn, can lead to a bank run, as
described in the following example.

BANKING REGULATION 57
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EXAMPLE

An increasing number of AlphaBank’s borrowers have failed to repay their loans at all or in a timely
manner. This has placed a severe strain on the bank’s liquidity position. For the last two months,
AlphaBank has depleted its cash reserves to make payments to its depositors and bondholders
because the cash it received from its borrowers fell short of what was required to pay out in new
loans and deposit withdrawals. Suddenly, AlphaBank found itself in the position that its available
cash reserves were insufficient to pay its creditors’ interest payments when due. Moreover,
AlphaBank found that the credit markets it occasionally tapped for funds are no longer available.
Since the bank does not have the funds available to make its payments and cannot borrow the
funds, the bank finds itself in a liquidity crisis. As a result, its depositors and creditors are at risk
of not receiving their funds when due.

The only option AlphaBank has to raise cash to pay the depositors is to sell off its assets—loans
and bonds—to other banks. However, such a sale would likely be at prices below the value at which
the loans were recorded. Selling the loans to another bank at a loss would exacerbate the bank’s
worsening financial position—further erode its equity position (see Section 2.3)—and increase the
likelihood of balance sheet insolvency. This puts AlphaBank in a “no win” situation because if
information about its position became public it would add to concerns about the bank’s stability,
potentially causing even more depositors to attempt to withdraw their funds. Whether the original
problem is real or not, the unexpected and excessive demand for withdrawals would position
AlphaBank for possible failure since it has no viable, timely alternatives other than to appeal to its
customers for patience while it attempts to arrange for some immediate cash or capital infusion
from other institutions or investors. Alternatively, the bank could look to merge its business with a
partner. Unfortunately, all these alternatives take time, which works to AlphaBank’s disadvantage.

If no solution is found and the bank fails to raise sufficient funds to continue its operations,
the bank may collapse, potentially wiping out the depositors’ funds in the bank. Such a collapse
could have widespread ramifications for other banks, the availability of credit, other businesses,
and the economy.

A liquidity crisis in one bank can cause a minor, often local, economic decline. Fear
that one bank does not hold or cannot obtain sufficient cash to meet depositors’
demands to withdraw their funds raises the risk of a bank run. A bank run occurs when
a large number of depositors at one bank simultaneously demand a return of their
deposits. Since banks are not required to hold all their deposits in cash—they lend out
a considerable part of the deposits—then a run on a bank could lead to a liquidity
crisis.The expanding demand to withdraw deposits usually feeds upon itself regardless
of whether the underlying reasons for the bank run were based on fact or rumor.

When a solvency or liquidity crisis is limited to one bank, then that crisis is
generally considered nonsystemic risk. In a nonsystemic crisis, one bank’s unique
circumstances precipitate the crisis, the conditions and circumstances do not apply to
other banks, and one bank’s crisis is not expected to have a widespread effect. The
issues resulting from the crisis will generally be limited to that bank’s customers or its
local economy.
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EXAMPLE

In May 1984, Continental Illinois National Bank in the United States suffered a run on its deposits,
which, in turn, prompted the largest bank bail-out in U.S. history at that time. The run was started
by rumors that the bank was heading for bankruptcy over poor credit risks, particularly from loans
assumed from Penn Square Bank, which had collapsed in 1983. Nonperforming loans at Conti-
nental had risen to USD 3.3 billion by April 1984.

Continental Illinois was particularly vulnerable because it relied heavily on short-term financ-
ing. Short-term financing is very sensitive to both market interest rates and the short-term
investors’ perception of the bank’s financial safety. It is an elusive financing source. As long as the
investors were satisfied that the bank would repay these short-term loans, they were willing to
lend to Continental Illinois. Suddenly the bank found that investors did not renew their short-term
loans at maturity and that overseas depositors, concerned about the rumors, had begun to shift
their deposits away from Continental. Following failed attempts by the bank to arrange a rescue
package with a consortium of 16 other banks, Continental’s domestic depositors also began to
withdraw their funds.

The global nature of the Continental Illinois funding base and the bank’s size (at the time it was
the 7th largest bank in the United States) made it imperative for U.S. regulators to step in to stop
the run and prevent it from spreading to other U.S. banks. The cost of this rescue: U.S. regulatory
agencies, with a consortium of banks, assumed the liability and risks for USD 3.5 billion in Conti-
nental Illinois debt. In the case of Continental Illinois, therefore, regulators acted to prevent a
nonsystemic crisis from spreading to other banks and becoming a systemic crisis.

3.1.2 Bank Panics

Even the rumor of a liquidity problem at one bank can spread quickly and cause
depositors at other banks to rush to withdraw their funds. Thus, a problem that exists
at one bank can spread to multiple banks. If unchecked, this process can grow into a
bank panic, when depositors from multiple banks simultaneously seek to withdraw
their deposits.

This type of situation can put an entire banking system at risk. Effectively, a multiple
and concurrent run on banks, or a bank panic, is an example of a systemic risk. Systemic
risk is the risk of the collapse of the entire banking system or financial market. A sys-
temic crisis would have very wide-ranging effects. It is very probable that the effects of
a severe bank panic and the accompanying instability in a regional financial system
would cross country borders and adversely affect the banking systems of other countries.

Also, the failure of a major, globally active bank or the negative effects of a mate-
rial decrease in asset prices (such as home values), or a bank panic in one country can
create shocks that can spillover into other countries. Even upon hearing about a crisis,
there is potential that depositors in other countries could become nervous about their
deposits. The term for this transference of concern or spillover effect between coun-
tries (or even markets) is an example of contagion. Extreme financial events or
economic stress, whether a contagion or a bank panic, raises systemic risk for the
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banking system. Systemic risks can impart significant negative effects across many
industries and countries and are likely to have widespread negative consequences for
bank employees, customers, shareholders, and, ultimately, the economy. For small and
developing countries, foreign deposits are often a critical source of capital and their
withdrawal—as a response to contagion or rumors of contagion—can have devastating
effects on these economies.

EXAMPLE

A recent example of a bank run leading to a potential bank panic is the near collapse of the Icelandic
banking system. The three major Icelandic banks—Kaupthing, Glitnir, and Landsbanki—grew very
aggressively after the deregulation of the Icelandic financial sector in 2001. As Iceland is a small
and geographically isolated country with roughly 320,000 inhabitants, the desire for an aggressive
growth could not be supported by the domestic market. Consequently, these banks rushed to
establish branch networks around Europe. As the banks established operations outside of Iceland,
they became heavily reliant on the interbank market, or loans between banks, and not deposits. At
the end of July 2008, it was estimated that these three banks had foreign debt in excess of EUR
42 billion compared to Iceland's gross domestic product, or GDP, of EUR 8.5 billion.

In early September 2008, after the collapse of Lehman Brothers, a U.S. investment bank, the
market for short-term loans between banks, the interbank market, froze. This change in the fund-
ing markets adversely affected the Icelandic banks’ ability to secure the necessary funding to keep
their widespread international banking networks adequately funded. The Icelandic banks experi-
enced increased liquidity and financing concerns as they lacked access to deposits and a more
permanent funding source.

Then on September 29, 2008, the Icelandic authorities announced that the smallest of the
three largest banks, Glitnir, would be partially nationalized. Glitnir was about to face repayment of
USD 750 million in short-term debt (EUR 600 million), funds that Glitnir did not have, nor was it
able to raise.

The decision to partially nationalize Glitnir had effects on both Kaupthing and Landsbanki.
Nervous depositors, both in Iceland and in other European countries where the Icelandic banks had
a presence, started withdrawing funds. The coverage in the media was also particularly negative.
Several Icelandic banks had a presence in the United Kingdom through subsidiaries. The fact that
the Icelandic banks owed more than the Icelandic gross domestic product was widely emphasized,
particularly in light of the potentially substantial bailout costs. In the ensuing days, as the word
spread about the banks’ problems, the Icelandic economy was shaken, the value of its currency
tumbled and interest rates increased. This had a ripple effect on all the foreign operating subsidiaries
of the Icelandic banks. They all experienced significant and unprecedented withdrawal requests.
The fear arose that the widespread collapse of Icelandic banking so soon after the collapse
of Lehman Brothers would lead to a global financial meltdown. Moreover, due to the size of a
potential government bailout of the Icelandic banks, rumors circulated that the country itself would
face bankruptcy.

Early on October 7, Landsbanki was nationalized to protect its depositors. The same day,
Icesave, an online bank operated by Landsbanki in both the United Kingdom and the Netherlands,
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suspended withdrawals. On October 9, the day after British and other European banking regulators
closed down the local branches of some Icelandic banks, the Icelandic government started to shut
down and nationalize Iceland’s major banks. After the shutdown, the Icelandic banks continued their
operations but under government ownership. The bailout costs were substantial—the equity alone
of the newly nationalized banks equaled approximately 30% of the Icelandic gross domestic prod-
uct. The Icelandic government sought and received emergency funding from other governments.
The aid package is estimated to be around EUR 9 billion from the International Monetary Fund,
European Union, Nordic countries, and elsewhere.

Here, we introduced four concepts that are key drivers for banking risks and
regulation. A bank run on a single bank is a nonsystemic risk. If an individual run is
neither avoided nor managed properly, its effects could become systemic and lead to a
panic among other banks. Bank panics, as the Icelandic example shows, can lead to
contagion. The relationship between these concepts is illustrated in Figure 3.1.

Figure 3.1 Frombank run and nonsystemic risk through bank panic and systemic
risk to contagion

Term

Bank Run

Bank Panic

Contagion

Definition

A large number of depositors on one
bank suddenly and simultaneously
demands withdrawal of their deposits

A bank run that spreads and causes bank
runs at other banks

Shocks that have broader spillover effects
into other regions, countries or markets

Risk Type

Non-
systemic
risk

Systemic
risk

Definition

A risk that only
affects one bank
(local effect)

Risk of the collapse
of an entire banking
system or financial
market.

Nonsy
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c Risk

Syste
mic R

isk

Bank Run Bank Panic Contagion



62 FOUNDATIONS OF BANKING RISK

3.2 Foundations of Bank Regulation
Avoiding a run on a bank is a chief concern not only of a bank’s stakeholders, includ-
ing management, its shareholders, customers, and employees, but also of bank
regulators and various agencies and authorities in charge of managing the economy.
Effective bank regulation reduces systemic risk by addressing nonsystemic risks and
making sure that individual banks operate prudently and do not fail. The objective of
regulation is to institute adequate supervision of individual banks to reduce the chance
that runs on individual banks will happen and escalate to systemwide bank panics,
contagion, and economic crises.

3.2.1 Regulatory Objectives

To avoid the devastating economic effects of bank failures and to ensure a stable bank-
ing industry in well-functioning financial markets, banking and financial regulators
actively aim to meet the following objectives:
• Ensure that banks are operated prudently. Regulators set rules that give banks

incentives to follow strict operational standards and to avoid risky loans. Regu-
lators also impose capital requirements on the bank, requirements that take into
account the risk inherent in the bank’s activities.

• Reduce systemic risk. Regulators and bank supervisors, through examinations,
inspections, and regulatory audits, monitor banks on an individual basis. In these
examinations, the bank supervisors focus on identifying nonsystemic sources of
risks that can increase the possibility of a bank run. Usually banks with low equity
and regulatory capital levels, risky loans, internal managerial problems, weak earn-
ings, and limited funding sources receive additional regulatory monitoring.

• Implement systemwide support mechanisms.These mechanisms reduce the impact of
a possible bank run by offering deposit insurance that insures each depositor’s
money (see Section 3.4 for a detailed discussion on deposit insurance). Other
approaches include reserve requirements and access to various liquidity support
systems in the banking system. Ultimately, the country’s central bank or monetary
authority can act as the “lender of last resort” and may step in to offer temporarily
emergency liquidity support to weak but otherwise viable banks (see Section 3.2.3
for a detailed discussion on the lender of last resort).

3.2.2 The Regulatory Process

Bank regulation is a complex process and generally consists of licensing and supervision.
The first component, licensing, sets certain requirements on those who want to start a
new bank. The second component, supervision, provides for the monitoring of banks
to ensure that they are in compliance with regulations.
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Licensing
Licensing provides license holders the right to operate a bank.The licensing process is
specific to the regulatory landscape of the country and/or state where the bank is located
and operates. Licensing involves an evaluation of an entity’s intent and ability to
observe the regulatory guidelines that will govern the bank’s operations, financial sound-
ness, and managerial actions. The process is ordinarily somewhat cumbersome and
expensive, which, although not intentional, tends to weed out entities that might not
be as dedicated to making the longer-term commitment required to obtain the license
and operate a bank. When regulators are satisfied that the owners and managers of a
newly established bank have fulfilled all their requirements, the regulators will grant
the bank a license to operate.

Regulatory Supervision
The second part of regulation is an extension of the license-granting process and con-
sists of the supervision of the bank’s activities by a government regulator. Regulatory
supervision ensures that the operations and functioning of the bank comply with the
regulatory guidelines that banks are obliged to follow when they receive their license.
Supervision also monitors for and attempts to resolve deviations from regulatory
standards.

Regulatory supervision varies, depending on the type of the institution, and is at
the discretion of regulatory authorities. Bank supervisors subject riskier banks to more
invasive supervision. Some regulatory agencies or regulatory supervisors require a
physical inspection of the records, operations, and processes of regulated banks, while
other regulators simply evaluate reports submitted by the banks. Complying with
regulatory requirements is often resource consuming and expensive to banks, but it is,
quite simply, a cost of doing business.

Examples of banking regulators and supervisors include the Federal Reserve
System in the United States; the Financial Services Authority in the United Kingdom;
the Federal Financial Markets Service in the Russian Federation; and BaFin, or
Bundesanstalt für Finanzdienstleistungsaufsicht in Germany, among others.

3.2.3 Stabilization: The Lender of Last Resort

Liquidity and solvency are as relevant today as they were in the 19th century when the
current banking system in industrialized countries took form. Early regulators sought
solutions to solvency crises at individual banks before these crises transformed into
widespread bank panics, and determined that the regulators had to play a role as the
lender of last resort. The central bank, as the lender of last resort, helps maintain the
stability of the financial system by providing emergency funds to banks undergoing
solvency or liquidity problems.
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EXAMPLE

At the time the Icelandic banking sector collapsed in October 2008, the Icelandic banks had wide
branch networks in Europe in such as the United Kingdom, the Netherlands, Luxembourg, Switzer-
land, and Scandinavia. The collapse of the three major Icelandic banks also severely affected their
European branch banks. For instance, Kaupthing, the largest Icelandic bank, had operations in
Sweden—Kaupthing Bank Sverige AB. The day before the Icelandic authorities closed down
Kaupthing, the Swedish central bank —as the lender of last resort—extended emergency funding
to the Swedish subsidiary of Kaupthing. According to the Swedish authorities, the Swedish sub-
sidiary of Kaupthing was still solvent, and the funding—EUR 520 million—was extended simply
to allow an orderly shut down of that bank.

Governments hope to ensure the efficiency and resiliency of the financial system.
Financial stability is the extent to which financial institutions and markets are able to
mobilize savings to provide liquidity. In the first example of the Icelandic banking
crisis in Section 3.1.2, the actions of the Icelandic government (providing capital sup-
port through nationalization of Glitnir in September 2008) were designed to maintain
financial stability in both Iceland and countries where its banks operated.This support,
while substantial, was limited given the considerable disparity between the asset size of
the Icelandic banks and the Icelandic economy. Ultimately the bailout of the Icelandic
banks depended on the coordinated action of regulators from different countries as
illustrated by the previous example.

Monetary stability is the extent to which the value of money is maintained (i.e.,
low and stable inflation). One of the many roles that central banks play is to maintain
stable prices by reducing inflation to an “acceptable” range, usually considered to be in
the range of 2 to 3% per year. Central banks achieve this by setting interest rates and
controlling the amount of credit and money available in the economy. Discussion of
the specific mechanisms by which central banks achieve monetary stability is beyond
the coverage of the material here. Monetary stability should not be confused with
financial stability; although they can often exist together, they are not necessarily
“fellow travelers.” For instance, very high inflation in a country—a sign of monetary
instability—tends to disrupt the financial stability of that country. Starting in 2007
(and continuing in 2009), developed countries have suffered from a financial crisis,
which has caused shorter, yet very significant, periods of financial instability. Well-
functioning markets suddenly froze and established banks failed. Notwithstanding this
unprecedented financial instability, monetary stability—a stable inflation rate—was
maintained in these countries, and in several of them, inflation rates actually declined
(deflation).
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3.3 INTERNATIONAL REGULATION OF BANK RISKS
For a long time, banking regulation was national. That is, governments and their
regulatory agencies developed rules and banking supervisory guidelines specific to the
country’s needs. Regulatory rules differed significantly between countries. Not until
1988, when the Basel I Accord was released, did international banking regulations take
shape. Both the Basel I and the Basel II Accords outline regulatory guidelines for
international banks’ operations and risk management.

3.3.1 Bank for International Settlements

The Bank for International Settlements, BIS, established in Basel, Switzerland, in 1930,
is the principal center of international central bank cooperation. The BIS acts as:
• A forum to promote discussion and policy analysis among central banks and within

the international financial community
• A center for economic and monetary research
• A prime counterparty for central banks in their financial transactions
• Agent or trustee in connection with international financial operations1

After the end of the Second World War, the BIS focused on cooperation among
banks, first by implementing and defending the international exchange rate system and
then by managing it.The BIS has always performed “traditional” banking functions—
gold and foreign exchange transactions—for the central bank community, as well as
trustee and agency functions. The BIS has also provided or arranged emergency
financing to support the international monetary system when needed.

BANKING IN FOCUS

The collapse of Herstatt Bank (in German, Bankhaus Herstatt) and its effects on the international
financial markets—particularly on the foreign exchange market—highlighted the close interde-
pendence among international banks around the world. Herstatt Bank was a mid-sized West
German bank active in the foreign exchange market. For a long time, the foreign exchange market
was a relatively small and stable market, but it changed dramatically after 1973.

In 1974, Herstatt Bank collapsed after German supervisors withdrew its banking license. Unfortu-
nately, the supervisors did not wait for the close of business to shut down the bank, but acted at
lunchtime in Germany. Their timing had international ramifications. Herstatt was engaged in for-
eign exchange trading, where it was buying and selling foreign currency, mainly German marks.
In accordance with custom, Herstatt Bank’s counterparties had paid the bank in the morning local

——————————
1. The BIS profile, July 2008.



66 FOUNDATIONS OF BANKING RISK

time, roughly six hours ahead of New York, for the foreign exchange transactions that Herstatt
was engaged in. When the regulators closed the bank in Germany at lunchtime, or noon, New
York banks were not yet open. The counterparties, who made the payments to Herstatt bank in
Frankfurt during the morning, expected that they would receive funds in exchange for their foreign
currency in their New York accounts in the afternoon. Herstatt Bank was closed at lunchtime
Frankfurt time and Herstatt’s U.S. bank, aware that Herstatt had been shutdown, subsequently sus-
pended all dollar payments on the parent bank’s behalf. When the New York markets opened later
in the day, Herstatt’s clients were unable to access their exchanged funds. There followed a chain
reaction that severely impacted the global payments and settlements system. In the three days
following Herstatt’s closure, the gross amount of funds transferred among banks for the purpose
of payments and settlements fell by approximately 60%. Since then, settlement risk has commonly
been called ”Herstatt risk.”

In the aftermath of the failure of Herstatt Bank, the central bank governors of
developed BIS-member countries established the Basel Committee on Banking
Supervision, also referred to as the Basel Committee.The committee’s goal was to fos-
ter cooperation in regulating the activities of international banks. As noted, the failure
of Herstatt Bank produced major problems for banks making international payments,
particularly foreign exchange transactions. To reduce the chance of such an event hap-
pening again, the Basel Committee set out to improve international banking supervision.

The BIS provides the facilities for the Secretariat of the Basel Committee in Basel.
The secretariat has a small staff of experienced banking supervisors from member insti-
tutions. The Secretariat provides administrative help for the committee and its sub-
committees and is available to provide guidance to supervisory authorities in all countries.

3.3.2 The Basel Committee

The Basel Committee is a forum for regulatory cooperation between its member coun-
tries on banking supervision-related matters. 2 Representatives of the central banks and
banking supervisors are the committee members. It is not a global supervisory author-
ity: Both the reports and recommendations issued by the committee lack legal force.
Instead, the committee formulates broad banking supervisory standards (such as the
Basel Accords) develops guidelines for both banks and regulators, and recommends
statements of best practice.

The committee encourages the development of common banking regulatory and
supervisory approaches for internationally active banks. It seeks to instill guiding reg-
ulatory principles without attempting to micromanage member countries’ supervisory
approaches. An overall objective of the committee’s work has been to close gaps in
international supervisory coverage in pursuit of two basic principles:

——————————
2. Belgium, Canada, France, Germany, Italy, Japan, Luxembourg, the Netherlands, Spain Sweden, Switzerland, the

United Kingdom, and the United States.
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1. Every international bank should be subject to supervision.
2. The supervision should be substantial enough to ensure compliance.

To achieve this, the committee has issued several comprehensive documents since
1975 that seek to improve both regulatory understanding and the quality of banking
supervision for international banks. More recently, it has acted as a source of domestic
legislation or banking supervision in the European Union (EU). In the EU, the Basel
II Accord (explained in further detail below) was adopted, largely unchanged, as the
basis for domestic banking and financial services supervisory legislation. This has led
more and more countries outside the Group of 10 (known as the G10)3 and EU coun-
tries 4 to either adopt or consider adopting Basel II as a basis for their respective bank-
ing legislation and regulations for domestic and international banks.

The Basel Committee advanced two accords and one amendment.The timeline of
these accords is set out in Figure 3.2. These documents are directly relevant for
regulating the capital needed to balance the risks of internationally active banks. The
accords are closely related to one another and reflect the development and increased
sophistication of current-day finance and banking.The committee has also undertaken
consultative activities.

Figure 3.2 BIS—banking risk and regulation

3.3.3 The Basel I Accord

The Basel Committee recognized an overriding need to strengthen the international
banking system’s ability to withstand shocks. The committee also sought to level the
competitive playing field by standardizing national capital requirements. Lower capi-
tal requirements, or higher leverage, mean that the bank can use more debt to finance
the loans it makes, which reduces the cost of funds and increases profitability. At the
time, international banks in Japan were required to maintain less capital—or were
allowed to operate with more leverage—than banks domiciled in other countries,

—————————
3. As of 2008, there are 11 G10 countries: Belgium, Canada, France, Germany, Italy, Japan, the Netherlands, Sweden,

Switzerland, the United Kingdom, and the United States.
4. Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland,

Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, and
the United Kingdom.
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giving the Japanese banks a competitive edge. In December 1987, the committee pub-
lished a consultative study supporting a proposed system for the measurement of
capital. The document is commonly referred to as the Basel I Accord. It was approved
by the governors of the central banks of the G10 countries, Spain, and Luxembourg and
was released to banks in July 1988.

The capital measurement system provided for the implementation of a common
framework for capital assessment as a function of the riskiness of assets.

The Accord introduced a system to help banks better assess their level of risk across
all assets.The system established risk weightings based on the perceived relative credit
risk associated with each asset class. The idea was to generate a risk identification
system to make it possible to compare different types of banks and the different types
of assets they held.To derive a balance sheet weighted by risk factors, each instrument,
loan, or debt is grouped into four broad categories depending on its perceived credit risk.
Figure 3.3 lists these risk weights.

Figure 3.3 Risk weights associated with certain credits

Category Examples Risk Weight
1 Cash, loans to governments in OECD 5 countries 0%
2 Loans to banks in OECD countries 20%
3 Residential mortgages 50%
4 Corporate loans, consumer loans 100%

In practice, banks had amultitude of different assets with different characteristics, and
the actual weights used could vary according to the principles of the Accord and the dis-
cretion of the banking supervisor. This system allowed banks to consider all their
assets, categorize each, and then calculate their total risk-weighted assets (RWA) as the
sum of the absolute value of each asset multiplied by its risk weight. Risk-weighted
assets include the bank’s loans and securities recorded on the bank’s balance sheet and
also some commitments not recorded on the bank’s balance sheet. For example,
off-balance-sheet items would include financial derivatives, standby letters of credit, and
other contingent liabilities that, if ever triggered, could expose the bank to financial risk.

In addition, the Accord created a framework for the structure of bank capital, often
called eligible capital. The Basel Committee considers equity capital as the preferred
element of eligible capital for a bank. However, for regulatory capital purposes, most
banks could hold capital in two tiers:
• Tier 1, core capital, is primarily the bank’s equity.
• Tier 2, supplementary capital, mainly includes reserves and provisions as well as

hybrid capital instruments and subordinated debt. Tier 2 capital was restricted to

——————————
5. The Organization for Economic Cooperation and Development (OECD) is a group of 30 developed countries with a

democratic government and a market economy.
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be at most 50% of total regulatory capital.
Finally, the Accord also set a minimum capital requirement of 8% for the ratio of

risk-weighted assets to regulatory capital.The ratio of the risk-weighted assets (RWA)
to the regulatory capital of the bank is called the capital ratio or capital standard.Tier
1 capital is usually the equity of the bank; Tier 1 and Tier 2 capital, with some adjust-
ments, usually equals the regulatory capital. The minimum capital standard of 8% was
to be implemented by the end of 1993.Capital adequacy is achieved when an institu-
tion’s capital ratio meets or exceeds the minimum capital standard. The Accord’s
common framework for capital was progressively introduced in virtually all countries
with active international banks.

EXAMPLE

Suppose BetaBank currently holds the following assets:
1. EUR 1,000 million loan to UK government (OECD)
2. EUR 300 million loan to international bank in Germany (OECD)
3. EUR 700 million mortgage portfolio
4. EUR 800 million corporate loan portfolio

The following Figure 3.4 shows the calculation of the risk-weighted assets for BetaBank.

Figure 3.4 Calculation of risk-weighted assets for BetaBank

Description Size Risk Risk Weighted Asset
(EUR million) Weight (EUR million)

Loan to UK government 1,000 0% 0
Loan to international bank in Germany 300 20% 60
Mortgages 700 50% 350
Corporate loans 800 100% 800

Total RWA EUR 1,210

Thus, assuming the country in which BetaBank operates uses the Accord’s 8% minimum
capital requirement, BetaBank’s minimum capital required is EUR 96.8 million (= EUR 1,210
million * 8%). Therefore, to meet the Basel I capital requirement, BetaBank must have at least EUR
96.8 million in Tier 1 and Tier 2 capital. To meet the regulatory requirements, at least EUR 48.4
million has to be Tier 1 capital.

The Basel I Accord was the first international regulatory attempt to link the risks
a bank takes to the bank’s equity. Over the years both regulators and economists have
found that prudently operated banks are characterized by higher capital ratios, take



70 FOUNDATIONS OF BANKING RISK

fewer risks, and suffer losses less frequently. And, the more equity the bank has, the
greater the cushion the bank has to absorb potential losses (see Section 2.2 on the role
of the bank’s equity).

3.3.4 The Market Risk Amendment

Banking changed dramatically after the original Accord was introduced.Due to largely
other regulatory changes (deregulation) that allowed banks to have greater self-deter-
mination in how they conducted their activities, banks became broad-based providers
of financial services. Because trading activities in banks began playing a more signifi-
cant role, the Basel Committee in 1996 issued the Market Risk Amendment, formally
titled Amendment to the Capital Accord to Incorporate Market Risks. The Amend-
ment focused on the effect of a bank’s positions in various market-traded financial
assets—foreign exchange, debt securities, equities, commodities, and derivatives.

The risks arising from trading positions in bonds, equities, foreign exchange, and
commodities were separated from credit risk calculations and assigned to a new risk
category—market risk. The Amendment allowed banks to use their own systems for
measuring market risk, subject to banking supervisory approval, and the capital required
to cover that risk was based in part on how effective their models had been at measur-
ing the bank’s market risk. In particular, the Amendment allowed banks to use value at
risk (VaR) models to measure market risk capital requirements. VaR then was a new
methodology for measuring risk; it has since evolved to become a cornerstone of
financial risk management. Chapter 6 will further delve into the VaR methodology.

Subsequently, the Market Risk Amendment was incorporated into the Basel II
Accord. Further details will be discussed in Chapter 6.

3.3.5 Weaknesses of Bank Capital Requirements in Basel I Accord

The 1988 Accord was intended to evolve over time. In 1991, the Accord was amended
to provide a more precise definition of general provisions against bad debts that are
included in general loan loss reserves. Since 1991, general loan loss reserves have been
included as capital for purposes of calculating capital adequacy.

However, as implementation and use of the Accord progressed, it became evident
that Basel I was too simplistic to address the activities of complex banks. For instance,
according to Basel I, banks that lent to companies with a very good credit standing
were obliged to hold exactly the same amount of regulatory capital as banks lending to
companies with poor credit standing. But banks could charge higher interest on loans
to companies with poor credit standing. Thus, the Basel I Accord provided banks—
inadvertently—with the incentive to underwrite loans to companies with lower credit
ratings. These credit ratings are provided by credit-rating agencies that routinely eval-
uate the creditworthiness of a wide range of borrowers. (Section 4.4.2 discusses credit
rating agencies more.) A higher credit rating, such as an AAA rating, indicates a lower
risk of default than a CCC-rating. Since AAA-rated borrowers offer lower interest
rates than CCC-rated borrowers, this structure provided banks fewer incentives to
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underwrite loans to companies with good credit ratings. (Figure 5.11 summarizes the
various credit ratings and their interpretation.) While the purpose of the Accord was
to reduce the overall risk of internationally active banks, these incentives actually
encouraged banks to underwrite riskier loans.

Another concern with Basel I was that it did not recognize the benefits of credit
mitigation techniques.Creditmitigation techniques help banks reduce the credit risk
associated with loans through the use of collateral and loan guarantees. Although
certainly not the intent, the Accord did not provide banks with the appropriate
incentives to use credit mitigation techniques. Under the Accord, banks could employ
these techniques but not receive any capital relief.

EXAMPLE

GammaBank is evaluating a EUR 100,000,000 loan request from Bear Inc. Bear Inc has fallen on
hard times and has a CCC credit rating. The company has some undeveloped—and otherwise
unencumbered—land worth EUR 125,000,000 that it can use as collateral for the loan. Since the
value of the collateral (see Section 4.4.5 for additional details on collateral) exceeds the value of
the loan, GammaBank is confident that even if the loan becomes non-performing, Bear Inc can
sell the land and repay the loan. Since there is collateral and the value of the collateral exceeds the
value of the loan, this loan is relatively safe. Yet, GammaBank will be charged a risk weight of
100% towards the 8% regulatory minimum capital, notwithstanding the existence of collateral.

The Accord also did not recognize the benefits of diversification for credit risk
reduction; a bank that lends to the same type of customer in the same region faces
greater credit risk than a bank that lends to a diverse group of customers in the same
or different regions of the world.

The committee initiated the Basel II Accord in an attempt to correct the drawbacks
and inadvertent consequences of the Basel I Accord.

3.3.6 The Basel II Accord

In 1999, the committee issued a proposal for a new capital framework to replace the
1988 Accord. The new accord proposed to connect capital requirements more closely
to the actual risks incurred by a bank. It also aimed to broaden the risks banks consid-
ered when calculating their minimum capital requirements. The new accord proposed
approaches that would accommodate banks’ differing complexities in their operations
and businesses. Most importantly, it sought to provide incentives for banks to develop
more sophisticated internal risk management systems that reduce non-systemic risk
in the banking system. From a regulatory perspective, the new accord would provide
banking supervisors with enhanced powers to redress weaknesses in individual banks.

In 2004, after lengthy consultations, a new capital framework, Basel II, was intro-
duced. It consists of three pillars, shown in Figure 3.5.
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• Pillar 1. Sets minimum capital requirements designed to improve upon the stan-
dardized rules set forth in the 1988 Accord. These minimum regulatory capital
requirements should reflect the three major types of risk that a bank faces: credit
risk, market risk, and operational risk. The approach in Basel II cures some of the
arbitrariness or coarseness in Basel I. Under Pillar 1, banks can choose from
different alternatives of varying complexity to calculate their minimum regulatory
capital requirements. Basel II also represents the first attempt to assign a regu-
latory capital charge to the management of operational risk.

• Pillar 2. Complements and strengthens Pillar 1 by establishing a prudential
supervision process. It covers all the risks in Pillar 1 and adds some other con-
siderations:
• The calculation by the bank of the amount of economic capital, the amount

of capital a firm will require to survive during times of distress to cover
Pillar 1 risks. Economic capital is discussed extensively in Chapter 8.

• The creation of a governance structure within the bank to ensure internal
supervision and oversight from the board of directors and senior management.

• The evaluation, by the banking supervisor of the bank’s own risk profile level
and the processes the bank used to determine that level.

• Pillar 3. Outlines the effective use of market discipline as a lever to strengthen
disclosure and encourage sound banking practices.Market discipline is public
disclosure of a bank's financial condition to depositors and other interested parties,
allowing these to assess the condition of the bank. It relates to transparency of the
bank and its activities. Disclosure, or transparency, is the degree to which a bank
or any company reveals its assets, liabilities, and/or inner workings. Disclosure
affords the market—other banks, depositors, and borrowers—a better picture of
the bank’s overall risk position and allows the bank’s counterparties to price and
deal appropriately.

Figure 3.5 The three pillars of the Basel II Accord

Basel II Accord

Pillar 1
Minimum capital

for market,
credit, and

operational risks
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Supervisory
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risk capital
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Market

discipline
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The three pillars are intended to reinforce each other in an approach designed to
strengthen the safety and soundness of the global financial system.The complex regu-
latory framework has two overarching objectives:
1. Improve how regulatory capital requirements reflect underlying risks
2. Address the effects of financial innovation that has occurred.

3.3.7 Adopting Basel II

When a country incorporates the Basel Accord into its banking regulatory and super-
visory framework, it must do so by adjusting it to its own laws and regulations. Most
members of the Group of 10 (G10) have adopted the Accord by incorporating the
requirements into their respective national laws and/or regulations with some amend-
ments and adjustments.The Basel Committee worked closely with the European Union
in developing the new Accord. As a result, the Basel II Capital Accord has become the
basis for the EU regulatory framework and has been implemented across EU countries
through EU’s Capital Requirements Directive (CRD) and other directives.The Euro-
pean Union has adopted the CRD through an EU-wide legislative process. A new
organization, the Committee of European Banking Supervisors (CEBS), has been
created to ensure that Basel II is applied, interpreted, and implemented uniformly across
all 25 member states.

A study by the Financial Stability Institute (FSI) reported that out of 115 coun-
tries in Africa, Asia, the Caribbean, Latin America, the Middle East, and Eurasia (not
counting EU countries), a vast majority of countries are planning to implement parts
of Basel II. Of course, different countries will have different approaches to imple-
menting these Accords.The decision to implement the Basel II Accord in a country is
motivated by several factors.

• The relative success being enjoyed by banks that use risk-based capital
• The desire of many bank supervisors across the world to move toward risk-based

regulation
• The desire of many countries to enhance the reputation of their banking system

Different countries have different banking industry structures and specific rules
and regulations that govern their business activities. The Basel II Accord takes these
country-specific differences into consideration by allowing the national bank regulators
and supervisors in countries that adopt the Accord to customize certain Basel defini-
tions, approaches, or thresholds that they plan to adopt when implementing the
proposals. Implementation of rules and regulations subject to a country’s decision are
to be based on domestic market practice and experience and consistent with the
objectives of the Basel II Accord and its principles.
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EXAMPLE

In determining the risk weights of loans secured against commercial real estate, the national
regulators have the national discretion to allow a 50% risk weight for certain loans that meet par-
ticular requirements although the Basel II Accord sets out that loans secured against commercial
real estate have a 100% riskweight.

3.4 DEPOSIT INSURANCE
One of the tools that ensures the safety and soundness of the financial system is deposit
insurance. Deposit insurance is a promise by a government or an insurance system
that, in the event of a bank failure, bank depositors will receive back the deposits they
made with that bank.

Deposit protection is generally limited to a certain amount of the deposits held
at each bank. In the United States, deposit insurance protection is currently and
temporarily limited to USD 250,000. Prior to October 2008, when the coverage was
temporarily raised to the new limit, the coverage was USD 100,000. In the third quar-
ter of 2008,many governments around the world decided to guarantee all or significant
amounts of customer deposits in their country’s banks temporarily.Their intent was to
provide some security in response to the credit crisis and avoid runs on banks and bank
panics. For instance, Finland upped its deposit insurance coverage to EUR 50,000 until
the end of 2009; prior to this increase, the coverage was EUR 25,000.

EXAMPLE

Currently, the Financial Services Compensation Scheme in the United Kingdom covers bank
deposits up to GBP 50,000. Mr. Smith has GBP 55,000 deposited with VegaBank, a bank that has
failed. After the bank failed, the deposit insurance agency reimbursed Mr. Smith GBP 50,000 and
the remainder, GBP 5,000, was not reimbursed. Deposits that the deposit insurance system is not
able to repay may be fully or partially repaid later if the failed bank has sufficient funds to repay
some or all the deposits that exceed the deposit insurance coverage. In the end, the GBP 5,000 that
the deposit insurance did not cover may not be a total loss to Mr. Smith.

The motivation for deposit insurance is to help prevent the risk that a bank run will
grow to a broader bank panic. Knowing that their deposits would be repaid fully or in
most part even if the bank were to fail means depositors have fewer incentives to
withdraw their funds from an institution even when there is news that the institution
is about to fail. As noted above, deposit insurance reduces bank runs, bank panic,
and contagion.
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EXAMPLE

Let us revisit the example of AlphaBank from Section 3.1, and change the story by introducing
deposit insurance. AlphaBank is rumored (correctly or not) to have made an extraordinary num-
ber of bad loans that have led to losses. This rumor concerns depositors but doesn’t motivate
them to withdraw their deposits from the bank because of the deposit insurance system covering
all customer deposits with AlphaBank. In reality, AlphaBank has suffered very material losses on
its loan portfolio and is close to being insolvent. It also has exhausted all its reserves and sources
of cash. However, the existence of the deposit insurance has kept the bank from failing and reduced
the risk of a bank run.

3.4.1 Deposit Insurance Coverage

Historically, deposit insurance was voluntary and was offered by insurance companies,
banks, and governments. Banks that wanted to participate in these deposit insurance
systems were able to market this added protection against the failure of the institution
to existing and potential depositors. Consequently, these banks were able to secure
financing at relatively lower costs than banks that did not offer deposit insurance
coverage. Despite the advantage of lower financing costs to banks, few deposit insur-
ance systems were popular, and many were severely underfunded, meaning the deposit
insurance provider did not have sufficient funds available to repay the depositors in case
of widespread bank failures.Many of the voluntary deposit insurance systems exhausted
their assets during poor economic times when multiple banks failed.This original com-
bination of voluntary participation and poor funding reduced the effectiveness of
deposit insurance.

During the Great Depression in the United States starting in 1929, bank runs
grew into a bank panic and lead to widespread bank failures. As a result of sweeping leg-
islation, in 1933 the United States created the world’s first comprehensive, compulsory,
and explicit deposit insurance system.Under this system, which continues to exist today,
the Federal Deposit Insurance Corporation (FDIC), an independent agency, provides
protection for deposits in United States banks.7 Protection is subject to certain limits,
constraints, and caps, but in effect a large proportion of deposits in the United States
are protected against a bank’s failing. This approach has been espoused by deposit
insurance systems around the world. The FDIC regularly examines the safety and
soundness of the banks it insures to determine the bank’s capitalization and overall
financial health. The decisions they make based on the bank examinations, in a sense,
are the same as an underwriting activity for a bank and lead to a determination of the
premium the bank will pay to the FDIC for deposit insurance.The FDIC has become
one of the principal bank supervisors in the United States.

——————————
7. The United States has several government agencies that provide deposit insurance to the different types of banks.

The chief deposit insurance agency is the FDIC.
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BANKING IN FOCUS

Deposit insurers set a deposit insurance premium that is the annual levy banks pay on their
deposits to receive deposit insurance coverage. The U.S. system sets the premium in relation to
the risk of the bank. Consequently, the FDIC considers the following:

• The relationship between the bank’s risk weighted assets and equity. The FDIC divides banks
into three groups, well-capitalized where the risk-weighted assets and capital exceeds 10%;
adequately capitalized, where the risk-weighted assets and capital exceed 8% but not 10%;
and undercapitalized where the ratio of risk-weighted assets and capital does not exceed 8%.

• The overall health of the bank. In the United States, the FDIC jointly with other regulators and
supervisors examines each bank on a regular basis. Based on these regulatory examinations,
the bank is assigned to a risk group. Supervisors examine the bank’s capital, asset quality,
management quality, earnings, liquidity, and sensitivity to market risk to assess the degree of
risk the bank assumes. The higher the risk the bank takes—the more risky loans it under-
writes, the more weaknesses the regulators find—the higher supervisory risk rating it has.
By examining each bank that receives deposit insurance coverage, the agency sets the
appropriate level of insurance coverage that reflects the risk of the bank’s overall assets to
ensure that the loans the banks made and the bonds and other investment the bank bought
are safe.

At the end of 2008, well-capitalized U.S. banks that belong to the lowest supervisory risk
rating (the lowest overall risk of operations, loans, and investments) pay between 5 and 7 basis
points (bp) of deposits for insurance coverage per year. A basis point is one-hundredth of one
percent, or 0.0001. A bank paying 7 bp of deposits in deposit insurance premium would pay USD
7 for each USD 10,000 in deposits.

Undercapitalized banks that belong to the highest supervisory risk rating group (the highest
overall risk of operations, loans, and investments) pay 43 bp of deposits for insurance coverage.
Other factors may adjust these deposit insurance assessment levels, but at the core the difference
in deposit insurance premium between risky and prudent institutions can be substantial.

EXAMPLE

Both PrudentBank and RiskyBank have USD 1,000 million in deposits. While PrudentBank is well-
capitalized and holds the lowest supervisory risk rating, RiskyBank is both undercapitalized and
holds the highest supervisory risk rating. PrudentBank pays 5 bp in insurance, or USD 500,000,
while RiskyBank pays USD 4.3 million. The difference in premium, USD 3.8 million reflects the
higher risk of RiskyBank.
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3.4.2 Deposit Insurance Around the World

At the end of 2008, there were 100 countries with deposit insurance systems in oper-
ation, and 19 countries with deposit insurance systems that are pending, planned, or
under development. 8 Several countries have multiple deposit insurance systems. For
instance, Austria has five different deposit insurance providers. There are also deposit
insurance systems that cover multiple countries.

Many countries have adopted the FDIC’s approach to deposit insurance, making
participation in deposit insurance programs compulsory for all banks and financial
institutions that accept deposits from the public. Insurance can either be provided by a
government agency or through private insurance companies. These approaches are
different, but ultimately all seek to protect depositors in case of bank failure.

Deposit insurance coverage varies across countries. In most countries, retail cus-
tomers’ deposits are protected at the expense of commercial customers. The reason for
this two-tiered approach is that commercial customers are generally believed to be more
sophisticated than retail customers and maintain multiple banking relationships that
reduce their overall risks if one bank should fail. Also, regulators consider commercial
depositors to have the capability to assess the possible risk of a bank failing.

EXAMPLE

According to the latest data available, the deposit insurance system of Serbia and Montenegro in
2003 covered deposits of banks in that country up to RSD 5,000 (Serbian Dinars), the equivalent
of USD 87 at the then-prevailing international exchange rate between the RSD and the USD. This was
the lowest deposit insurance coverage in the world at that time. At the same time, the Dominican
Republic, Thailand, Turkey, and Turkmenistan all provide unlimited coverage for deposits. As of
October 2008, the countries within the European Union have coverage of at least EUR 50,000. 9

While there are 100 countries that have explicit deposit insurance systems in
operation, there are several countries that provide implicit deposit insurance coverage.
An explicit deposit insurance system is where the government, through an agency, has
created a deposit insurance system to guarantee deposits. Such a system relies on reg-
ulation through the government or a dedicated agency, banking and other legislation,
and active involvement of regulators as well as a law that explicitly states the coverage
limits of deposit insurance, the assessment of deposit insurance premia, and regulatory
rules. An implicit deposit insurance system is a system where the government has not
created a specific agency providing deposit insurance, but has stated its willingness to
guarantee deposits when so needed.

——————————
8. International Association of Deposit Insurers, Country System List dated May 1, 2008.
9. “Deposit Insurance around the World: A Comprehensive Database,” by Asli Demirgüç-Kunt , Baybars Karacaovali, and

Luc Laeven (World Bank and CEPR), World Bank Policy Research Working Paper 3628, June 2005.
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EXAMPLE

In the early 1990s, Sweden suffered through a major banking crisis. At that time Sweden had
neither an explicit nor implicit deposit insurance system. In the early days of the crisis, it became
clear that due to the substantial losses many banks suffered from speculative real estate lending,
which was the cause of the crisis, most banks would not have been able to withstand a run and
the system would soon be engulfed in a bank panic. As the signs of a bank panic became more
evident, the Swedish government sought to avoid it by stating its readiness to guarantee all bank
deposits. This implicit guarantee reduced the incentives for bank runs and was successful in avert-
ing widespread bank panic and bank failures. Later, the government created an explicit deposit
insurance system.

3.5 THE ROAD AHEAD
Chapter 1 introduced the banking industry in terms of the services and functions it
provides and its pivotal role in economic development. In the second chapter, we
focused on the financial information banks provide, the financial management of banks,
and the treatment of loan losses. This chapter started by examining how systemic risk
can quickly cripple a bank and ultimately hurt an economy.The importance of a stable
banking industry motivated the need for banking regulation to ensure that banks
are properly operated and managed. With the globalization of the banking industry,
international banking regulation based on the Basel I and Basel II Accords has devel-
oped. These initiatives have become the cornerstones of banking regulation globally.
In the next four chapters, we consider the core risk types of the Basel Accords—namely,
credit risk, market risk, and operational risk—and highlight the methods for calculat-
ing regulatory capital requirements associated with each, as defined in Pillar 1 of the
Basel II Accord. Chapter 8 considers Pillars 2 and 3 by reviewing the roles of supervi-
sory review and market discipline and the relationship between economic capital and
regulatory capital.



his and the following chapter provide a comprehensive introduction to credit risk:
Chapter 4 focuses on credit risk and credit products and Chapter 5 explains the

analysis of credit and the management of credit risks.This chapter addresses credit risk
by focusing on three related topic areas.The first section introduces credit risk by defin-
ing and explaining the source of credit risk. The following sections provide a detailed
overview of lenders and borrowers.The final two sections introduce the characteristics
of credit products and discuss features of specific credit products used for retail and
commercial lending.

Chapter Outline

• 4.1 Introduction to Credit Risk
• 4.2 Lenders
• 4.3 Borrowers
• 4.4 Characteristics of Credit Products
• 4.5 Types of Credit Products

Key Learning Points
• One of a bank’s core risks is the possibility that borrowers will not repay their loans

on time, or at all.
• Lenders distinguish between retail and commercial borrowers and tailor products

to meet each group’s unique financial needs.
• Loan products can be characterized by maturity, repayment method, loan use, the

different types of security the borrower needs to provide the lender (collateral), or
the restrictions the borrower must agree to in order to obtain the loan (covenants).

• There is a wide variety of credit products, and similar products can be used to meet
both retail and commercial borrowing needs.

T
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Key Terms
• Agricultural loans
• Asset conversion loans
• Asset-based lending
• Automobile (car) loans
• Balloon payments
• Banker’s acceptance
• Cash flow-based loan
• Collateral
• Commercial mortgages
• Commercial paper
• Commitment fee
• Committed facilities
• Compensating balances
• Consortium
• Corporate borrowers
• Cost of funds
• Counterparty risk
• Covenants
• Credit rating agencies
• Credit risk
• Default
• Facility fee
• Factoring
• Fixed interest rate loan
• Floating interest rate loan
• Home equity credit

• Investment banks
• Investment grade rating
• Leasing
• Level amortization
• Line of credit
• Loan-to-value, LTV, ratio
• Maturity
• Mortgage
• Noninvestment grade

rating
• Note NRSRO
• Principal
• Project, or infrastructure finance
• Public borrowers
• Recovery risk
• Residential mortgages
• Retail borrowers
• Revolving lines of credit
• Securitization
• Sinking-fund amortization
• Small and medium enterprises,

SMEs
• Sovereign borrowers
• Syndicated loans
• Uncommitted facilities



Credit Risk

4.1 INTRODUCTION TO CREDIT RISK
Credit risk encompasses various components that, in combination, offer the bank a
way to measure the probability a borrower may default on a contract—a debt, loan, or
similar promise to perform—and how much value is likely to be recovered in the event
of a default. Credit risk is most simply defined as the potential that a borrower, or
counterparty, will fail to meet its obligations in accordance with agreed terms. Default
is the failure to repay or meet existing obligations.

EXAMPLE

Growth Inc. provides goods and services that customers pay for after they receive the goods and
services. The company provides the goods and services because it is confident its customers will
make the payment when it is due. However, receipt of the payment is uncertain until it is actually
made. Growth Inc. has taken on the risk that its customers may not honor their obligations. This
is credit risk. In order to minimize its credit risk, Growth Inc. must evaluate its prospective
customers in advance, determine if they are likely to honor their obligations, and decide to provide
goods and services or not.

Counterparty risk is a common reference to the risk that another party to a
contract or agreement will fail to perform under the terms of the agreement.This could
mean the failure to provide promised goods or services, a refusal to provide promised
loan facilities, or the failure to pay amounts owed.

EXAMPLE

On June 30, AlphaBank and BetaBank entered into an agreement that contained the following terms:
Lender: BetaBank
Borrower: AlphaBank
Amount: USD 150 million
Term: 3 months from July 15
Interest rate: 5%

CREDIT RISK 81
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BetaBank has incurred counterparty credit risk. Specifically, BetaBank’s counterparty credit
risk is that AlphaBank will not repay the USD 150 million under the terms of the agreement.
Conversely, AlphaBank has also accepted a counterparty credit risk: that is, the risk that BetaBank
may be unable to honor its agreement to lend funds on July 15.

This example illustrates that in its most basic form, credit risk arises between two
parties when there is a contractual obligation for one party (the lender) to provide fund-
ing to the other party (the borrower) in exchange for promised future payments.

Earlier sections provided several examples of defaults, including how a default
affects the bank’s assets, liabilities and equity (Section 2.2), and how banks seek to
mitigate the effects of default through loan loss reserves (Section 2.4).

4.2 LENDERS
As discussed in Chapter 1, banks facilitate financial intermediation, the process by which
one group in need of capital borrows funds from another group that has excess capital
available for investment. In arranging this transfer of capital between the two groups,
the bank uses deposits to finance the loan. Intermediation is critical to promoting
economic development. Banks accept deposits from one group (depositors) and use those
funds to provide credit products to another group (borrowers). Granting credit facilities
(i.e., loans) creates risk. Banks accept this risk as a regular cost of business. Essentially,
banks are in the business of managing risk. Banks continually attempt to expand their
ability to manage all types of risks and, in particular, have gained considerable experience
with credit risk analysis. Banks routinely evaluate their experiences and incorporate the
lessons learned into their business practice by modifying existing or adding new policies
and procedures that mitigate credit risk. Despite these efforts, recent events in the bank-
ing sector highlight how challenging credit analysis and credit risk management can be.

Banking is essential to both the retail and the wholesale markets. There are
thousands of local, regional, and global banks that offer a variety of products and
services to meet the retail market’s (individual customers, shops, and small- and
medium-sized businesses) needs. In the wholesale market (lending to other banks, large
corporate entities, and large global institutions), only the larger banks are able to offer
a diverse enough product range to meet the needs of the customers. Figure 4.1
describes the two major banking sectors.

Figure 4.1 Major types of banks

Retail Customers include: Wholesale Customers include:
• Individuals / Shops • Other banks / Large corporations
• Small businesses • Large global institutions
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Local and regional banks provide traditional and commercial banking operations
such as lending to businesses, making loans to individuals, and accepting deposits.
Examples of regional banks include Fifth Third Bank in the USA, Bank West in
Australia, Raiffiesen Bank in Central and Eastern Europe, and Abu Dhabi Commer-
cial Bank in the UAE. Global banks such as HSBC, ANZ, JPMorgan Chase, and the
Royal Bank of Scotland are well placed to undertake both commercial banking and
investment banking activities.

4.2.1 Investment Banks

Investment banks often act as an agent or financial intermediary to companies.
Although they may have their own brokerage operations, provide investment advice to
their customers, and provide loans and credit to commercial customers, their core
activity is to arrange equity and debt—loans, bonds, and other types of credit—financ-
ing on behalf of their corporate customers. Investment banks typically do not accept
deposits from customers or provide loans to retail customers, and they are not directly
regulated by bank regulators in most cases, unless the investment bank is part of a bank
that is otherwise regulated by bank regulators.

In late 2008, most of the world’s largest investment banks, including Goldman
Sachs and Morgan Stanley, converted to banks regulated by the government. The
change was considered necessary in order to allow these entities to increase their
capital by collecting customer deposits. Given the severity of the global financial
market turmoil of 2008, it would appear that the investment banking model that
existed in the United States since the mid-1930s is becoming obsolete in a globally
connected and capital intensive financial world.

4.2.2 Credit Rating Agencies

Although technically not lenders, credit rating agencies (CRAs) play one role that is
similar to lenders: they evaluate the creditworthiness of various borrowers. The differ-
ence between credit rating agencies and lenders is that the CRAs do not lend money.

CRAs evaluate the creditworthiness of borrowers and publicly traded debt and
assign credit ratings to borrowers and the debt instruments they issue. Ratings are
intended to provide an independent assessment of a borrower’s general creditworthiness
based on a wide array of risk factors. Ratings on individual debt instruments
incorporate the creditworthiness of the issuer with relevant instrument-specific risk
factors.

The ratings range from the highest credit rating—typically AAA or Aaa indicates
a very high ability to repay the loan—to the lowest credit rating—typically C or D
suggests the bond is about to default or is in fact in default. Investment grade ratings
are generally from AAA/Aaa to BBB/Baa, and noninvestment grade ratings gener-
ally fall in the BB/Ba to C/D range. Table 5.11 contains a detailed description of the
various ratings.
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Single-letter ratings—such as AAA, BB, or C—represent the distillation of
material information including quantitative, qualitative, and legal data about the bor-
rower and communicate the results of the ratings process to the public. Credit analysis
by CRAs is similar to the credit analysis process described in Section 5.2; CRAs
examine the borrower’s fundamental and vital characteristics including the borrower’s
industry, prospects for growth, risks, threats, and weaknesses. A particular concern for
many borrowers is the potential of a materially adverse impact from an unexpected and
unfavorable regulatory action such as reduction of subsidies—operating and develop-
ment grants, funding assistance, tax deductions, and credit support—provided by
government entities to business.

In the United States, some CRAs, called Nationally Recognized Statistical Rating
Organization (NRSRO), are regulated. These credit rating agencies meet the regula-
tory requirement of the U.S. Securities and Exchange Commission and issue credit
ratings that financial institutions can use for various regulatory purposes. Figure 4.2
lists the NRSROs as of December 2008. The SEC acts as the regulator for the
NRSROs.To access financial markets, borrowers typically seek a rating from either one
of the major international NRSROs (Standard and Poor’s, Moody’s, Fitch, DBRS) or
from a regional NRSRO. Most of the NRSROs are paid a fee by the rated borrower.
This is known as the issuer-pays model. Egan-Jones is an example of an NRSRO that
is paid by investors for its ratings, an investor-pays model. Both models are under
review due to their performance relating to the credit crisis that began in 2007.

Figure 4.2 List of current NRSROs (as of December 2008)

• A. M. Best Company • Dominion Bond Rating Service, Ltd
• Egan-Jones Ratings Company • Fitch Ratings
• Japan Credit Rating Agency, Ltd • LACE Financial
• Moody's Investor Service • R&I, Inc.
• Realpoint LLC • Standard & Poor's

Ratings agencies evaluate different criteria for the different borrower types. For
instance when rating sovereign borrowers (Section 4.3.3), ratings agencies analyze a
country’s ability and willingness to repay a debt and consider pertinent and substantive
information on the economic and fiscal strength of the country and the stability and
viability of the political and social system.This approach would differ if the CRA was
analyzing a company issuing debt whose repayment depends on revenue generated from
manufacturing goods or services provided in an emerging market country.
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EXAMPLE

During the global financial crisis that started in 2007, many CRAs came under criticism for not
catching quickly enough the material adverse changes in the financial products that they rated.
CRAs were accused of making significant errors of judgment or being subject to conflicts of interest
in their ratings of complex financial products. Most of the criticism was directed toward CRAs
because certain parts of highly complex financial products were rated AAA when, in fact, these
issues were major contributors to the crisis and were subsequently downgraded or defaulted.

In recent years, CRAs have started to assign recovery ratings to individual instruments
issued by low-rated firms (e.g., firms with high probability to default on their debt).This
is an attempt by the CRAs to quantify recovery risk, the value a lender to these
low-rated firms might expect to suffer on an obligation in the event of default. This
approach effectively separates default risk from recovery risk.

4.3 BORROWERS

Both retail and wholesale banks differentiate between different types of borrowers based
on a variety of factors, including size and financing needs. On the retail side, one broad
distinction is typically drawn between individual borrowers and small business bor-
rowers. On the wholesale side, however, the differentiation tends to be more complex.

4.3.1 Retail Borrowers

Retail borrowers include consumers (individuals) who borrow money to purchase
homes, cars, and other goods (in many countries, consumers also borrow to finance
education and similar expenses). Generally, consumers with high income, low levels of
debt, and solid loan repayment records are considered less risky borrowers, but a
borrower’s rating ultimately depends on a variety of criteria.

In today’s banking environment, retail banking has become a commoditylike busi-
ness. Most banks now group their retail borrowers into relatively homogeneous risk
groups based on standard criteria.This process allows banks to analyze repayment and
default characteristics based on standardized borrower characteristics. One aspect of
this process is credit scoring, which allows the common characteristics of loans and
borrowers to be grouped and analyzed. Scoring in groups enables loans and borrowers
to be dissected and analyzed by various layers to assess more accurately a portfolio’s
probability of loss. Standardization and credit scoring allow the assessment process to
be completed more cheaply, making relatively small loans profitable. It has also facili-
tated securitization, the bundling or packaging of portfolios of loans, against which
debt instruments can be issued. Securitization is covered in more detail in Section 5.3.2.
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4.3.2 Corporate Borrowers

Corporate borrowers include companies ranging from small local companies to large
global conglomerates (see below). Each has different financing needs, and each should
be analyzed on a stand-alone basis. Depending on the ease of access to capital (public
markets, banks, private funding), companies may borrow capital or raise equity to
finance growth and generate income.When borrowing, companies typically repay their
obligations from the cash generated from the growth.Companies with steady profits, low
debt levels, and solid management are considered to be less risky and are offered relatively
better contractual terms for their borrowings. Corporate borrowers are frequently dif-
ferentiated by their size and global reach.The main differences are listed in Figure 4.3.
• Local companies. These companies are generally referred to as small and

medium enterprises (SMEs). SMEs are usually smaller corporate entities such as
partnerships, sole proprietorships, owner-operators, mom-and-pop shops, and
other small businesses. SMEs are generally privately or closely held and have a
straightforward legal structure. Annual sales are generally below USD 1 million,
EUR 750,000, or GBP 500,000, but business size does differ across institutions and
regulatory frameworks.1

• Regional companies. Regional companies are commercial businesses, generally
who are larger SMEs, and include chain stores, gas stations, and restaurants, with
sales between USD 1 and 100 million (EUR 750,000 and 75 million,GBP 500,000
to 50 million). Some would fall into the definition of SMEs according to the Basel
II Accord. Further, their business activities usually expose them to one or more
local markets or provide general exposure within a region.The legal and ownership
structure of these businesses can be more complex, with multiple owners, several
subsidiaries, and locations in different legal jurisdictions.

• International companies. International companies conduct their business across
country borders but generally limit their activities to a certain region around the
globe (e.g., Western Europe, the U.S., and Canada). They may also be “listed” or
publicly traded companies on a stock or other similar exchange or may be large,
privately held businesses that operate in different countries. International compa-
nies can have sizable annual sales (often in the billions) and will need to borrow
regularly from banks to finance their activities and growth.

• Universal companies.These companies are generally considered global conglomer-
ates with exposures around the globe. They typically manage their businesses by
being constantly aware of global business considerations and pressures.
Most are publicly traded on an exchange. Examples would include Siemens,
Mitsubishi Heavy Industries, Lafarge, BP, Royal Dutch/Shell, and General
Electric. All are considered institutional borrowers by banks and demand unique
consideration for their financing needs. Hedge funds, international banks, and
global insurers are also considered universal companies and institutional borrowers.

1. Definitions of SMEs and corporate sizes vary widely. For instance, the Basel II Accord in its Annex 5 defines loans to
SMEs as loans to corporations with reported annual sales of less than EUR 50 million.
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Figure 4.3 An overview of the differences between borrower types

Borrower

Local
companies

Regional
companies

International
companies

Universal
companies

4.3.3 Sovereign Borrowers

Sovereign borrowers are governments that raise capital through bonds or direct
borrowing generally from the larger global banks. Amounts raised are often used for
large capital investments (better roads, railways) or to finance government spending.
Governments often use tax revenues to repay these loans.

Capital Needs

Small needs and
simple loan
products.

Substantial needs
met by a combina-
tion of simpler
loan products.

Large, varied, and
complex needs
that require a
range of simple
and more complex
loan products.

Large, varied,
and complex needs
that require a wide
range of simple
and complex loan
products as well
as other innovative
financial products.

Ownership Structure

Simple ownership
structure (propri-
etorships, partner-
ships, or closely held
and family-based
corporations).

Several partners or
corporations with
multiple owners.
May have some
subsidiaries. May
be publicly traded on
a limited or regional
scale.

Publicly traded
with a large number
of owners (share-
holders). Several
subsidiaries around
the world.

Publicly traded at
several exchanges
with a large number
of owners (share-
holders). Multiple
subsidiaries around
the world.

Operations

Limited operations
at one location
with fewer than
50 employees.

Operations focused
on one or a couple
of closely related
business at several
locations, possibly
including interna-
tional operations.
Employs several
hundred people.

Focused on multi-
ple businesses
worldwide.
Employs several
thousand people.

Multiple, possibly
disparate busi-
nesses worldwide.
Employs tens
of thousands of
people.

Financial Sophistication

Limited. Relies heavily
on one bank for financial
advice and solutions to
financial problems.

Some financial experi-
ence and understanding.
Ability to evaluate what
combination of loan and
other financial products
would best fit their needs.
Often have multiple
banking relationships.

Highly sophisticated.
Employs staff that focus
on finding optimal financ-
ing alternatives for the
company. Multiple bank-
ing relationships, with
one lead bank.

Very sophisticated.
Employees in different
parts of the world focus-
ing on finding optimal
financing options. Multi-
ple banking relationships
in several countries
support the financing
of the business.
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In general, CRAs review sovereign borrowers just as any other debtor. It should be
noted, however, that not all countries ask to be rated by a CRA, and CRAs may pro-
vide ratings on sovereigns and private borrowers without their asking. Credit review of
sovereigns includes their ability to deal with internal as well as global economic, polit-
ical, interest rate, and commodity changes.Most sovereigns that ask to be rated would
consider themselves investment grade (see Section 4.2.2) prior to engaging a rating
agency.

Unfortunately, over the years, there have been a number of sovereign debt-related
defaults following the issuance of a credit rating. Figure 4.4 provides a timeline of some
recent sovereign defaults.

Figure 4.4 Timeline of sovereign defaults—1999 to 2006

* denotes local currency sovereign default
** denotes selective default

Source: Sovereign Defaults and Rating Transition Data: 2006 Update, S&P, 2007 and own research

Like corporations, sovereigns can expect their debt creditworthiness to be subject
to upgrades as well as downgrades.The underlying analysis of the credit risk sovereigns
represent, however, would be based on criteria different from what is used for corpora-
tions. Additionally, sovereigns should always be analyzed when considering counter-
party creditworthiness. Oftentimes, a sovereign’s credit rating will serve as an implicit
ceiling on the credit ratings for firms in that country.

Russia
Russia*

Russia**
Pakistan

Indonesia, first default
Dominican Republic*

Indonesia, second default
Argentina

Argentina*
Indonesia, third default

Paraguay
Uruguay
Grenada

Venezuela
Dominican Republic

Belize

8/17/1998
8/17/1998
1/27/1999
1/29/1999
3/29/1999
4/9/1999
4/17/2000
11/6/2001
11/6/2001
4/23/2002
2/13/2003
5/16/2003
12/30/2004
1/18/2005
2/1/2005
12/7/2006
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4.3.4 Public Borrowers

Public borrowers are primarily state, provincial, and local governments (municipalities)
and their subentities (e.g., water and sewage commissions, airport authorities, public
hospitals, and school districts). Amounts borrowed at this level are normally used
either for investments (streets, water supply) or general spending. Since most local
governments have the ability to generate cash by taxing their constituencies, public
loans are considered relatively low risk.Nevertheless, there have been times when strong
local governments have defaulted on their loans. Supranational institutions such as the
European Investment Bank, Asian Development Bank, European Bank of Recon-
struction and Development,World Bank, African Development Bank, Inter-American
Development Bank, and Islamic Development Bank are also classified as public
borrowers.

4.4 CHARACTERISTICS OF CREDIT PRODUCTS
There is a wide variety of loan types. All were developed to meet specific business needs
of different borrowers’ unique situations.The following section describes basic lending
facilities and their differences. To understand which type of lending facility is appro-
priate for a borrower, lenders must understand the details of the borrower’s financial
status, especially how it relates to existing and anticipated conditions in the local,
regional, or international marketplaces. Chapter 5 provides additional details on
corporate credit analysis.

There are a number of ways a credit product can be classified:
• Maturity
• Commitment specification
• Purpose
• Repayment source
• Collateral requirements
• Covenant requirements
• Repayment characteristics

While not exhaustive, this list sets the stage to understand the complexity of the
lending process and the unique nature of most loans.We explore each of these charac-
teristics in detail next.
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4.4.1 Maturity

Credit needs range over different time periods, with the loans made to meet those needs
generally classified by maturity.Maturity simply means the date the final payment on
the loan or other financial instrument becomes due. For instance, a loan of a maturity
of one year must be repaid in full within one year.

For business, regulatory, and accounting purposes, banks usually distinguish
between three maturity bands for lending: short, medium, and long term.Descriptions
of the different maturity ranges or maturity bands are given in Figure 4.5. As noted in
the table, loans within a particular maturity band tend to have similar uses and charac-
teristics. For example, medium-term lending is usually cash flow based or asset based.
With cash flow-based lending the quality and sufficiency of the cash being generated
by the company over the period is paramount.Asset-based lending is secured by cor-
porate assets such as accounts receivables, inventories, or certain property or equipment
(see Section 4.5.2).

In the last few decades, there has been an increasing shift toward the establish-
ment of long-term strategic banking relationships between banks and their borrowers.
Banks support these relationships by increasingly offering longer-term loans to meet a
borrower’s credit needs (needs that previously were fulfilled by short-term borrowings).
Having diverse facilities helps to cement a bank’s corporate relationships, retain
customers for the longer term, and contain competition from other banks. It also means
that, despite a borrower’s deteriorating credit condition, a bank may be obligated to
fulfill lending commitments made to it at a much earlier time. Proper credit analysis,
therefore, must take the time horizon (the maturity) of a loan commitment into
consideration.

The business motivation to distinguish among the three maturity bands is to allow
the bank to group loans of comparable maturity. Grouping creates efficiencies by
allowing banks to manage loans within the same maturity band similarly. Banks seek
to have a balance of maturity bands in their assets (loans and securities in their portfo-
lio) to correspond to the maturity of their liabilities (deposits and other borrowings).
Part of this process is managed by the bank’s treasury department within its ALM func-
tion. From an accounting perspective, the maturity bands allow the bank to classify the
various loans as short-term or long-term; banks use different accounting treatments for
short-term and long-term loans. Most medium-maturity loans, for accounting
purposes, are treated as long-term loans. From a regulator’s perspective, a loan group-
ing reflects regulatory concerns and allows supervisors to assess more readily how closely
the maturity of the bank’s assets matches the maturity of the liabilities.
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Figure 4.5 Short-term,medium-term, and long-term lending

Category

Maturity Range

Typical Use

Example

The maturities also deliberately correspond to the way corporations choose to
finance their businesses and generally include a mix of short-term debt (to be repaid in
less than one year), medium-term debt (to be repaid in less than five years), and long-
term debt (to be repaid over more than five years).

Short-Term Lending

Less than 12 months

Used for temporary
or seasonal financing
needs

A toy manufacturer
expects to increase its
borrowing needs dur-
ing the early summer
as the company buys
raw materials and
builds its inventory for
the end-of-year holiday
season. The money
borrowed is then
repaid from the cash
collected when the
goods are sold.

Medium-Term Lending

1 to 5 years

Generally used for ongoing
financing of investments in
machinery and equipment
or facilities for short-term
projects, but not major capital
expenditures. This type of
financing can also meet cycli-
cal needs as investments of
this nature are not expected
to generate cash within a
short period.

The toy manufacturer also
needs to purchase machinery
and equipment for the manu-
facturing process. These
assets will have an expected
life of 3 to 4 years and con-
tribute to finished goods.
Purchase of these assets
increases manufacturing
capacity, but the funding of
the machinery will require
matching funding over a
4-year period, either asset
based or cash flow based.

Long-Term Lending

More than 5 years

Provides finance for a
company’s long-term needs.
Typically, this credit type will
finance the construction of
larger capital-intensive proj-
ects or major capital expendi-
tures. The cash produced by
the new equipment, product,
or activity is the primary
source of repayment.

As the toy business grows,
the company decides to build
a new manufacturing plant in
a different part of the world.
Building a new factory and
buying new machinery is a
considerable expansion, and
to finance this expansion,
banks usually will offer long-
term financing to be repaid
from the revenues generated
from the expansion or derived
from the new equipment.
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EXAMPLE

The third pillar of the Basel II Accord mandates what disclosures banks must make to the public,
financial markets, and regulators. Disclosures are designed to provide the market and potential
counterparties to the bank with an accurate and information picture of the bank’s overall risk
position. The chief intent behind transparency is to provide counterparties with information they
need to price transactions accurately and deal appropriately with their counterparties. Disclosures
to the public and regulators are common and often contain a great deal of detail about the bank.
Typically, banks disclose the value of loans that mature within various maturity bands, such as
within 3 months, up to 1 year, up to 3 years, up to 5 years, up to 15 years, and beyond. These
broader disclosures allow counterparties and regulators to better assess the bank’s sensitivity to
interest rate changes and how these interest rate changes affect the bank’s banking book (Section
2.2.1).

4.4.2 Commitment Specification

Banking facilities are further classified as committed or uncommitted.

• Committed facilities are characterized by formal loan agreements, usually for one
year or more. Committed facilities earn a margin for the bank above its own cost
of funds and include a facility fee, a commitment fee, and a fee for the amount of
the loan the bank has actually extended to the borrower, whether or not the
borrower uses the full amount of the loan. The amount of the loan not yet taken
by the borrower is referred to as an undrawn commitment. The cost of funds
reflects the prevailing interest rates in the market, the bank’s own cost to secure
the funds to be lent, and a margin to cover the costs of asset transformation. The
facility fee is a fee charged by the bank for simply putting the loan into place all
the aspects of the program that allows the borrower to borrow the funds if and
when needed. The commitment fee is the fee the lender charges a borrower for
its commitment to make available a line of credit and to guarantee that a loan may
be available to the lender at a certain future date, even though the credit in
question is not being used at that particular time.

• Uncommitted facilities are less formal arrangements but often include a facility
letter stating that funds would be made available on demand but solely at the
lender’s discretion. Uncommitted facilities provide a general framework for the
terms of the lending without noting the specific contractual terms of that
agreement, such as the amount of the loan or its duration. There may be different
contractual terms depending on when the facility is used. Uncommitted facilities
are short term in nature (often on demand or overdrafts). Uncommitted facilities
are generally cheaper than committed facilities and priced on a margin above the
bank’s base rate.There may also be an arrangement fee charged at each renewal of
the uncommitted facility.
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Figure 4.6 outlines the differences between standard bank facilities. A banker’s
acceptance is an example of an uncommitted facility. A banker’s acceptance is
similar to a postdated check, except that once the bank “accepts” the draft, it
becomes obligated to disperse the funds on the date they become due.

A line of credit is considered a short-term uncommitted facility. With a line
of credit, the borrower is preapproved to draw from the bank funds up to a
specified amount on demand.The borrower repays, in whole or in part during the
term of the letter of credit, the full amount plus any interest due when the letter
expires.The borrower may or may not ever use the credit line, but is charged by the
bank for making it available.

Both lines of credit and banker’s acceptances are generally considered short-
term methods of financing characterized by a three- or six-month time horizon.

Figure 4.6 Committed and uncommitted facilities

Uncommitted Facility
• Less formal arrangement
• At lender’s discretion
• Usually short term in nature
• Often “on demand”
• Generally cheaper than a

committed facility
• Example: line of credit

Banks can also generate income through compensating balances. When a bank
extends a committed or an uncommitted facility, it may require the borrower to deposit
certain amounts of money with the lending bank for the duration of the loan commit-
ment. These funds are referred to as compensating balances. What this arrangement
does is to provide the bank with funds to be used for other purposes, allowing it to earn
a return on those funds in excess of the costs of the services being provided by the
borrower. The borrower may also receive a credit for the compensating balance through
an offset of the fee for the banking facility.

Compensating balances serve several functions:
• They serve as collateral in case the borrower defaults.
• They reduce the bank’s interest expenses. Since the deposit usually carries a very

low interest rate, sometimes as low as zero percent, it allows the bank to secure
additional deposits effectively at a very low cost, providing the bank with cheap
financing through low-cost deposits. Borrowing at a low rate and lending at a
higher rate increase the bank’s potential earnings.

Committed Facility
• Formal loan agreement
• Lender is legally bound to extend the

credit to the borrower when the
borrower so requires

• Usually for one year or more
• Borrower charged to ensure loan

is available at future date
• Example: mortgage loan
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• Compensating balances also indirectly increase the interest the borrower pays to the
bank and are consequently considered as a charge to the borrower in the same
nature as interest is charged for the extension of a loan.

EXAMPLE

GammaBank has extended a five-year, USD 1,000,000 loan to Growth Corporation. The loan
carries an interest rate of 10% per year; in the first year, the bank would receive USD 100,000 in
interest income. However, the bank requires Growth Corporation to deposit 5% of the amount
borrowed into an account with the bank that pays 0% interest. Thus, the bank effectively only lends
USD 950,000 to Growth Corporation, but receives USD 100,000 in interest, which can be calcu-
lated as an effective interest rate of 10.53%. Taking this example even further, Growth Corporation
will also be charged an additional fee by the bank to set up the loan facility. In this case, Gamma-
Bank lent the funds to Growth Corporation and charged Growth Corporation 10% interest on the
loan, earned 10.53%, and collected set-up fees. Additionally, the bank can channel the USD 50,000
in deposit to generate additional revenue.

4.4.3 Loan Purpose

The use of loan proceeds can vary widely and can impact a lender’s credit decision.A loan
used to finance inventory, to purchase equipment used in the production process, or to
address some other type of working capital need may be viewed as facilitating the normal
course of business or perhaps making possible the exploitation of a perceived strategic
opportunity. Typically, there is little credit quality decline inherent in these transactions.
Loans, however, can also be used to buy back stock, to finance a leveraged buy-out, to pay
a dividend, or to fund other shareholder-friendly activities. These loans are typically
considered riskier, as they tend to benefit shareholders at the expense of creditors.

4.4.4 Repayment Source

Another way to distinguish between the different loan types is to consider how the
borrower generates funds to repay the loan.

Asset conversion loans, also known as self-liquidating loans, are loans that are
repaid by converting the asset that is used to collateralize the loan into cash.The assets
used for this type of loan are typically inventory and work in progress (partly completed
job[s]). The asset conversion loan is normally considered short-term or temporary
financing with the asset later being sold on credit terms or cash that ultimately will be
used to repay the loan.Note that these loans are different from asset-based loans in that
the asset used as collateral is being sold to repay the loan versus being used simply as
collateral for the loan. Agricultural loans (see Section 4.5.1) are asset conversion loans.
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EXAMPLE

The small swimwear manufacturer from the previous example decides to build a new manufac-
turing plant. To finance the plant, it borrows from GammaBank against the property itself
(mortgage). To purchase machines and other equipment used for manufacturing, the company
pledges these as collateral.

With cash flow-based loans, a bank provides funds that are repaid with the cash flow
from the company’s operations.With asset-based loans, a bank extends a loan after a spe-
cific asset or a combination of assets are pledged as collateral, or security (see section below
on collateral), to cover the loan. Collateral for this type of loan typically includes inven-
tory, machinery and equipment, leases, furniture and fixtures, or other tangible assets.

EXAMPLE

The small swimwear manufacturer from the previous example decides to build a new manufac-
turing plant. To finance the plant, it borrows from GammaBank against the machinery used to
manufacture swimwear as well as against the property itself (mortgage).

4.4.5 Collateral Requirements

Assets pledged by a borrower to secure a loan are called collateral (or security).
Collateral is used by the bank to safeguard its capital and acts as insurance in case the
borrower cannot repay its loan. In the event of default, the bank has the option of
accepting the collateral as full or partial repayment of the loan’s principal, accrued
interest, fees and costs, and expenses. As such, collateral plays a major role in a bank’s
lending policies—it reduces the potential loss the bank can suffer when a borrower
defaults. Collateral can come in many forms. Cash is the most obvious and most secure
form of collateral since it is already liquid. Property is the most common form of
collateral but is unpredictable because its value fluctuates with market conditions and
the lender may or may not have access to it. Mortgage lending uses real estate as the
collateral for the loan against the property (Section 4.5.8).

EXAMPLE

GammaBank lends money to a customer to buy a house, and the customer agrees to put the house
up as collateral. If the customer does not make loan payments as scheduled, the bank would take
legal action to become the owner of the house. Assuming the bank prevailed, it would then
attempt to sell the house and use the proceeds to repay the loan. Here, the house serves as
collateral for the mortgage loan.
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Although the borrower gives the bank the keys to the house because he or she
cannot repay the loan, the borrower may still have a legal obligation to repay the debt.
The bank may be able to sell the collateral, but the borrower could continue to remain
liable for any amount that the bank does not recover on the loan when it disposes of
the home according to the rules laid out either in the loan agreement or the laws
regulating this process.

From the bank’s perspective, the collateral should mitigate (or eliminate) the effect
of the borrower’s default. Historically, it was a good bet that the value of the collateral
would turn out to be greater than the amount of the loan. However, that assumption
was proven to be inaccurate in recent years, particularly during the global credit crisis
that began in 2006 and that has resulted in material losses for banks around the world.
When a home is worth more than the loan, the borrower is less likely to simply “walk
away” from the property, abandoning both the property the borrower owns and the
borrower’s contractual obligation to make payments on the mortgage. Rationally, walk-
ing away from a house that is worth more than the mortgage does not make sense.
However, if the home is worth less than the loan itself, the borrower could have an
incentive to walk away from the property and hand the keys over to the lender, assum-
ing that walking away from the property extinguishes the debt that the borrower owes
to the lender fully and completely. However, to preclude this from happening, lenders
include in their agreements with the borrowers provisions that extend the liability of the
borrower to any proportion of the loan that the bank has not been able to recover from
selling the collateral—the property. The bank’s ability to enforce these claims may be
complicated if the borrower declares bankruptcy, in which case relevant bankruptcy
laws must be considered.

EXAMPLE

Expanding on the previous mortgage example, GammaBank lends USD 250,000 to the customer
to buy a house valued at USD 300,000. This would indicate a loan-to-value (LTV) ratio of 83%
(USD 250,000/USD 300,000). Generally, the LTV ratio serves as one indicator of default likelihood:
The higher the LTV ratio, the higher the risk of possible default (the customer has less to lose by
“walking away”). In this example, if the customer does not make payments on the mortgage and
walks away from the loan, the bank then becomes the owner of a property valued at more than the
loan. The borrower may give back the keys, but this does not mean he or she is no longer
responsible for the debt in certain jurisdictions. The borrower could be liable for any amount of the
loan not recovered by the bank in the resale of the home plus any expenses incurred by the bank
to take back the home from the borrower (in the United States, this process of taking back the
home by the bank is called foreclosure) and to resell it. Walking away from the property even when
the loan is valued less than the property could be a loss to the borrower.
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The bank also has to consider the changes in the value of the collateral and must
ensure that the collateral will retain as much value as possible in the event of default.

EXAMPLE

Continuing with the previous mortgage loan example, initially, the LTV was 83%. Due to a decline
in the value of the property, the value has dropped to USD 225,000. The borrower still owes USD
250,000 on the loan and the LTV has increased to 111%, indicating increased risk of default. The
USD 250,000 loan is collateralized with a property valued at USD 225,000. The borrower now has
more of an incentive to “walk away” from the USD 250,000 loan. If the borrower decides to sim-
ply give up and not make any further loan payments, the bank will foreclose on the property and
become the legal owner, even though the property is worth less than the loan. In that case the
bank would sell the property and seek to recover the difference between the proceeds it receives
from the sale of the property and what is due on the loan from the defaulting borrower. The bor-
rower could remain liable to repay that proportion of the loan that the bank has not been able to
recover from selling the property. The extent of the borrower’s liability even after the borrower
walks away from the property and the property is sold ultimately depends on the contract between
the borrower and the lender and reflects relevant laws, regulations, and commercial conventions.

The LTV ratio is a very important indicator for lending and credit risk manage-
ment. Historically, banks very rarely underwrote loans when the LTV exceeded 75–80%
unless there was considerable collateral support or the borrower—due to superior
financial strength, access to funds, and capital in general—presented limited risk to the
lender. Pledges of very high quality collateral, such as government bonds (e.g., U.S.
Treasuries or similar) or deposits with the bank, would often make higher LTV ratio
loans possible.

LTV serves as a critical benchmark in residential and commercial real estate lend-
ing (see Sections 4.5.6 and 4.5.8). Banks and other real estate lenders have long
established LTV-based lending rules. Until recently, these rules rarely allowed lending
above the 80% LTV threshold that had emerged as a gold standard of lending.

In recent years, however, financial innovation led to the creation of ingenious mort-
gage products designed to help individuals who could not afford to purchase a home.
One of the products was a mortgage with an LTV in excess of 100% and, in certain
cases, up to 125%. Essentially, the homeowner could purchase a property for USD
300,000 and finance the purchase with a mortgage of USD 360,000 (an LTV ratio of
120%), allowing the newly minted homebuyer to spend funds (USD 60,000) refur-
bishing a dilapidated building and improving the value of the home by adding features
such as master bedrooms, bathrooms, decks, and landscaped outside areas, including
pools. Lenders were willing to extend such highly risky but inventive mortgages
because they allowed individuals to acquire homes they otherwise could not have
afforded. This approach assumes that home prices never went down, and they counted
on the LTV ratio decline to properly collateralize the loan.
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The additional funds designated for repairs and improvements were expected to
increase the value of the homes and in many cases banks often relied on the home-
owner’s own labor, called sweat equity to make the improvements. Lenders speculated
that sweat equity would decrease the very high LTV ratio to a more acceptable range
(roughly in the 90-100% range), reducing the inherent riskiness of such highly levered
loans. Additionally, lenders expected that homeowners who made considerable invest-
ments of sweat equity in their homes would be less likely to default on their loans,
assuming this investment would further reduce the risks inherent in these loans.

In the United States and elsewhere, these products became very popular in areas
where the real estate prices were high and many individuals were priced out of the
market. Because most homeowners used the extra funds to increase the value of the build-
ing, these products were reasonably successful. Needless to say, there were homeowners
who spent the funds on consumption (new cars, excessive spending, etc.) and did not
make home improvement investments.The more aggressive lenders provided these loans
to individuals with the expectation that the LTV ratio would decline, not because of
investments in the property made by the homeowners, but rather due to the overall
appreciation of real estate values.As real estate prices were increasing in areas where prices
were already high, many potential homeowners—and lenders—believed that as long as
the real estate values were appreciating, it would be an innovative way to “have your cake
and eat it too,” effectively monetizing on yet-to-be-realized price appreciation.

Lenders went even further and promoted these loans to potential borrowers who
were considered to be at high risk of default, termed subprime, due to either previous
defaults or foreclosures or otherwise inadequate financial strength. Reaching out to this
high-risk segment magnified the innate risk of the high LTVmortgages. Now, not only
were lenders willing to lend against expected price appreciation on property, lenders
were also willing to assume the added risk of a high-risk borrower.

When real estate prices started to collapse in 2006,many borrowers who used high
LTV homes to acquire buildings in anticipation of future price appreciation suddenly
found the value of the house eroding, causing the LTV to increase to dangerously high
levels. Buyers who were now forced to sell their homes to cover their mortgage
indebtness were not able to sell their property in a rapidly deteriorating housing
market at a price that exceeded their investment, the original purchase price plus value-
increasing improvements. In many cases, the houses would only sell with significant
price concessions. Lenders became understandably very nervous and began to restrict
these high-risk loans.When contractually and legally possible, they started to demand
the homeowner reduce their LTV.Many homeowners—particularly those who other-
wise carried a high risk of potential default—simply could not comply with the lender’s
request to bring the LTV values into a more acceptable range. Lacking both the finan-
cial capacity and ability to make payments, an increasing number of borrowers were
forced to walk away from, default on, their home loan and in some areas the market
value of the house might have been 50% of the value of the outstanding loan—an LTV
ratio of 200%.
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4.4.6 Covenant Requirements

Covenants are one-way commitments or promises by the obligor to honor an obliga-
tion. The essential purpose of covenants in the financial marketplace is to attempt to
prevent events and/or processes that could result in a potential deterioration in the
borrower’s financial or business condition.

EXAMPLE

GammaBank requires the borrower—a construction company—to build no more than 10 houses
on a tract of land. The reason the bank may require such a covenant is if it is concerned that the
company would overextend itself and then be unable to repay the loan.

A NOTE ON BANKRUPTCY

As noted in the previous examples, it is possible a borrower could simply walk away from a loan
and the lender would then become the property/collateral owner. Most countries have a bankruptcy
process within their legal systems that the lender must follow in order to take possession and
ownership of a loan’s collateral. A bankruptcy proceeding is a legal process that requires the lender
to follow certain legal rules and procedures in order to become the legal owner of the collateral.
Simply missing a loan payment, for example, will not allow the lender to commence a bankruptcy
proceeding. The lender in most loan contracts is required to provide a notice of default to the
borrower and to give the borrower a certain period of time to “cure” the default. Only after these
and other procedures are followed will the lender be allowed to go before a legal court to ask for
possession of the collateral.

There are two categories of bankruptcies: business and consumer. The rules pertaining to
each vary by country with the processes to be followed in each very different. In the United States,
business bankruptcies can follow a number of different formats. There are two primary types of
corporate bankruptcies:

1. Chapter 11 bankruptcy allows a firm to reorganize its indebtedness under the direction
of a court with the objective of allowing the company to remain in business after it
“emerges” from bankruptcy with a court-approved plan to repay its debts.

2. Chapter 7 bankruptcy occurs when the firm simply does not have the ability to remain
in business and under a court’s direction will liquidate its assets and cease to exist.

A consumer bankruptcy is fundamentally different from a business bankruptcy. In most legal sys-
tems, the courts will attempt to protect the consumer as much as possible during the process while
attempting to develop a plan to allow the consumer to cancel its debts or repay them at a materially
reduced percentage of the overall debt outstanding. This differs from most commercial bankruptcy
proceedings where the court works with the main objective of protecting the company’s debtors.
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In either a business or consumer bankruptcy, the resulting consequences to the bankrupt
party are usually severe. A Chapter 11 business bankruptcy usually means the company will find
borrowers reluctant to deal with it. While the company is in a Chapter 11-type bankruptcy, it con-
tinues its operations and may emerge with a healthier business. After bankruptcy, many business
are likely to have difficulty obtaining any type of credit well into the future and, if it is able to do so,
the credit facility will be at a higher interest rate. A consumer declaring bankruptcy will find it
virtually impossible to obtain credit in the near future, will have to wait years to be considered for
a loan by a lender, and will have to demonstrate an excellent payment record between the bank-
ruptcy and the loan application.

In other parts of the world, the bankruptcy process for businesses more closely resembles
Chapter 7 proceedings. The company under bankruptcy proceedings is managed by a trustee on
behalf of the court to the benefit of the creditors. The trustee seeks to pay off all the company’s
liabilities by selling all its assets and redistributing the proceeds to the creditors following a strict
order of priority. The creditors who have the highest order of priority receive payments first. These
creditors usually include the employees for unpaid salaries and wages, the government for unpaid
taxes and fees, and those creditors that hold a security interest—collateral—in the company’s
assets. Generally, the higher the order of priority or the better the collateral, the more likely it
becomes that the creditor will get paid.

Covenants are a control mechanism and typically restrict or affect the borrower’s
ability to manage its business. For example, as a condition of loan approval, a lender may
require that the borrower agree to establish a board committee consisting of individu-
als possessing certain skill sets to oversee a specific project for which a loan is given.

Covenants may also include additional features such as caps on dividend payments
to shareholders or limits on owner and management compensation. Covenants may
also restrict other corporate actions and may prevent a company from disposing of
certain assets or to require the company to purchase particular assets.

EXAMPLE

After suffering significant losses, Fly-By-Night Airline was forced to arrange for a credit facility
through its banks that would allow it to meet its cash flow needs. The borrowing (credit) ceiling was
set at GBP 350 million, and covenants were agreed to by the airline as a part of the financial deal.
The lender required the covenants to monitor the progress of the company to ensure that company
management’s decisions would not compromise the value of the lender’s investment.

One of the covenants allowed Fly-By-Night to pay dividends to its shareholders only if the com-
pany could achieve eight consecutive profitable quarters. Another covenant linked the amount of the
credit facility to the airline’s assets, which, at the time of the agreement, were valued at GBP 450 mil-
lion. One year later, the covenant that linked the airline’s assets to what it could draw on from the
credit facility became an issue when it was determined that the aircraft it owned were worth about
GBP 50 million less than originally estimated because of an over-supply of planes in the marketplace.
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Fly-By-Night’s borrowing line was reduced from the original GBP 350 million to GBP 300 million.
However, throughout the year the airline also reported losses of approximately GBP 10 million

each quarter. Because the losses reduced the airline’s assets, its borrowing ability, as defined under
the covenant, fell even further, to around GBP 260 million. Because of the banks’ covenants, Fly-By-
Night’s continued losses reduced its ability to obtain necessary funding. Fly-By-Night’s management
was unable to secure additional funding to support its operations and was forced to seek financing
for its daily operations elsewhere. Given its history, entering into a new credit facility proved to be dif-
ficult for Fly-By-Night. With limited options, Fly-By-Night was eventually acquired by a larger airline.

The previous example shows how covenants are an important tool banks use to
limit their counterparty credit risk. It is also crucial that the borrower sufficiently
understands and thinks through the covenants it enters.

EXAMPLE

Covenants come in many different forms. In late November 2008, the U.S. government provided
emergency financing to Citigroup, the bank with the largest assets at that time in the United States.
Citigroup held USD 2 trillion in assets at the end of the second quarter of 2008. As a result of the
financial crisis, Citigroup was forced to make several substantial write-downs on its equity capital
due to considerable exposure to highly complex financial products—collateralized debt obliga-
tions or CDOs—that became difficult to value. Problems with valuation originated with the
unrealized shortcomings of the complex mathematical models banks designed to value and
create the complex financial instruments. A dramatic increase in defaults of both commercial and
residential mortgages in the United States signaled the models were failing. Complex financial
instruments were built on the cash flows generated by residential and commercial mortgages. The
risks in these instruments were packaged in various financial instruments and sold to investors with
specific and distinctly identifiable risk appetites. As the credit crisis intensified, real estate prices
declined and mortgage defaults skyrocketed. The information necessary to value these complex
securities became increasingly difficult to acquire and progressively less reliable. As a result,
trading in the complex securities came to a grinding halt, further impeding the ability of the
mathematical models to predict or correctly determine the value of the CDOs. Existing models
were unable to integrate the material changes in circumstances and market realities. The interde-
pendence between the mathematical models, the ability to trade using the values provided by the
mathematical models, and the valuation that required both access to high-quality data and trading
information led to an unprecedented and unexpected collapse of the market.

The difficulty in valuing CDOs was in large part the reason Citigroup was forced to make
considerable write-downs on these troubled assets—approximately USD 65 billion between the
second half of 2007 and the third quarter of 2008—and seek emergency funding from the U.S. gov-
ernment. In November 2008, the U.S. government provided financing to Citigroup in several stages
with different parameters: an investment of USD 20 billion in the bank as preferred stock with an
8% dividend and partial protection against the possibility of unusually large losses on approxi-
mately USD 306 billion of loans and securities backed by residential and commercial real estate that
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Citigroup owns. To receive this financing, the U.S. government demanded that Citigroup comply
with covenants that imposed strict restrictions on executive compensation and limited Citigroup’s
dividend to USD 0.01 per quarter for the next three years.

4.4.7 Loan Repayment

Loan products are also differentiated by the method of repayment.The stipulated pay-
ments that borrowers make to the lenders throughout the loan period—from the day
the loan is funded until the day the loan is repaid in full—include both the contractual
interest payments and the repayment of the amount borrowed, or the principal.

Interest rates on loans can be either fixed or floating. In a fixed interest rate loan,
the interest rate charged on the loan does not change during the maturity of the loan.
In a floating interest rate loan, the interest charged on the loan is tied to or follows a
base rate, set by an independent third party, or an index.The bank will add a charge on
top of the base rate or index to earn a profit.

EXAMPLE

On January 1, GammaBank extends a floating rate EUR 100,000 loan with a three-month maturity
to Centre Corporation. The monthly interest rate is tied to an index and is set on the first day each
of the following three months following the issuance of the loan.

The index on January 1 was 1.25%; on February 1, it increased to 1.50%; and by March 1, it
was 1.75%. The monthly interest payments on this loan are as follows:

January EUR 100,000 * 1% = EUR 1,000
February EUR 100,000 * 1.50% = EUR 1,500
March EUR 100,000 * 1.75% = EUR 1,750

Three general approaches are common for repayment: the sinking-fund amortiza-
tion, the level amortization, and the balloon payment.

Figures 4.7 to 4.9 show the repayment characteristics of a loan with the same prin-
cipal but using the three principal repayment structures. For simplicity, the loan in
the example is a three-year loan with monthly payments (36 monthly payments). The
principal is EUR 100,000 and the interest rate is fixed at 5%.

Under sinking-fund amortization, Figure 4.7, the borrower pays a predetermined
amount of the principal as well as interest on the outstanding balance of the loan.
Initially, the payments on simple amortization loans are large, but as the principal is
reduced, the interest payment accruing on the outstanding balance is reduced. If the loan
is a fixed-rate loan, the proportion of the loan repayment that reflects the interest
payments will decline over the life of the loan; if it is a floating-rate loan, the interest
payments will fluctuate.
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Figure 4.7 Loan repayment characteristics—fixed-rate loan with sinking-fund
amortization (in USD)

Under level amortization, Figure 4.8, the borrower, at each payment date, pays a
predetermined amount of the principal, as well as interest on the outstanding balance
of the loan. The payments for a fixed-rate loan do not change over time: the amount
to be paid is the same each month, but the proportion of interest payment and princi-
pal repayment does change. Initially, the proportion of interest payments is consider-
ably larger than the principal repayment, but over time, the proportion of principal
repayment increases. With a floating-rate loan, the interest payments will change as
the index or base rate is reset, and the amount to be paid changes, requiring the level
payments to change to accommodate the interest rate changes.

The distinguishing feature of balloon payments, Figure 4.9, is that there is a large
payment at maturity, which usually includes the repayment of the principal. A large
balloon payment structure can also include all the accumulated interest on the loan, but
the borrower typically pays interest on the outstanding loan periodically and repays the
principal fully at maturity. In the floating-rate balloon loans, the payments will be
determined by the index and change over time.
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Figure 4.8 Loan repayment characteristics—fixed-rate loan with level
amortization (in USD)

Figure 4.9 Loan repayment characteristics—fixed-rate loanwith balloon payment
(in USD)
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4.5 TYPES OF CREDIT PRODUCTS
This section explains the most common commercial and retail credit products that
combine the key credit product characteristics covered in the previous section. The
credit products are listed alphabetically.

4.5.1 Agricultural Loans

Agricultural loans support lending for farming and other agricultural production.
Clients borrow money to finance the purchase of fixed assets such as land and equip-
ment or to cover their cash-flow requirements for the growing season until the farm has
had time to sell its goods. Facilities are generally medium to long term but can also be
short term in nature (to finance seed, feed, and cattle for rearing).The type of loans used
may range from asset-based to simple revolving facilities.

EXAMPLE

GammaBank provides funds to a farmer for the planting season; the loan is to be repaid after the
crop has been harvested and sold. If the farmer delays the sale of crops by storing them in the
hopes of achieving a higher market price, the bank would most likely offer additional financing to
carry the unsold crops (inventory) over the extended term. Farmers also need to replace or expand
upon existing equipment. Increasingly sophisticated, and therefore more expensive, new farming
machinery is driving demand for longer-term loans, giving the farmer a longer time period to pay
off the loan.

4.5.2 Asset-Based or Secured Lending

Asset-based or secured lending involves a bank or commercial finance company lending
specifically against the borrower’s assets. Commercial bankers will generally lend against
inventory (also called stock, stock-in-trade, or items for sale) and receivables (factoring).
Asset-based loans generally require a company to be able to repay a loan out of opera-
tional cash flow.Thus, the value and marketability of the collateral is important. Asset-
based lending can be extended to both commercial and retail customers.

EXAMPLE

Growth Corporation is a small manufacturer, with almost 60% of its assets in receivables and
inventory and an additional 35% in fixed assets. It turns to GammaBank to see how it can use its
inventory and receivables to raise the financing necessary to support future growth. With sales
almost doubling in the last year, Growth Corporation appears to be a strong candidate for
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asset-based lending. With so much of its assets tied up in inventory and receivables, this company
is also a great potential client for factoring. Clearly, factoring is an alternative that GammaBank
has offered Growth Corporation. However, to sustain this trend in sales growth, the company is
likely to experience serious cash shortages. As with all companies, it must continue to manufac-
ture its products, and it will need cash to purchase the raw materials and pay its employees. Rap-
idly growing companies also need to provide funding for their investments. Repayment of the loan
could be tied to the sale of inventory, one of its largest assets. Asset-based financing would increase
the company’s interest expense, but it would also provide the cash needed to support sales growth.

4.5.3 Automobile Loans

Automobile or car loans come either as direct automobile loans that finance the
purchase of a car between the bank and the customer in which the bank secures the loan
using the car as collateral or as indirect automobile loans, which are loans arranged
between an automobile dealer and the customer. In an indirect automobile loan, the
customer applies for a loan through the dealer, who then forwards the borrower’s
information to the lending bank. In some instances, this type of loan is thought to allow
the borrower (automobile purchaser) the ability to obtain a lower interest rate on the
loan if the dealer and the bank have an arrangement. The bank may offer a lower
interest rate to customers introduced by the dealer.

Automobile loans are predominately retail loan products. However, in some cases,
banks provide fleet financing for companies that need to build up a fleet of cars—such
as distribution and transportation companies. In these cases, the financing is considered
commercial and is usually priced at a lower rate than a retail or individual automobile
loan.

EXAMPLE

To increase its distribution network, Growth Corporation decides to acquire a fleet of vehicles that
it finances using a program provided by GammaBank. The bank lends against the vehicles—they
serve as the collateral—and instead of committing a large proportion of its cash reserves, Growth
Corporation extends the payments for these cars over several years.

4.5.4 Commercial Paper

Commercial paper is short-term, unsecured notes generally issued by large and finan-
cially strong companies. A note is a bond with very short maturity. The funds are
generally used to purchase inventory or manage a company’s everyday capital needs.
Commercial paper is considered a low-risk or safe investment, and the return on
this investment is nominal. The commercial paper market is primarily used by large,
publicly traded corporations.
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EXAMPLE

A major activity of General Motors Acceptance Corporation (“GMAC”) is the dealer and consumer
financing of purchases of General Motors’ vehicles (indirect and direct automobile financing,
respectively). GMAC issues commercial paper to raise the funds that finance the dealers’ purchases
of inventory and to finance customers’ purchases of GM cars from the dealer. This arrangement
allows the automobile dealer to finance its inventory of cars while it sells them to consumers;
in effect, this is a short-term loan. Short-term notes (or paper) are frequently used by mature
companies and purchased by an investor who is interested in earning a nominal but relatively safe
return.

4.5.5 Factoring

Factoring is a service that a specialist financial institution or a bank offers to help a
company meet its cash requirements and reduce its potential credit losses. There are
different types of factoring approaches that can be used separately or in combination.
The different factoring approaches all assure the company of earlier receipt of cash pay-
ment. The advantage of factoring is that the company is better able to manage its
assets, particularly its cash position. The major disadvantage is that the company will
not receive the full amount of the money due, as the bank or the organization provid-
ing the factoring services charges a percentage of the assets as a fee for providing the
service, typically called a haircut. The following is a listing of the various types of
factoring services available to companies:

• Maturity factoring. The bank will effectively take over the company’s receivables,
work to collect on them, and take a commission from whatever is collected. The
company receives the funds when due on the invoice, minus the commission.

• Finance factoring. The bank will advance funds to the company using the goods
and services to be produced with the funds as collateral.

• Discount factoring. The bank will advance funds to the company, usually repre-
senting no more than 85% of the receivables, and then take full responsibility for
collecting the funds owed.

• Undisclosed factoring. The bank will take full responsibility for the invoices due,
pay the company up to 85% of that amount, and then appoint the company its
agent to collect the invoices. In this arrangement, outsiders do not perceive the
company as needing the funding, and it appears as if the company is conducting
its business in a normal manner.

Among the various factoring arrangements, different parties are exposed to credit
risk if a creditor defaults. If the bank takes over collection on the receivables and assumes
full responsibility for the potential losses, then the bank bears the risk of the losses. In
this case, the bank has a major incentive to collect the funds.
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In the case of maturity and finance factoring, the bank does not assume full
responsibility for the potential losses; these losses continue to be borne by the company
who sold the receivables to the bank. However, in the case of discount and
undisclosed factoring, the bank assumes full responsibility.

In discount and undisclosed factoring, the risk of collecting payment is transferred
to the factoring entity. In return, the company selling the receivables ensures its cash
flow and eliminates its credit risk at a cost of reducing its potential profitability.

EXAMPLE

This example combines multiple factoring types.
Growth Corporation needs to improve its cash flow and quickly raise cash, so it enters into a

factoring relationship with GammaBank whereby, at the end of each month, it agrees to sell its
invoices to the bank (representing approximately USD 250,000). The bank agrees to buy the
invoices at a 2% discount (i.e., for each USD 100 in invoices, the bank pays the company USD 98).
In addition, the bank is willing to offer immediate financing on the invoices by advancing 85% of
the amount owed. By selling the USD 250,000 invoices at a 2% discount, the company receives
USD 245,000 million, and the bank advanced 85%, or USD 208,250, of the total amount due. The
remaining USD 36,750 is paid to the bank for collection services. Selling the invoices improved
Growth Corporation’s cash flow and, in turn, earned the bank a monthly profit.

4.5.6 Home Equity Credit Lines and Home Equity Loans

Home equity credit allows homeowners to borrow against the value of the property in
a way similar to mortgages (see Section 4.5.8 for a discussion on mortgages.) Gener-
ally, there are two different types of home equity credits.

Home equity credit lines are personal revolving lines of credit (see Section 4.5.11 on
revolving lines of credit) collateralized by the borrower’s property.The bank issuing the
home equity loan limits the amount of the loan to a certain percentage of the
equity the homeowner has in the home. Loan to value (LTV), the ratio of the value of
the property to the amount of money borrowed (see Section 4.4.5), is an important
analytical tool to determine a home equity loan. The holder may draw down on the
home equity loan at any time during its term up to the amount of the line of credit.
Interest on the loan is usually tied to a major index such as the U.S. prime rate or
LIBOR (London Interbank Offer Rate), plus a set interest percent.

A home equity credit line is different from a mortgage. A home equity credit line
allows the homeowner to borrow up to a certain limit that reflects the value of the home
and the existing mortgage on the home. These credit lines offer the homeowner the
convenience of on-demand financing, essentially tapping the equity built up over time
in the home in exchange for cash. Many compare these lines to withdrawing a deposit
from the bank.
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Home equity loans also tap the equity built up in a home. A home equity loan pays
out—up front—the maximum allowable amount determined by the value of the home
and any existing mortgages.

Home equity credits—both credit lines and loans—can be secured through second
mortgages. In case of foreclosure or default, the first mortgage will first be satisfied
from the disposition of the foreclosed property. After the first mortgage has been
satisfied, any remaining funds are allocated to the second mortgage.This makes a loan
secured by a second mortgage considerably more risky than a first mortgage.Due to this
added risk, many lenders restrict the amount borrowed against home equity to 80% of
the property’s value, less other existing mortgages. The combination of two or more
mortgages encumbering the same property may lead to potential problems for the
homeowner if payments are not made on the mortgages. Nonpayment of a mortgage
starts the foreclosure process, which legally transfers the ownership of the property to
the lender to satisfy the unpaid balances on the mortgage in question.

In recent years, particularly in areas where real estate prices appreciated precipi-
tously, many home equity credits were extended above the 80% LTV—up to 100% and
even 120%. Some of the problems that lenders experienced when the real estate prices
started to erode are similar to those that were described at the end of Section 4.4.5.

4.5.7 Leasing

Leasing allows an individual or a firm (called the lessee in leasing transactions) the right
to use an asset that it does not own. In exchange for the right to use an asset, the lessees
will make regular contractual payment(s) to the lessor. The lessor owns the asset and
provides the lessee the right to use the asset

Leases are both retail and commercial products. As a retail product, leases are often
used to finance cars (automobiles) and other expensive consumer products. Retail leases
offer flexibility over the time lease payments may be made and may even offer lower
payments that fit with the lessee’s ability to pay. For example, the longer the lease term,
the lower the payment made on the lease; however, the longer the term on the lease, the
more interest payments the lessee will pay.

As a commercial product, leases are widely used to finance expensive equipment.
One of the main reasons for this is that leasing does not require the large capital out-
lay required to purchase the equipment. This approach is especially beneficial to small
and/or rapidly growing firms, where access to cash and the availability of capital may
be limited.

Many leasing arrangements include a provision that, at the end of the lease, the
lessee has the right, but not the obligation, to purchase the leased asset at a price nego-
tiated or set when the lease is first signed. This option provides considerable flexibility
to the lessee, and may be particularly useful to finance the acquisition of equipment that
does not become quickly obsolete. In those instances, the lessee at the end of the lease
simply returns the equipment to the lessor, who then must determine what to do with
the “old” equipment.The lessee can then negotiate the acquisition of newer equipment.
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EXAMPLE

Growth Corporation has been considering purchasing a new telecommunications and computer
network infrastructure system for its rapidly growing operations. Currently, it does not have the
cash or the capital to pay for the expense of buying the system outright. Additionally, the company
is concerned about the historically rapid decline in the value of communications systems such as
the one being considered for acquisition, and the company is not confident that the system will
meet its needs several years in the future.

The company faces a choice: It can purchase the communications system outright for USD
150,000 or enter into a lease.

• If the purchase is financed through a loan from the bank, the bank would mandate interest
payments as well as the repayment of the principal, of USD 150,000. Depending on the
repayment structure, the company could face monthly payments that include both repayment
of the loan and payment of interest on the loan. For a three-year loan at 8% annual interest
rate, the monthly payments that include both interest payment and principal are around USD
4,700.

• If the purchase is financed through a lease from the bank, the bank would mandate payments
that include interest payment as well as partial repayment of the principal. Depending on how
the lease is structured, the company could face monthly payments and have the option to
purchase the equipment at the end of the lease. If the bank mandates the purchase of the
equipment at the end of three years for USD 80,000, then the monthly cash flows at an 8%
interest rate would be around USD 2,700.

Figure 4.10 shows the size of the cash flows for both alternatives.
Since the purchase price of the equipment at the end of the lease will include the

delayed repayment of the cost of the system, the lease payments are less than compa-
rable payments on a loan. Lower regular cash payments, coupled with the option of
buying the equipment at the end of the lease—further delaying the cash outflows—
make leases an attractive alternative for a company such as this.
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Figure 4.10 Loan and lease cash flows (in USD)

Growth Corporation ultimately decides to lease the communications system from
GammaBank for three years. Growth Corporation will have the use of the system for
three years and in return will pay a monthly fee to GammaBank. If at the end of the
three-year period the communications system does not meet the needs of the company,
Growth Corporation does not have to purchase the system and can simply give it back
to GammaBank and invest in a new system that better fits its needs. Also, if the
system dropped in value, that problem would not be handled by Growth Corporation,
but by GammaBank, since it is the bank that owns the equipment. In this case leasing
offers a very good business solution, given Growth Corporation’s limited access to
capital and its concerns about the future viability of the communications system.

In general, there is no ready answer to whether a company or a person should pur-
chase or lease. The factors to consider are numerous and highly individual. Even after
a careful analysis, the final decision may rest with the company’s or individual’s simple
business judgment, rather than be the result of a financial calculation.

4.5.8 Mortgages

A mortgage is a financial arrangement that enables a borrower to acquire a real estate
asset and to use the real estate as collateral for the debt. Mortgages are extended to
both commercial and retail customers. The real estate being purchased is used as
collateral or “security” for the loan.

Mortgages can be divided into commercial and residential mortgages. Commer-
cial mortgages predominantly finance office buildings, factories, and any type of real
estate that is used for business or industrial purposes. The main users of commercial
mortgages are businesses that consider this as an advantageous source of financing
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because of the lower rate the bank offers in exchange for applying the real estate being
financed as collateral.Residentialmortgages exclusively finance purchases of residen-
tial real estate, such as houses and apartments.

Almost every jurisdiction in the world offers a security interest in real estate that is,
or is highly comparable to, amortgage.Consequently, different jurisdictional areas’ legal and
procedural rules and commercial conventions determine the extent of mortgage financing.

EXAMPLE

To support its expansion, Growth Corporation’s management decided to purchase a new ware-
house facility and retail distribution center. GammaBank provides a USD 5,000,000 mortgage to
finance the purchase. In exchange for the loan, Growth Corporation pledges the warehouse as the
collateral against the loan. Should Growth Corporation fail to make payments on the mortgage, it
may lose the facility to the bank.

4.5.9 Overdraft Facilities

Overdraft facilities allow borrowers to borrow funds in excess of those they have
deposited into their checking accounts. Overdraft facilities offer a flexible type of
financing, but the interest rate is usually significantly higher than other financing
options, making it a relatively expensive option. As deposits are received on the
account, they are first applied to any borrowed amount outstanding from the overdraft
facility. Once the overdraft is repaid, any remaining funds would then be applied to the
borrower’s account as a deposit. For the business customer, this can be an efficient (but
expensive) way to finance short-term business needs. Overdraft facilities are extended
to both commercial and retail customers.

EXAMPLE

Growth Corporation arranges a USD 100,000 overdraft from GammaBank to ensure it is able it to
meet its regular expenses on a timely basis. There is no specific purpose stated other than to
satisfy working investment requirements (this may include the financing of additional inventory and
trade receivables, as well as expense items to be found in the income statement). Growth Corpo-
ration can draw down on the USD 100,000 at any time but must first use the funds in its checking
account; only then will it be able to access the overdraft facility.

Banks, however, have no real control over whether, when, or for how long the funds
are used, so they assume a greater risk in providing overdraft facilities than with a
conventional loan.This is accentuated when financially stressed borrowers, with access
to overdraft facilities, start to use these facilities as a source of financing, which for a
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number of reasons increases the bank’s exposure as well as credit risk.This is an inher-
ent risk of overdraft facilities.

4.5.10 Project, or Infrastructure, Finance

Project, or infrastructure, finance funds long-term infrastructure and industrial proj-
ects, usually by combining the resources of several banks or other financial institutions
to provide the necessary capital.The project itself provides the security for the loans, and
the loans are repaid from the cash flow generated from the project.

EXAMPLE

AcmePower Company produces and sells electricity to customers. Its main power plant is fueled
with natural gas. BigGas Company wants to sell its natural gas to AcmePower. The two companies
agree to build a pipeline from BigGas Company’s gas fields to AcmePower’s power plant. The
pipeline project is expected to cost hundreds of millions of USD. To finance the project, the two
companies turn to a consortium led by GammaBank to provide the necessary development fund-
ing. The consortium‘s underwriting analysis concludes that building the pipeline will take several
years, with the pipeline’s expected life to be several decades. It also finds that the market for Acme-
Power is expected to increase over the years and that BigGas’s natural gas will be an important part
of allowing AcmePower to expand and service its growing market. The banking consortium agrees
to tie the loan’s repayment terms to the revenues generated from the pipeline when it begins
operating and to delay starting repayment of the loan until the pipeline is built and starts running.

4.5.11 Revolving Lines of Credit

Revolving lines of credit are generally provided to businesses with a temporary or
seasonal borrowing requirement (these are considered commercial loans). Credit cards
and home equity lines of credit are examples of a retail form of a revolving line of credit.

EXAMPLE

Growth Corporation is quickly expanding and wants to be assured that it has the financing to con-
tinue this process. It negotiates a USD 1 million three-year revolving line of credit with Gamma-
Bank. During the first year, it draws down USD 550,000 of the loan, which it repays, with interest,
by the end of the year. Because it has a commitment from the bank for another two years, it can
continue to draw down and repay as often as it likes until it either reaches the USD 1 million loan
limit, or the three-year maturity period expires. Each time it draws down and repays that amount,
the repaid funds become available for borrowing. For example, when Growth Corporation repaid
the USD 550,000, the full USD 1 million was again available for it to use.
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Credit card lending is an example of revolving consumer loans and is based on
preauthorized lines of credit that can be drawn down as the consumer wishes, either
through purchases or cash withdrawals. Credit cards, which are used to access the
revolving consumer loans, have one of the highest consumer credit growth rates.
The rapid increase in credit card debt has been facilitated by the use of EFTPOS
(Electronic Funds Transfer at Point of Sale) and ATM (Automatic Teller Machine) in
many countries.

EXAMPLE

Credit cards are ubiquitous in modern life. Initially, credit cards were used as a convenience by
executives to pay for corporate travel. Having access to credit cards reduced the need to carry
large amounts of cash and reduced the likelihood that executives would be robbed. Soon, credit
cards migrated to wider use and today offer consumers immediate and instant access to funds.

The bank extending a revolving line of credit has no real control over whether,
when, or for how long the funds are used and assumes a greater risk in providing
revolving lines of credit than a conventional loan.When financially stressed borrowers,
with access to revolving lines of credit, start to draw on their lines of credit, the bank’s
exposure and credit risk increase.This is an inherent risk of revolving lines of credit, and
this risk is similar to overdraft facilities.

4.5.12 Syndicated Loans

Syndicated loans are loans provided to a borrower through the combined activities of
several banks. Banks working together to provide the loan are called a consortium.
Syndicated loans provide capital to companies when the ability or desire of an individ-
ual bank to meet the financing need(s) of the company is insufficient.There are a num-
ber of benefits to banks for working as a consortium that include but are not limited to:
• Allowing a bank to participate in a lending transaction where it may not otherwise

have the opportunity because of the bank’s balance sheet or other constraints
• Allowing a bank to reduce its overall risk exposure for the transaction, as any

potential loss will be borne by all the bank consortium members

In a syndicated loan, usually one of the participating banks will act as the agent for
the transaction on behalf of all the banks, coordinating their efforts to get the transac-
tion done.
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EXAMPLE

Big Sky Builders wants to build the world’s tallest building to house apartments and offices. The
estimated cost of the project is EUR 4 billion. Big Sky does not have the capital to construct the
building, so it decided to contact its bank, GammaBank, for a loan. GammaBank analyzes the trans-
action, considers it a good project with an above-average chance of success, but does not want to
finance the project alone. GammaBank arranges a loan syndication with six other banks to provide
the capital for Big Sky Builders’ project. Each of the banks will participate in proportion to the risk
of the transaction it is willing to take. For example, Construction Bank, the leading bank in
the consortium, commits to lending EUR 1.5 billion. The other banks in the syndicate provide the
remainder of EUR 2.5 billion for the project. The extent of each bank’s participation depends on its
ability and willingness to contribute. Money Bank is large, so it commits EUR 1 billion, and the
remaining five banks provide EUR 300 million each. Because GammaBank arranged the consor-
tium, it receives compensation for the managerial work it undertook. GammaBank will also earn
fees from disbursing payments to the borrower, collecting payments from Big Sky Builders, and
distributing payments to the six consortium banks.





hapter 5 takes a deeper look at credit risk and the credit process. The first half of
this chapter describes the steps of the credit process—how banks generate, evalu-

ate, and monitor loans—and the credit analysis process—how banks evaluate the
credits.The second half of Chapter 5 explains how banks treat credit risk and discusses
the Basel II Accord’s guidelines to measure and manage credit risk.

Chapter Outline

• 5.1 The Credit Process
• 5.2 The Credit Analysis Process
• 5.3 Portfolio Management
• 5.4 Credit Risk and Basel II Accord

Key Learning Points
• The credit process contains several sequential steps, including identifying the credit

opportunity, evaluating credits, and monitoring credits on an ongoing basis.
• To analyze the borrower’s ability to repay, banks engage in a complex credit analy-

sis process that critically assesses the financial position of the borrower using
several different methods and sources of information.

• Banks use various tools to reduce the overall risk of their loan portfolios.
• The Basel II Accord provides three primary approaches to measure the capital a

bank has to hold against its loan portfolio: the Standardized, the Foundation
Internal Ratings-Based, and the Advanced Internal Ratings-Based Approaches.

CHAPTER 5
The Credit Process and
Credit Risk Management
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The Credit Risk Process and
Credit RiskManagement

5.1 THE CREDIT PROCESS
Credit analysis or credit assessment is the process of assessing risk as measured by a
borrower’s ability to repay the loan. Within the credit analysis or assessment process,
analysts also consider possible recovery in the case of default and evaluate the support
collateral and other credit support tools that bear on the bank’s final decision to develop
a creditor relationship. Having assessed the possibility of repayment, the decision to
proceed with a loan is then a commercial one: Is the risk of repayment acceptable, given
the exposure to the borrower, and do the terms sufficiently mitigate the bank’s risk?

Credit assessment is not an exact science, and no one factor, ratio, or other indica-
tor alone determines if a particular loan is a suitable risk. The banking industry has
developed numerous methods to help structure the credit process and improve financial
results and profitability. Some methods include internal score cards and facility and
borrower ratings; cash flow analysis; computer sensitivity models; and external ratings
such as those issued byMoody’s Investors Service, Fitch Ratings, and Standard & Poor’s.
Whatever methods are used, credit analysts must balance all the available information
and deliver an objective and well-reasoned opinion of the overall risk associated with a
particular loan. Figure 5.1 shows the steps involved in the credit process.

Figure 5.1 Steps in the credit process
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5.1.1 Identifying the Credit Opportunity

In the credit process, the loan officer or relationship manager initiates contact with the
potential borrower. In many banks, the chief function of the loan officer is marketing:
to seek out new business opportunities and present them for evaluation.

5.1.2 Credit Evaluation

After a loan officer identifies an opportunity, the officer will gather all required infor-
mation from the borrower and present it to the credit analyst. The credit analyst then
analyzes the creditworthiness of the potential borrower by evaluating the proposed loan
type and the potential risks (business risk, financial risk, and structural risk) and then
makes a recommendation to proceed with the loan or not and, if so, on what terms
(e.g., amount to be lent, the interest rate for the loan, use of collateral or other security,
maturity, etc.). The credit analyst’s evaluation is often accompanied by qualitative
factors, including customer on-site visits, evaluation of the current and the potential
for continued business, the availability of collateral to support the credit, and other
relevant information.

The credit analyst collects and reviews information about the potential borrower,
including:
• Internal bank records and account performance
• Historical and current financial accounts (normally data captured in spreadsheets)
• Management accounts and projections
• External ratings of the borrower as provided by independent rating firms such as

Dun & Bradstreet or similar (smaller businesses), Moody’s, S&P, Fitch Ratings
(large firms)

• Company websites and brochures
• Group structure, ownership, and management information, including information

on the board of directors

5.1.3 Credit Decision Making

Often, routine credit decisions are made by the loan officer in conjunction with the
credit analyst or by a committee. Loan officers are generally compensated by the num-
ber of loans generated.This creates a potential conflict of interest and, therefore, poses
a risk when the loan officer makes the loan decision. It is in the interest of a loan
officer to underwrite as many loans as possible, potentially ignoring signs that would
counter the decision to extend the loan.To guard against this problem, banks implement
processes that require all loans to be reviewed by an independent senior manager or
credit analyst. Decisions on larger and specialized loans are generally made by senior
bank officers or a committee of senior bankers or, in some cases, by the bank’s board
(the bank’s board normally delegates various levels of lending/risk powers to the credit
committee and senior bank credit officers).
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A core consideration in credit decision making is the pricing of credit—the fees and
interest rates the bank charges the borrower.This interest rate may be determined by a
loan pricing model that sets the minimum rate the loan should carry and incorporates
various pricing factors. Generally, the greater the risk the bank takes when lending to
the particular borrower, the higher price—interest rate—it charges. The accuracy of
the loan pricing model is essential. In many cases, banks have an extremely narrow
margin between the return they earn on loans and the costs of funding, analyzing, and
monitoring loans. If the loan is underpriced, then the bank is unlikely to receive suffi-
cient compensation for the risk it assumed. Overpricing the loan has the potential to
drive the potential borrower to another lender for the needed funds.

Loan pricing models can be quite complex. Even the simplest of these models take
the following factors into consideration:
• the risk rating of the borrower
• the bank’s underlying funding cost
• the loan’s administrative and processing expenses

The higher the risk of default, the higher the rate the loan should carry. As a
result, more-risky borrowers pay higher rates than less-risky borrowers. In many cases,
the bank prices the risk in the loan so that as the fortunes of the borrower improve, the
price of the loan declines. Some are also structured to penalize borrowers through higher
interest rates if their credit quality declines. This type of pricing structure offers the
borrower a strong financial incentive and, when correctly used, reduces the risk to the
lender. The bank’s underlying funding costs reflect the price the bank pays to secure
deposits and loans and other bank debt. Maturity and profit margin have considerable
influence on the pricing of the loan.
• Maturity is the date when the principal of the loan must be paid in full. Generally,

the longer the maturity of the loan, the higher interest rate the loan carries.
• Banks profit on the interest rate differential between their assets (loans made by the

bank and securities held by the bank) and their liabilities (deposits in the bank and
the bank’s own debt) (see Section 2.2.4). Both lending and borrowing interest rates
are usually set by the market and can be readily captured by an index. In many
cases, banks set the price they charge on loans as a markup to an index.The prime
lending rate—the rate banks charge their best customers—is an example of a
common benchmark used as a base rate for a loan with a margin added to enhance
risk-adjusted profitability.

Each bank has developed credit decision policies that delineate what types of
loans—size, exposure, and business—that need to be signed off or ratified by senior
management and/or the bank board committee. Generally, the larger and more risky a
loan is, the more likely that the loan passes through several levels of the bank’s decision-
making hierarchy.
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5.1.4 Credit Disbursement

Once the credit request has been approved, the loan agreement is prepared for signa-
ture. The loan agreement is a legal contract between the bank and the borrower and
includes a description of undertakings and understandings, such as the principal, the
stated interest rate and its calculation, the schedule of payments and repayments, the use
of collateral, covenants, etc. Once the contract is signed, funds are made available to the
borrower.

5.1.5 Credit Monitoring

After the credit is underwritten and the funds have been made available to the bor-
rower, the bank continues to monitor the financial performance of the borrower. The
contract usually has hard and soft covenants or provisions (Section 4.4.6). An example
of a hard covenant is a requirement that the borrower maintains certain key financial
ratios throughout the life of the loan. An example of a soft covenant is the requirement
that the borrower delivers its financial statements to the lender in a timely manner.

There is a considerable variation with the credit process of banks. Smaller banks
may have centralized credit approval, analysis, and administration functions, while
others, particularly larger banks, may delegate the authority to a senior banker on a
regional level or require that loans in excess of a certain amount be reviewed and
approved by a credit committee. Whatever the preferred option or strategy, the key
objective is to respond effectively to credit requests swiftly, manage the customer
relationship professionally, give good quality service, manage the risks, and engage in
an ongoing monitoring of the loan or credit facility.

5.2 THE CREDIT ANALYSIS PROCESS
As previously noted, despite the emphasis on quantitative modeling and vigilance, credit
analysis is not an exact science as there is no single formula, ratio, or tool that will
determine if a company is an acceptable credit risk or not.Therefore, it is important to
follow some basic principles and practices of good lending.

5.2.1 The Five Cs of Credit

The Five Cs of Credit provide a basic framework for good lending, which is particu-
larly relevant to small business lending and to the SME sector. Bank financing is the
primary option for small or recently established firms, because these firms do not have
access to the financial markets—to issue stocks or bonds—in the same way large,
established companies with an established financial history do. Figure 5.2 depicts a
schematic of the Five Cs.
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Figure 5.2 The Five Cs of Credit

The Five Cs of Credit:No. 1—Character
In analyzing character, the bank seeks to answer the following question: What is the
reputation of the company’s management in the industry and in the greater business
community?

Bankers will always look to lend money to those with immaculate credentials and
references. Credit analysts should determine the quality of management’s relationship
with its employees as well as with its customers and how these relationships are
managed through the company’s obligations. These characteristics afford insight into
management’s character.

EXAMPLE

The three owners of Good Impressions Inc., a well-established business, have approached Gam-
maBank for credit. To assess the character of the company’s management, the bank analyst would
necessarily rely on his or her impressions from interviews of the company’s management at the
company’s premises. The high quality of the products, the generally appealing appearance of the
premises, and the good relationship management has with its employees all suggested positive
character traits. However, it was subsequently discovered that the company repeatedly overdrew its
bank accounts and regularly paid invoices late. The latter two issues should raise the bank analyst’s
concerns, and the analyst will include this information in the risk analysis. The result of the analy-
sis concluded that doing business with the company would be riskier than originally thought.
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Associated with character is management’s ability to administer the company’s
future. Indicators of management capabilities include the level of engagement in
day-to-day operations, flexibility in embracing current technologies, understanding
prevailing industry trends, and, most importantly, its ability to contain costs and seek
efficiencies.

The Five Cs of Credit:No. 2—Capital
When analyzing capital, the bank seeks to answer the following questions: How is the
company currently financed?What is its level of leverage, that is, the amount of money,
or equity, that owners have invested in the business relative to the company’s assets?
For a discussion on the relationship between assets and equity, or leverage, see
Chapter 2.

The relationship between equity and debt is critical, and the higher the level of
equity relative to debt, the healthier the company will appear from a credit risk
perspective. The lower the leverage or the higher the capitalization of the company is
reveals the financial commitment of the company’s owners and indicates how much
they have put themselves at risk. Particularly in small- and medium-sized businesses
where the owner’s wealth is very closely linked to the fortunes of the business, it is not
only the company's financial statements that receive scrutiny, but also the owner’s
personal financial standing, assets, and credit quality.

EXAMPLE

In further analyzing Good Impressions Inc., the analyst at GammaBank notes that the three
owners of the company have invested USD 250,000 each of their own money into the business—
a positive factor. However, the analyst also finds out that collectively the three owners have
personally borrowed approximately USD 14 million using their ownership interest in the company
as collateral for the loans and are now seeking an additional USD 2 million loan from the bank to
support the company’s ongoing operations. After taking into account the owners’ cumulative
capital invested (USD 750,000) and their current borrowings (USD 14 million) using their interest
in the company as collateral, the analyst can easily come to the conclusion that the risks of loan-
ing the USD 2 million to the company are too great to move forward with the loan application.

Should a borrower default, a lender loses more than just the funded obligation or
capital (principal plus interest). For instance, reputational risk is important because
banks have a responsibility to shareholders and are entrusted by depositors to conduct
business in a responsible and profitable manner. Significant defaults also use up a
disproportionate amount of managerial time, siphoning off scarce resources that the
bank’s management would prefer to use in business development to manage complex
negotiations with the borrowers and other lenders. Defaults could also negatively affect
potential borrowers who would be less likely to use a bank with a reputation for fore-
closing and forcing customers out of business during tough economic times.
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The Five Cs of Credit:No. 3—Conditions
When analyzing conditions, the bank seeks to answer the following questions: What
is the economic situation in the country or countries in which a company operates, and
what are the economic conditions of the industry in which it operates?

The credit analyst must determine what outside risks might cause the company’s
financial condition to deteriorate.

EXAMPLE

In further reviewing Good Impressions Inc., the analyst at GammaBank discovered that the largest
single market for its products is Malaysia, where more than 80% of its sales are made, bringing
in nearly 90% of its profits. A business that generates income and cash flow in a currency differ-
ent from the lender introduces considerable risk. One risk is the potential decline in the value of
the Malaysian currency relative to the USD. If Good Impressions Inc. does not reduce (hedge) this
risk, the cost of the loan to the company could ultimately be much more than anticipated, perhaps
making it so costly that the company would default on either its interest payments or
repayment of the loan principal. The analyst making the lending decision must examine the
economic conditions under which the company operates (in this case Malaysia and the U.S.) to
determine the potential not only for the direct counterparty credit risk it would assume with the
company, but also for the risks associated with the company’s dealing in a foreign currency and
in that particular country.

The Five Cs of Credit:No. 4—Capacity
When analyzing capacity, the bank seeks to answer the following questions:Howmuch
cash does the company generate, and are the cash flows sustainable, repeatable, and
predicable? The credit analyst must evaluate the company’s ability to generate suffi-
cient cash flows as well as management’s ability to run its operations efficiently and
effectively. The credit analyst works from cash flow projections to determine the debt
or exposure a company can incur.

EXAMPLE

A bank analyst at GammaBank evaluating Good Impressions Inc. will investigate the sources and
uses of the company’s income to determine if the company will generate enough funds to repay
the loan as well as cover the company’s ongoing expenses. The analyst will usually build a quan-
titative model to attempt to predict the income-generating capacity of Good Impressions. In
particular, it is important for the analyst to identify the factors that can easily and rapidly deterio-
rate, those that would have a negative impact on the future of the business’s cash flow, and the
business itself. Although income-generating capacity is not the only consideration, it is one of the
most important issues to understand thoroughly. Good capacity to generate cash is one of the first
and probably the most important factor to analyze.
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Financing needs differ from company to company and can be affected by timing,
economic conditions, and business circumstances. For some companies, cash flow will
follow a stable path, although subject to some predictable seasonal deviations. In those
instances, it will be easier to negotiate with a banking institution for a permanent
financing facility, as the bank will be better able to judge the company’s creditworthi-
ness based on historical information. However, other businesses may experience mate-
rial cash flow volatility, especially where sales and costs are unevenly matched. In this
case, cash flow projections are more difficult, but not necessarily impossible, to project.
Business models with random cash flow volatility do not lend themselves very well to
establishing a permanent financing facility with a bank because of the risk associated
with their cash flows. In these cases, various combinations of temporary financing are
usually suggested to the borrower. It is very important to understand a company’s cash
flow volatility since it may impact the amount or type of financing facility offered by a
bank.However, a key factor in the loan decision remains the adequacy and predictability
of the cash flows.

Banks distinguish between seasonal, cyclical, and permanent financing. Seasonal
and cyclical financing is considered to be temporary financing.
• Seasonal financing is usually provided to pay for a substantial increase in inven-

tory and work in progress. For example, seasonal loans may be sought by a swim-
suit manufacturer limited to national summer sales or for the purchase of goods by
retailers and build-up of inventory by toy manufacturers prior to a peak selling
time (e.g., major holidays). Seasonal credit needs are usually quite predictable and
follow well-established patterns.

• Cyclical financing is similar to seasonal financing , except that the cycle is
generally a business cycle rather than a more predictable change in seasons and
repayment is more dependent on random changes in the long-term macroeco-
nomic environment in which the business operates. Since banks typically consider
cyclical needs to be more difficult to predict, they consider cyclical lending to be
riskier than seasonal lending. Another example of cyclical loans are those
dedicated loans that support the development and production of a new product
with the financing provided incrementally throughout the product cycle.

• Permanent financing is usually long-term financing of 15 or more years and is
provided in the form of a mortgage (e.g., an individual borrowing to purchase a
home with a 30-year mortgage) or bond issuance for a company. Permanent
financing is often used for investment in buildings or other types of real estate
projects.

Figure 5.3 shows the relationship between asset growth and financing needs.There
is a strong relationship between sales and assets and the financing of the assets.As a com-
pany grows, its sales, revenues, and assets increase As sales increase, assets increase and
companies must finance the increase in assets.However, as sales decline, both assets, and
the need to finance them, decline. Part of the increase in assets reflects a permanent in-
crease and includes the new factories, facilities, machinery, and production infrastructure
a company has created. It also reflects the increasing level of inventory the company has



and corporate receivables that the company collected. A company seeks to finance most
of its permanent increase in assets through medium- and long-term financing. Long-
term financing needs of these assets can also be met through equity financing.

Growing companies also have temporary changes in assets. Variations in sales and
assets are characteristically cyclical or seasonal. Cyclical asset changes reflect the
fluctuating fortunes of companies throughout the business cycle. As the economy goes
through cycles—expansion, contraction, recession—sales, revenues, and assets are
affected. During contraction and recession, sales drop and the need for assets declines.
Declining assets reduce the financing needs.During expansion, sales and assets increase
and borrowing needs rise. Conversely, declining assets decrease financing needs. To
meet the changes in the demand for capital, many banks provide medium-term
financing that roughly corresponds to three- to five-year business cycles.

Figure 5.3 Asset growth and financing

Seasonal changes in assets, as shown in previous examples, have shorter-term
effects on sales, revenues, and assets. These financing needs are met with short-term
loans that have maturity around one year.

Assessing the quality of the borrower’s assets is also part of capacity analysis and
is particularly useful when the company has significant trade receivables that can be
used for asset-based lending or converted into cash after collecting on the receivables.

Trade receivables result from credit sales, where the company extends credit to its
customers to purchase its products or services in anticipation of payment. In many
small- and medium-sized businesses, a listing of all debtors and the aging of all
invoices due from each provides important information of not only what is due and
owed to the company but also the company’s ability to collect on its debts, implement
its policies, and assess whether a buyer is truly creditworthy. In economic downturns,
assets could be increasing as customers either use more trade financing or slow their pay-
ments. Therefore, asset growth (mentioned earlier as a good thing) needs to be
critically analyzed and “good” asset growth differentiated from “bad” asset growth.
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Credit analysts also evaluate a company’s inventory. Inventory has to be of salable
quality reflective of the company’s intention to continue business, and, should there be a
bankruptcy, the company’s assets should be of satisfactory quality to pay debts when sold.

The analyst must also assess the borrower’s liquidity.A business that has enough cash is
more likely to pay what it owes when payment is due. Illiquid businesses,which can include
businesses that are profitable but lack sufficient cash flows, present potential credit risks.

The Five Cs of Credit:No. 5—Collateral
When analyzing collateral, the bank seeks to answer the following question: In the
event the borrower cannot honor its obligations, what assets does it have that the bank
can lay claim to satisfy the debt? Section 4.4.5 discusses the role of collateral.

The analyst should confirm that the company’s primary source of loan repayment,
cash flow or assets, is, and will be, sufficient to meet all its obligations as they fall due.
But, a lender has a responsibility to its shareholders and depositors to ensure a second-
ary or complementary source of repayment.The secondary source of repayment is other
assets owned by the borrower (most commonly referred to as collateral). In the event
of a default, the bank should be able to assume control over these assets and organize
an orderly sale to satisfy the loan’s terms. In loans to lower-rated companies, where the
risk of default is greater, the company will typically pledge all of its assets as collateral.

EXAMPLE

In the loan evaluation process, the bank and Good Impressions Inc. discuss what collateral
appropriately covers the terms of the loan. The bank and Good Impressions decide that in
exchange for the credit to finance the purchase of machinery, that some of the company’s
machinery is pledged as collateral. At the time the loan was approved, the bank’s loan officer was
confident that, should Good Impressions default on the loan, the bank could recover the loan by
selling the collateral to other companies. Several months after the loan was granted, the business
started to worsen. Within a year, Good Impression fell on hard times and was unable to repay its
loan, and the bank repossessed the collateral. However, the analyst failed to take into account the
fact that Good Impression had several local and international competitors. So, when the bank tried
to sell the repossessed machinery, there were no buyers. Eventually, the bank had no choice but
to write the loan off, taking a loss on the transaction. The lesson: Always investigate the future
value of the assets offered as collateral should they have to be sold in a hurry or in an unfavorable
market. In such circumstances, the assets usually will not have much value, if any.

5.2.2 The Credit Analysis Path

The key to a successful credit analysis is to assess accurately the creditworthiness of
each prospect.To accomplish this, credit analysts review the key business, financial, and
structural risks. These three areas form part of a focused analytical tool referred to as
the credit analysis path. The analysis steps are depicted in Figure 5.4.
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Figure 5.4 Credit analysis steps and risk
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In the credit analysis path, the focus is to analyze the various risks that may impact
the borrower. The overall analysis encompasses business (or macro) risks, financial (or
micro) risks, and structural risks. These risk areas overlap as the factors that impact
these various areas are closely related and mutually interdependent.

The three areas of analysis are separated into several general layers, or components,
and are shown in Figure 5.5.
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The credit analysis path shows that the company’s decision-making process will
directly impact the risks the organization takes, and that management’s decisions are
influenced by the industry’s macro- and microeconomic trends. The relationship
between business risks and structural risks is illustrated in Figure 5.6.

Figure 5.6 Business and structural risks
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EXAMPLE

GammaBank evaluated a complex combination of various credits that Libra Corporation has
submitted. After analyzing the loan proposal, the loan officer reported that Libra Corporation, a
manufacturer of complex and very expensive machinery used in manufacturing, was a global busi-
ness. It had extensive sales operations in several developing countries. Approximately 80% of its
sales were generated from developing countries. Many developing countries where Libra had a
significant share of its market were suffering from high interest rates and consequential adverse
exchange rate changes, and these adverse economic conditions would be expected to continue in
the coming years. Libra’s production was concentrated in a few developed countries that had low
interest rates and strong economic fundamentals.

In the analysis, the loan officer at GammaBank argued that Libra’s management was solely
focused on containing the negative effects of short-term market contractions in the developing
markets that were caused by high interest rates. Libra’s strategy was to provide cheap credit to its
customers in developing countries with the expectation that the cheap financing would make their
products comparatively more attractive than the products of Libra’s competitors. In fact, part of the
comprehensive loan package would be used to funnel cheap credit from low-interest-rate countries
with strong and stable exchange rates to several high-interest-rate countries with weak and
unstable exchange rates. Unlike the bank, Libra was less concerned with the weakening exchange
rates and maintained that the additional earnings generated from sales from developing countries
would be sufficiently profitable to repay these loans, even if exchange rates would deteriorate
further.

Yet, Libra’s top management had not taken a comprehensive action to contain the impact that
deteriorating global economic conditions may have on all its businesses. Libra, in particular, had
not addressed the increasing costs that it incurred due to exchange rate changes, particularly the
fact that most of Libra’s production was concentrated in developed countries with strong and
stable exchange rates, while its sales were concentrated in several developing countries that were
suffering from unstable and weakening exchange rates, as well as continuing adverse economic
developments, which was slowly eroding sales in these countries. Since management did not
contain production costs in the developed countries, due to the weakening exchange rates, the
company’s costs of production continued to increase to the point that its products’ costs were
now negatively impacting its ability to retain customers and acquire new ones, both in developed
and in developing countries. The component costs of the goods it produced were overly sensitive
to negative exchange rate changes (it had overlooked the macroeconomic impact of both the
interest rate and exchange rate changes together). As a result, Libra’s management was unable to
control its deteriorating long-term prospects and increased its risk of losses and the potential of
failing. The loan officer recognized a core weakness in Libra’s strategy: There was no focus on
mitigating the long-term negatives along with reviewing the short-term impact of the increase in
interest rates. As a consequence and on the advice of the loan officer, GammaBank did not extend
credit to Libra Corporation.
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Figure 5.7 Examples of macro factors

An analyst’s evaluation of the business includes how the client’smanagement teamdeals
with competition. There are a number of ways to analyze competitive forces. It is vitally
important to identify and understand how competitive forces can influence the company’s
risk drivers, which, in turn, will impact its liquidity and solvency.These competitive forces
can include government regulation, changes in technology and technological advances, and
the environment, all areas where matters can and do change dramatically and quite swiftly.
Such changes can prove very costly and can either open up or close down markets.

EXAMPLE

Significant costs can be incurred by companies as a result of unexpected actions taken by others.
In 1995, the Shell Oil Company wanted to dispose of its Brent Spar Oil Rig by sinking it into the
North Atlantic Ocean. The environmental lobby group Greenpeace opposed the plan and organized
a vigorous public protest. The result was a widespread boycott of Shell products. The protest
forced Shell to undertake a much more expensive yet more environmentally friendly option. In the
end, management was able to handle the matter in a more favorable manner with minimal envi-
ronmental impact. However, this is not always an option for many companies that might not be able
to afford expensive alternatives due to their size, other exposures, or business requirements.
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5.2.4 Financial, or Micro, Risks

The financial risk assessment reviews the company’s management and especially
how it handles the company’s operating and financial environment. Credit analysts
primarily focus on management strategies and their ability to manage the business in
conjunction with an in-depth analysis of the company’s historical, current, and pro
forma financial statements. The overall assessment and results are then compared to
the company’s peers. Figure 5.8 shows several financial, or micro, risks that analysis
would typically consider.This information reflects comparative factors in a distinct part
of the economy affecting only a handful of businesses and could include production,
capacity, and sales growth over several years. The following graphs show some micro
factors from the airline industry:
• Revenue growth (measured by annual sales growth between 2006–2008 and

2003–2007)
• Revenue per flown passenger mile in 2006 and 2007 (revenue in USD divided by

passenger miles flown)
• Airline capacity utilization (average number of hours per day the aircraft are

being used)
• Average margin of operations (earnings margin 2002–2006 and 2005–2007)

Figure 5.8 Micro factors
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It is during analysis of financial, or micro, risks that the credit analysis focuses on
the company’s credit facilities and how those would relate to the company’s future
growth prospects and whether they will require a substantial investment in order to
sustain future growth. All these factors allow for the relative comparison of the differ-
ent companies active in the business. In financial risk analysis, the company’s operat-
ing conditions are important, and the lender must also assess third-party credit and
trade references to determine if the company has solid relationships—including
payment relationships. This process involves looking at the business partners of the
potential borrower to obtain a holistic assessment about how its business relationships
are being managed.

Banks, particularly in the United States, use credit-scoringmodels to help in the
overall credit assessment process. These models are tools that help predict the proba-
bility a loan might default.The probability of default is communicated as a credit score.
The credit score relates the strength of each borrower relative to all borrowers. The
higher the prospective borrower’s credit score, the less the chance he/she may default.
Credit scores use over 100 different factors in their calculation. Factors included are
information about past financial performance payment history; debt capacity; several
qualitative factors such as peer analysis; industry review and comparisons; and
management, economic, and environment analysis.

Credit-scoring models follow a consistent approach developed from years of
experience. Thus, models reduce the cost of credit evaluation and increase the speed
and accuracy in the credit decision-making process. They also improve on consistency
and accuracy because the results are more “standardized” and can be compared against
the results of other prospective borrowers.This allows managers to assess the true qual-
ity of their credit loan portfolios better.

More advanced assessment models are used to predict the probability of default
for large corporate borrowers. They are similar to credit-scoring models and incorpo-
rate financial statement information, but also include quantitative analytics such as data
on the price and volatility of the company’s publicly traded shares and bonds.

5.2.5 Structural Risk

The analysis of structural risk focuses on loan pricing and mitigation. Covenants and
collateral play considerable roles in structural risk assessment. In this assessment, the
credit analyst must understand the legal structure of the borrower, the various
subsidiaries, intra-company transactions, and ownership and partnership linkages.
All are analyzed to better gauge the true financial and potential economic exposure
embedded in the proposed credit structure (covenants and pricing are intended to
mitigate potential lapses).
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5.2.6 Information Sources

There are many different sources of information used in the credit assessment process.
A key source is the company’s annual report and its audited financial statements. The
company’s financial statements are usually audited or independently evaluated by out-
side accounting experts who review the company’s financial information to certify it is
within a certain country’s Generally Accepted Accounting Principles (GAAP) or within
International Financial Reporting Standards (IFRS). Accounting principles/standards
are part of a company’s corporate governance procedures and ensure that all financial
information is presented in a uniform way, thus allowing for greater ease of review by
the credit analyst.

It is important to note that producing and subsequently providing this information
to the credit analyst does not prevent companies from engaging in questionable or
fraudulent activities. However, it does serve as a check on the company’s management,
and an analysis of the audited financial statements provides a reasonable, though not
complete, level of comfort to potential investors and bankers alike.

EXAMPLE

Some management teams have allowed questionable financial maneuvers to undermine the
financial condition of their overall business that were, unfortunately, not identified by independent
auditors. Enron was the top natural gas trader in the U.S. and a leading marketer in wholesale elec-
tricity in the late 1990s and early 2000s. In December 2001, Enron filed for bankruptcy, after it
was forced to restate its third-quarter earnings of that year to reflect a loss of USD 638 million when
it became known that many of the company’s financial dealings were entered into in order to mask
losses and to make the company’s financial position appear sound when in fact it was not. The
restatement required Enron to recognize losses associated with off-balance-sheet partnerships—
financial relationships that were developed with the objective of keeping certain transactions from
appearing in the company’s financial reports. Off-balance-sheet activities are an acceptable
accounting practice as long as they are appropriately structured, transparent, and appropriately
disclosed in the financial statements. In the case of Enron, however, these off-balance-sheet
activities were a result of systematically deceptive and fraudulent transactions, where the purpose
was to reduce transparency and disclosure.

A basic way to deal with the above issues is to engage in what is commonly
referred to as a SWOT analysis. SWOT stands for strengths, weaknesses, opportunities,
and threats, and is illustrated in Figure 5.9.This is a powerful strategic planning frame-
work to obtain an objective assessment of a company’s internal strengths and weak-
nesses and the opportunities and threats presented by the external business environment
in which the company operates.This information, coupled with an in-depth analysis of
the company’s financial condition, allows for a more objective and accurate determina-
tion of the potential borrower’s creditworthiness.



Figure 5.9 SWOT analysis

5.3 PORTFOLIO MANAGEMENT
An investment portfolio held by a bank or an individual contains various investments
that typically include stocks (equity), bonds, loans, financial derivatives (options,
futures, etc.), investible commodities such as gold or platinum, real estate, or similar
assets of value. The investor is the entity that holds the portfolio and may be a com-
pany, a bank, or an individual. Portfolio management involves determining the
contents and the structure of the portfolio, monitoring its performance, making any
changes, and deciding which assets to acquire and which assets to divest. Portfolio man-
agers weigh both the expected risk and return characteristics of individual assets, the
performance of the entire portfolio, and the investor’s financial objectives in order to
find an optimal combination of investments that provides the highest level of return for
any given level of risk.

Banks use several approaches to measure portfolio performance and reduce credit
losses.The approaches utilize quantitative assessment tools to predict the likelihood of
a default and estimate the impact of the default.The following terminology is often used
when discussing portfolio management concepts:
• Probability of default (PD).The likelihood that the borrower will default.
• Exposure at default (EAD). The total exposure the lender could have at the time

of default.
• Recovery rate (RR). The assumption of the fraction of the asset value that will

likely be recovered after a default.
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• Loss given default (LGD). The actual loss the lender suffers in the wake of a
default and is a function of the RR and the EAD.

• Expected loss (EL).The loss given default multiplied by the probability of default.

EXAMPLE

In 2005, Libra Corporation arranged a facility to borrow EUR 10 million from International Bank for
a five-year period at an annual interest rate of 7%. After two years, Libra has repaid EUR 4 million,
but still owed the bank EUR 6 million plus EUR 300,000 in interest. International Bank made the
following assessment about Libra Corporation in January 2007:
• If Libra Corporation defaulted in 2007, International Bank’s exposure at default (EAD) would

be EUR 6.3 million: EUR 6 million in principal and EUR 300,000 in interest.
• International Bank is assuming a recovery rate (RR) in the event of a default in 2007 of 90%

or EUR 5.67 million (90% of EUR 6.3 million).
• The actual loss International Bank would suffer (LGD) would be the difference between EUR

6.3 (EAD) and EUR 5.67 (LGD) or EUR 630,000. This equals (1-RR)*EAD.
• The probability that Libra Corporation would default during 2008 was 1% (probability of

default—PD).
• Therefore, the expected loss (EL) is EUR 630,000 * 1% = EUR 6,300.

5.3.1 Concentration Risk

As just discussed, banks manage the risks in their loan portfolios by using a variety of
risk mitigation methods. One particularly effective method is to ensure that the bank’s
risks are diversified by geography, industry type, demographics, or other indicators.
A diversified loan portfolio reduces the impact of a severe market disruption. An
inherent risk in lending is that a bank can become skilled in lending to, for example, one
geographical area or to one industry (e.g., tool manufacturers) and will then tend to
focus the majority of its underwriting efforts on that area or sector. This can lead to a
highly concentrated, or not suitably diversified, credit portfolio. A concentrated
portfolio decreases the bank’s ability to withstand losses and exposes the bank to
concentration risk. Concentration risk may be offset to some extent because the bank’s
expertise in one sector may steer it away from the weakest credits.

By actively managing its loan portfolio, a bank reduces its concentration risk. To
decrease concentration, a bank might sell some of its loans to third parties, thereby
removing those risks from its banking book. Or it might diversify its portfolio by buy-
ing nonsimilar loans from other banks. All such shifts in the banking book can also
help to reduce the effects of systematic default.
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EXAMPLE

Woodbury Bank, a small rural bank, has made approximately 60% of its loans to area businesses
that are all active in or closely related to coal mining. Most of the mining-related companies are well
established with very good credit histories. Since Woodbury Bank is closely related to the fortunes
of the coal mining industry, bank management decided to reduce its concentration risk and
implemented the following plan:
• First, it sold some of its highest-quality loans to banks in a different part of the country. Many

of those banks do not have exposure to the mining industry and, interested in their own
diversification, wanted to increase their credit exposure to that industry segment.

• Second, it purchased technology-related loans from other banks to increase its exposure to
businesses unrelated to mining.

• Third, it started to offer different types of loans. Previously, the bank has not offered any
residential mortgage loans at all. By offering residential mortgages, through its correspondent
banks, to finance purchases outside the bank’s home business area, it expanded its loan
portfolio to retail customers and reduced its exposure to its home market.

• Fourth, it started to offer loans to businesses in industries it previously avoided due to weaker
credit quality. The new loans, while carrying more risk exposure, effectively helped diversify
the risks in its portfolio and increased the portfolio’s return—it would earn a higher return on
those loans because of their riskier nature.

5.3.2 Securitizations

One technique banks employ to reduce the effects of credit losses is to aggregate, pool,
or package assets, usually lower-quality assets, and sell them into the capital markets.
This is known as securitizing assets. By pooling the assets and their cash flows, then
offering a pool with more diversified assets, the bank has a package that becomes more
desirable to investors than if the assets were offered individually. These types of assets
are referred to as asset-backed securities (ABS). Many types of assets can be securi-
tized (e.g., credit cards and leases), as long as they are associated with a cash flow.

Investors purchase securitized assets in order to achieve portfolio diversification.
Securitized assets generally provide a fairly predictable schedule of repayments and offer
a specified return. A bank would securitize its assets to reduce potentially high levels of
risk exposure, including concentration risk, since securitizing the assets, then selling
them to third parities, removes them from its books and reduces its capital requirements.
Because the securities are sold, banks receive the proceeds from their sale and can then
generate new loans or conduct other business with the funds. Typically, the bank will
transfer or sell the securitized assets to an issuer whomay be affiliated with the bank.The
issuer then bundles the assets (mortgages, credit card receivables, etc.) and sells securi-
ties backed by them.The anticipated payments on the pool of loans are used to pay off
the securities. If the transfer or sale of securities is without recourse (that is, the selling
bank is not liable to pay compensation to the buyer in case the loan defaults), this process
then decreases the bank’s default risk. Figure 5.10 illustrates a securitization process.



Figure 5.10 Securitization process

5.4 CREDIT RISK AND BASEL II ACCORD
A key purpose of the Basel I Accord is to determine the regulatory capital for credit risk
using a simple credit rating approach (see Chapter 1). Basel II expands on Basel I and,
under Pillar 1, requires banks to calculate bank regulatory capital requirements for
market and operational risk as well as for credit risk.

To calculate regulatory capital for credit risk, Basel II recommends that banks
select one of three approaches that determines their credit risk capital requirements or
regulatory capital for credit risk.The three approaches differ not only in their method-
ology but also in the level of sophistication required of the bank’s credit risk processes
that support the calculations.
Basel II outlines the following approaches to calculate credit risk capital:

THE CREDIT PROCESS AND CREDIT RISK MANAGEMENT 139

Borrower

Borrower

Borrower

Borrower

Borrower

Loan / Cash Loans

Cash

Payment

Securities Sold

Cash

Bank Issuer Investors

1. The bank makes loans
to the borrowers and
the borrowers make
payments to the bank.

2. The bank sells the
loans to an issuer
and receives cash in
return. This cash
finances loans the
bank underwrites.

3. The issuer sells bonds
to investors and receives
cash in return. This
cash finances loans
that the issuer has
bought from the bank.

5. When the bank receives
payments from the bor-
rowers, the payments
—except for a servic-
ing fee—are passed on
to the issuer.

4. The cash provided
from selling the loans
to the issuer of the
securitized loans can
be used to fund new
loans that the bank
makes.

6. When the issuer re-
ceives payments from
the bank, the payments
are passed on to the
investor.

�Payment

Payment
� �

�

� � �

�



140 FOUNDATIONS OF BANKING RISK

• Standardized Approach—incorporates an external ratings-based approach
• Foundation Internal Ratings-Based Approach
• Advanced Internal Ratings-Based Approach

5.4.1 The Standardized Approach

The Standardized Approach evolved from the Basel I credit risk guidelines. In con-
trast to simple, fixed-risk weightings (a percentage that reflects the risk of a certain
asset) assigned to asset types by Basel I, Basel II recognizes that risk weightings for
certain asset types, specifically loans to sovereigns (countries), corporations, and banks,
need to be more flexible and recommends risk ratings be determined by the external
credit ratings assigned to the borrower.

Basel II allows available public credit ratings from credit-rating agencies to be
incorporated into the Standardized Approach. Basel II allows risk weights to reflect
public credit ratings issued by rating agencies that meet certain standards. In many
countries, the usefulness of public credit ratings is limited, as these countries have a
relatively small number of public credit ratings available. This effectively limits the
application of using public credit ratings to government and large corporate credits
(mainly bonds and other publicly traded debt), some banks, and certain government
agencies that are large borrowers.

Credit-rating agencies issue credit ratings (see Section 4.2.2). The three best-
known ratings agencies are Standard and Poor’s,Moody’s Investors Service, and Fitch.
Figure 5.11 shows the different grades (ratings) used by Moody’s, Fitch, and Standard
& Poor’s. The plus and minus signs following each grade are modifiers indicating
relative differences between various issues within the same rating category. A positive
or plus sign indicates that the issue is relatively better than the average issue in that
rating category. A negative or minus sign indicates that the issue is relatively worse than
the average issue in that rating category.These ratings may change as the issuer’s credit
quality changes. Ratings can also be qualified by rating “watches” and “outlooks” that
could provide some forward-looking guidance for a credit analyst.

5.4.2 Internal Ratings-Based Approaches

Basel II Accord’s other two approaches to calculate minimum credit capital permit
banks to use internally generated credit ratings, provided the ratings are developed on
sound financial logic and assigned appropriately. Internal Ratings-Based (IRB)
approaches share several features but are implemented differently. They are referred
to as:
• Foundation IRB Approach
• Advanced IRB Approach
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5.4.3 Common Features to IRB Approaches

Both IRB approaches differ from the Standardized Approach by relying on the bank’s
own information to determine the regulatory minimum capital requirement.The bank’s
internal processes to assess the creditworthiness of borrowers generate the information
to create credit models. Credit models build on common risk factors such as PD, LGD,
EAD (see full definitions in Section 5.3), as well as the effective maturity (M).

The difference between the Foundation IRB Approach and the Advanced IRB
Approach lies in how the bank’s internal models forecast the different risk factors:
• Under the Foundation IRB Approach, a bank is required to estimate only the

borrower’s probability of default. To verify the PD, the bank must use at least five
years of relevant loan performance data from various borrowers. The other risk
factors of the credit model (listed above) are provided and determined by the bank’s
supervisor.

• Under the Advanced IRB Approach, a bank estimates all components of the
model. At least seven years of historical data must be used for verification
purposes. For all but large corporate exposures, a standard two and a half years may
be assumed for maturity, subject to supervisor agreement.

With the Advanced IRB Approach, the bank must estimate all credit risk model
components, including data collection, data management, and modeling techniques.
The process demands a more sophisticated, and more costly, commitment by the bank.

5.4.4 Minimum Requirements for IRB Approaches

The core requirement is that the bank’s complex credit risk measurement,management,
and monitoring system should be a ratings-based system. A ratings-based system
should accurately capture the inherent riskiness of each loan in the bank’s loan portfo-
lio and differentiate between individual loan exposures by correctly assessing the
inherent riskiness of each loan relative to all the other loans.

All ratings systems build on complex mathematical and statistical models that
predict the PD, LGD, and EAD of each loan. Due to the complexity of these models,
the sophisticated mathematical methodologies, and the detailed inputs and processes,
the model must be well documented so that the regulators can easily validate the model
by replicating the model’s results.

For a ratings-based system to differentiate risk meaningfully, provide reasonably
accurate and consistent estimates of risk, and support lending decisions, the Basel
Accord requires banks to develop a ratings system with a minimum of eight probabil-
ity of default rating grades. These should range from very low probability of default
(such as the AAA or Aaa ratings or similar ratings by ratings agencies) to very high
probability of default (such as the C ratings or similar ratings by ratings agencies).
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The criteria for rating definitions should be both plausible and intuitive and result in a
meaningful differentiation of risk that is clear both to the employees of the bank and
to auditors, regulators, and supervisors. Eight grades are the minimum. Within these
eight grades, the system should be able to differentiate even further and become more
granular to capture the different shades of credit risk.

The Basel Accord also requires the ratings-based system to be dynamic. A dynamic
rating system should immediately reflect up-to-date and relevant borrower information
and reassess the credit rating of the loan based on the new information. The rating
system should also provide information that allows for continuous reassessment and
performance evaluation. Both the bank and the supervisors should be able to evaluate
how well the system performs by comparing realized PDs, LGDs, and EADs against
those predicted by the model and comparing how well the credit ratings predict defaults
and potential changes, such as credit migration over time (e.g., a highly rated credit
weakens and drops to a lower rung on the credit ladder from an AAA to an A rating,
or a weak credit strengthens and becomes more highly rated, such as a BBB becomes
an A rating). Evaluating the performance of the system should lead the bank’s risk
control unit to modify and improve the system continually. Ongoing monitoring by
management and internal auditors is also required.

Ultimately, the ratings should help the bank evaluate each credit exposure (loan),
assign each an appropriate rating, and allow for an evaluation of the performance of
each exposure relative to all the others the bank has underwritten or is underwriting.
They also help to manage more easily the credit risk of the banking book, provide an
avenue to quantify exposure, and accurately assess the bank’s regulatory minimum
capital for credit risk.Moreover, to determine the regulatory capital that the bank should
hold against its credit risks, the bank’s internally developed ratings-based system should
also be used for stress testing. The system must be able to capture not only the deteri-
oration of credit quality of one specific borrower or a group of similar borrowers, but
also the effects of economic and industry downturns, market risk events, and weak
liquidity conditions.

For a bank to adopt either of the IRB Approaches, it must first demonstrate to its
banking supervisory agency that it has been using a broad IRB-compliant system for
at least three years. A bank complying with the Foundation IRB Approach must have
been estimating the probability of default for at least three years, while banks using the
Advanced IRB Approach must also have been estimating their loss given default and
exposure at default for at least three years.
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Figure 5.11 Credit ratings and their interpretations

Description

Highest
credit quality
—lowest risk

Very high
credit quality
—low risk

High
credit quality

—low risk

Good
credit quality

—medium risk

Speculative
—high risk

Highly
speculative
—high risk

High default risk
—higher risk

Probable default
—very high risk

Likely default
—highest risk

In default

Investment
grade

Speculative
grade

Default

Fitch & S&P

AAA

AA

A

BBB

BB

B

CCC

CC

C

D

AA+
AA
AA-

A+
A
A-

BBB+
BBB
BBB-

BB+
BB
BB-

B+
B
B-

Moody’s

Aaa

Aa

A

Baa

Ba

B

Caa

Ca

C

Aa 1
Aa 2
Aa 3

A 1
A 2
A 3

Baa 1
Baa 2
Baa 3

Ba 1
Ba 2
Ba 3

B 1
B 2
B 3

Explanation

Exceptionally strong capacity for timely payment
of financial commitments, which is highly unlikely
to be adversely affected by foreseeable events.

Very strong capacity for timely payment of financial
commitments, which is not significantly vulnerable
to foreseeable events.

Strong capacity for timely payment of financial
commitments, which may be more vulnerable to
changes in circumstances/economic conditions.

Adequate capacity for timely payment of financial
commitments but adverse changes in circum-
stances/economic conditions are more likely to
impair this capacity.

Possibility of credit risk developing, particularly due
to adverse economic change over time. Business/
financial alternatives may be available to allow
financial commitments to be met.

Significant credit risk with a limited margin of
safety. Financial commitments are currently being
met, however, continued payments is contingent
upon a sustained, favorable business and economic
environment.

Default is a real possibility. Capacity for meeting
financial commitments is solely reliant upon
sustained, favorable business or economic
developments.

Default of some kind appears probable and the issue
is vulnerable to worsening in the issuer’s conditions.

Default imminent and highly vulnerable to any
worsening in the issuer’s conditions.

Defaulted issue. Payment of interest and repayment
of principal have not been made on the due date,
or it is highly uncertain that such payment will be
made, or the issuer enters in bankruptcy, reorganiza-
tion, or similar procedure.





his chapter introduces market risk, the risk of losses on positions held by the bank
in financial assets or instruments due to adverse movements in market prices. Banks

assume market risk because they trade for their own account, risking their own capital,
and hold positions in financial instruments. Failure to manage market risk can have
significant direct effects on the bank’s profitability and reputation. After exploring the
sources of market risk and the trading instruments banks use in their trading operations,
this chapter covers various market risk measurement and management considerations,
including the approaches outlined in the Market Risk Amendment to the Basel I
Accord and the Basel II Accord.

Chapter Outline

• 6.1 Introduction to Market Risk
• 6.2. Basics of Financial Instruments
• 6.3 Trading
• 6.4 Market Risk Measurement and Management
• 6.5 Market Risk Regulation—The 1996 Market Risk Amendment

Key Learning Points
• Market risk arises from the trading activities of banks and is a consequence of

movements in market prices.
• Market risk affects all financial instruments and can be general market risk, which

reflects the market movements of all comparable financial instruments, or
a specific risk, which reflects the risk that an individual financial instrument moves
in day-to-day trading.

CHAPTER 6
Market Risk
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• The basic financial instruments are currencies, equities, bonds, loans, commodities,
and derivatives. Banks can take either a long or a short position in financial
instruments.

• The four different types of market risks are equity risk (equities), interest rate risk
(bonds and loans), commodities risk (commodities), and exchange rate risk (cur-
rencies). To reduce market risk and the impact of market risk, banks can hedge
their risk exposures.

• Value-at-risk is a methodology that yields an estimate of potential losses over a
certain time period at a specific confidence interval. The estimate this process
creates quantifies some of the risk the bank takes.

• The Basel II Accord provides two alternative processes for market risk mea-
surement: the Standardized Approach and the Internal Models Approach.

Key Terms
• Bid-ask spread
• Bonds
• Call option
• Clearinghouse
• Commodities
• Commodity risk
• Coupon rate
• Cross rates
• Currency
• Currency regimes
• Derivatives
• Equity, (shares or stock)
• Equity risk
• Exchange
• Exchange rate
• Foreign exchange risk
• Forward
• Futures
• General market risk
• Hedging
• Interest rate risk
• Internal Models Approach
• LIBOR

• Loans
• Long position loans
• Margin
• Margin call
• Margin requirement
• Market or trading liquidity
• Market risk
• Nominal rate
• Options
• Over-the-counter market
• Position
• Put option
• Risk appetite
• Short position
• Specific risk
• Speculation
• Standardized Approach
• Swap
• Systematic risk
• Trading
• Value-at-risk, VaR
• Variation margin
• Yield curve



Market Risk

6.1 INTRODUCTION TO MARKET RISK
Market risk has two components: a general market risk that affects similar financial
assets or financial markets and a specific risk that only affects individual financial
assets.General market risk or systematic risk is the risk of an adverse movement in
market prices that is applied across a range of assets.1 Specific risk is the risk of an
adverse movement in the price of an individual asset due to factors that only apply to
that security or issuer and is not related to the general movement of the markets. The
relationship is show in Figure 6.1.

EXAMPLE

When the price of shares issued by Andromeda Corporation declines, the cause of the decline can
be due to either an event specific to Andromeda Corporation or an event that impacts the entire
market. If the share price declines due to a general worsening of the economic outlook, which
significantly depresses a wide range of different share prices in the stock markets, the cause of the
decline is attributed to general market risk. However, if the share price declines because of a
decline in the business of Andromeda Corporation, then the decline is a result of a specific risk that
only impacts the company and its shares.

6.2. BASICS OF FINANCIAL INSTRUMENTS
Basic financial assets are also called financial products or financial instruments. Banks
use financial instruments for trading purposes and to hedge their financial activities.
These financial instruments are considered “plain-vanilla” products because they are
relatively simple and do not have complex features.

For instance, common stocks and corporate bonds are both considered plain-vanilla
financial instruments.
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——————————
1. Systematic risk should not be confused with systemic risk (see Section 3.1.2), the risk that the financial system may

collapse due to a catastrophic event.
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Banks trade both plain-vanilla and complex products, with many complex products
being able to be broken down into a simpler product(s). New financial instruments usu-
ally remix already existing, plain-vanilla instruments into more complex structures,
requiring sophisticated pricing and legal structures

6.2.1 Currencies

Most countries (or groups of countries) have their own currency (i.e., money). They
control its supply through their central bank or a similar institution. For example, the
dollar is the currency of the United States, the renminbi is the currency of China, and
the euro is the currency of the countries of the European Monetary Union, or
Eurozone.

In foreign exchange transactions, one currency is exchanged for another currency.
Banking institutions engage in foreign exchange transactions for a wide variety of
reasons. For example, they may be conducting operations in more than their home
country, requiring that they have cash on hand in a foreign currency to fulfill their
obligations in that country.

Exchange rates reflect the relative value of one currency in relation to another
currency. For instance, the exchange rate of 1.50 GBP (British pound)/USD (United
States dollar) means that for each GBP you receive, you must pay USD 1.50. It also
means that for each USD you receive, you must pay GBP 0.67 (= 1.5/1.0).

EXAMPLE

On January 10, GammaBank purchases GBP 1,000,000 for USD—it sells USD to buy GBP. The
exchange rate between the GBP and the USD is 1.50; for each GBP, the bank has to pay USD 1.50.
To purchase GBP 1,000,000, GammaBank must sell USD 1,500,000.

It is common to refer to the different exchange rates of one currency against other
currencies in terms of cross rates. Figure 6.1 shows the major exchange rates from
September 2008.The table expresses the value of six major currencies against each other
and is interpreted as follows: For 1 unit of the column currency, you must pay the
amount shown in the appropriate row. So, on that date, one GBP was worth USD
1.8029, CAD 1.8759, EUR 1.2565, and so on. This implies that USD 1 was worth
GBP 0.5546 (= 1.0/1.8029); CAD 1 was worth GBP 0.5331 (= 1.0/1.8759); and EUR
1 was worth GBP 0.7959 (= 1.0/1.2565).
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Figure 6.1 Foreign exchange rates from September 2008

USD GBP CAD EUR JPY HKD

USD 1.8029 0.9611 1.4349 0.0094 0.1288
GBP 0.5546 0.5331 0.7959 0.0052 0.0714
CAD 1.0404 1.8759 1.4929 0.0098 0.134
EUR 0.6969 1.2565 0.6698 0.0066 0.0898
JPY 106.221 191.5101 102.0914 152.4165 13.6804
HKD 7.7644 13.9988 7.4626 11.1412 0.0731

Foreign exchange cross-rates, September 29, 2008

There are multiple factors that influence exchange rates. Key factors include infla-
tion rates, political changes and instability, and currency regimes. Currency regimes
determine to what extent a country or its government manages its currency relative to
other currencies. Governments may fix their exchange rates, in which they attempt to
keep the relative value of their currency fixed versus another currency or a “basket” of
representative currencies, or float their exchange rates, whereby the relative value of the
currency is determined by general market forces.

When banks trade currencies with each other, they often act as a broker on behalf
of their clients that need to secure foreign currency to pay their bills.Many large multi-
national banks also actively trade currencies in their own account with other banks with
the hope of profiting from exchange rate movements.

6.2.2 Fixed Income Instruments

Two of the most commonly referred to and traded fixed income instruments are loans
and bonds.Loans and bonds are legally binding contracts through which the borrower
(also referred to as the issuer of the bond or loan) borrows the principal amount spec-
ified in the bond or loan from an investor and in exchange pays a specified amount of
interest, usually at regular intervals. The interest rate referenced in the contract is
usually referred to as the coupon rate or nominal rate. This rate may be fixed or float-
ing. For both bonds and loans, the fixed and floating interest rates behave as explained
in Section 4.3.

At maturity (i.e., expiration), the borrower repays the principal amount to the
investor. The repayment structure of fixed income instruments is similar to the struc-
ture discussed for loans in Section 4.4.7. Maturities can range from one day up to 40
years or more. There are bonds that have maturities exceeding 100 years as well as
“perpetual” bonds, where the principal amount is never repaid. For a plain vanilla fixed
income instrument, the amount of money the borrower receives is set at the day of the
bond’s issuance and will remain the same and not be affected by changes in the
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inflation or exchange rates that can happen over the life of the bond or loan.There are
complex fixed income instruments that adjust the interest payments, and, in some cases,
even the principal payments, to inflation rates.

EXAMPLE

Acme Inc. issues a five-year bond to a group of investors. With the bond, the company borrows
USD 100 million at a fixed interest rate of 3% per annum. Each year, the company will make one
interest payment of 3% * USD 100 million or USD 3 million to those investors who purchased and
hold the bonds in accordance with their ownership interest. Five years from now, the company
will make the last interest payment and repay the principal, the borrowed amount, of USD 100 mil-
lion. Figure 6.2 shows the direction and size of these flows.

Figure 6.2 Direction and size of flows

USD 100,000,000

Acme (Issuer) Investor(s)

Year 1 Year 2 Year 3 Year 4 Year 5

USD 3,000,000 coupon Investor(s)
USD 3,000,000 coupon Investor(s)

USD 3,000,000 coupon Investor(s)
USD 3,000,000 coupon Investor(s)

USD 100,000,000 principal Investor(s)
USD 3,000,000 coupon Investor(s)

One major difference between bonds and loans is that while there has been an
active bond market for some time, loans were typically not traded publicly and were
usually kept on the bank’s balance sheet in the bank’s banking book until the loan was
paid in full. Historically, banks bought and sold loans to other banks in a limited
market to rebalance their respective banking books to achieve their desired portfolio
composition. In recent years, however, the market for loans has mushroomed into an
active and sizable market, where large banks sell loans they have underwritten, with-
out the intention of keeping these loans on their books, to nonbank investors. Occa-
sionally banks may package groups of loans into what are termed off-balance-sheet
vehicles or derivative products and then sold to investors. These off-balance-sheet
vehicles have formed the basis for many of the credit problems that, starting in 2007,
banks have faced. This process, termed securitization, was addressed in Section 5.3.
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Once issued,most loans and bonds have fixed terms.That is, the coupon rate and the
maturity date will not change, and so the size and timing of the loan payments are fixed.

The value of loans and bonds is affected by the interest rate that is driven prima-
rily by three factors:
1. The interest rate of an equivalent risk-free fixed income instrument
2. The creditworthiness of the borrower or default risk
3. The time to maturity

If the interest rate increases, the value of the loan decreases, because for a fixed-rate
bond, the fixed value of the future payments is worth less in present value terms. If the
interest rate decreases, the value of the loan increases because the fixed value of the
future payments is worth more in present value terms. Hence, loans and bonds are
interest-rate sensitive instruments, and their value will fluctuate as interest rates change.
There are also floating-rate bonds and loans where the interest rate and, consequently,
the interest payments mirror an index that reflects the level of interest rates. When
rates increase, the interest rate on the bond increases as well, and the value of the bond
may remain unchanged. Investors should be careful to understand all the characteris-
tics of the bond they may be considering investing in before actually buying the bond.

EXAMPLE

When the interest rate is 5%, then the value of USD 100 one year from now is not worth USD 100,
but only USD 95.24, because investing USD 95.24 at 5% interest will grow to USD 100. Similarly,
when the interest rate increases to 10%, the same USD 100 one year from now is only worth USD
90.91, because investing USD 90.91 at 10% interest will grow to USD 100.

In practice, a risk-free fixed income product would typically be a government bond,
which may be considered to have no credit or default risk. If there is any risk of default,
the interest rate must be adjusted with a premium that reflects the risk of default.
Currently, U.S. Treasury securities are considered to be one of the safest government
bond instruments.

EXAMPLE

Suppose a five-year government bond pays an annual coupon rate of 2%. In order to get investors
to accept the default risk associated with the five-year corporate bond discussed in the previous
example, Acme Inc. must provide a premium above the 2%, with the size of the premium being a
function of the creditworthiness of the company. The more likely investors believe a company is
to default, the higher the (interest) premium they will require from the company to invest in its
bonds.
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The chart in Figure 6.3 is a very simple way of remembering the relationship
between interest rates and bond prices.

Figure 6.3 The relationship between interest rates and bond prices

The interest rate depends on several factors, including inflation, the general level
of economic activity, the political and economic stability of the country where the
issuer is located, and time to maturity. In general, the longer the maturity of the loans
or bonds, the higher is the interest rate. The explanation is simple: To lend money for
a longer time, the lender needs higher compensation for the risk of holding the instru-
ment longer, which increases the level of uncertainty. Linking interest rates with
maturity creates a yield curve, an example of which is shown in Figure 6.4.

Figure 6.4 Yield curve

Banks trade bonds with each other to manage their liquidity, to profit from price
appreciation due to changes in interest rates, or to manage their earning assets. Banks
trade loans with each other primarily when they realign their credit portfolio. Usually,
the trading of loans is related to credit portfolio management, particularly as it relates
to concentration risk (see Section 5.3).
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6.2.3 Interbank Loans

Banks also make loans to each other. Some banks have excess deposits either from
unexpected inflows of deposits or because they cannot find suitable loan or investment
alternatives for their deposits. These banks sell their excess funds to banks that need
them to finance the loans they underwrite or investments they make. Interbank loans
can have very short maturities—as short as one day (or overnight). Banks also consider
interbank loans to make funds available to their depositors and to manage their
liquidity requirements. In many countries, these markets are very active. Like loans and
bonds, interbank loans are interest rate sensitive instruments.

Interbank loans are often priced off an index, such the London Interbank
Offered Rate, or LIBOR. LIBOR is a daily reference rate average based on the inter-
est rates that London banks charge in lending funds to other banks. LIBOR is quoted
for numerous currencies and across different maturities ranging from overnight (one
day) to one year. LIBOR rates, irrespective of their maturity, are quoted on an annual
basis. LIBOR rates can influence the pricing of various types of financial instruments,
including loans that banks make.

EXAMPLE

A USD 10 million floating-rate bond issued by Acme Inc. is priced at a 250 bp (2.50%) premium
over three-months LIBOR. The interest rate on the floating-rate bond is determined at the begin-
ning of each quarter.
• On January 1, LIBOR is 3.45%; the interest rate on this floating-rate bond for the next three

months would be 3.45% + 2.50%, or 5.95%. The interest payment that Acme Inc. will make
for the coming the three-month period would then be USD 1,487,500, or USD 10 million*
5.95%/4, as interest rates are quoted on an annual basis.

• On April 1, LIBOR is 2.95%. The interest rate on the floating-rate bond for the next three
months would be 2.95% + 2.50% or 5.45%. The interest payment that Acme Inc. will make
for the three-month period would then be USD 1,362,500, or USD 10 million * 5.45%/4, as
interest rates are quoted on an annual basis.

6.2.4 Equities

Equities, also called shares or stock, represent a stake in the ownership of a company.
The owners of the company are the shareholders, and they participate in the business
of the company by voting their shares in support of or against proposals presented to
them by the company’s board of directors, which the shareholders elect. Shareholders,
in most cases, receive dividends from the company’s profits. However, some companies
do not pay dividends. Instead, they rely on the company’s rapidly growing business
prospects to entice new stock investors to drive the stock value higher. Examples of
these types of companies are technology firms that rarely pay dividends.
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Shareholders also gain from an appreciation in the value of the shares: The more
successful the company, the better the return earned by the holder and the better the
opportunity for the company to grow and earn additional revenues to increase its
dividend payments. The price of a share represents the market’s perception of a
company’s current value and the value of its projected earnings. The price of shares
will fluctuate as the market adjusts its valuation of the company in response to new
information about the company.

6.2.5 Commodities

Commodities are generally homogeneous products irrespective of the geographical or
physical market where they are being sold. For example, agricultural products such as
corn, soybeans, and wheat, energy products such as crude oil, natural gas, and gasoline,
are considered commodities, as are precious metals such as gold and silver.

The price of a commodity is chiefly determined by the supply and demand of the
commodity. The rate of change to the supply and demand conditions for a commodity
varies widely. For example, a drought in a country’s farming region over several months
leads to a decrease in corn growth, resulting in a decrease in the number of bushels of
corn that would come to market for a prolonged period of time. As long as the demand
for corn stays the same or increases, the price of corn due to its limited supply would
increase until the supply and demand imbalance disappears. By contrast, within days, a
hurricane can close down oil production in the Gulf ofMexico off the coast of the United
States, resulting in a decrease in the number of barrels of oil that would come to market
over the next week. As supplies are limited, and demand is not expected to change due
to these events, the price of oil would also increase until the demand and supply are
balanced.These and other factors make commodity pricing inherently complex.

EXAMPLE

Through distillation, crude oil is refined into products such as kerosene and butane. Each of these
products is referred to as a specific commodity, and each one of them has its own market and
price. Price differences may be determined by such factors as where they were refined and the cost
of moving the final product to the user. But, each underlying market price is determined by
supply and demand factors affecting the global market for each product.

Banks, through their brokerage units, may trade commodities on behalf of their
customers and also for their own account. Commodity trading by banks is neither as
common nor important as foreign exchange, fixed income, or equity financial instru-
ment trading.
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6.2.6 Derivatives

Over the past 20 years, derivatives have emerged as an integral part of the financial mar-
kets.Derivatives are financial instruments whose value changes in response to changes
in the value of related underlying assets that can also be bought, sold, and traded.
Examples of derivative contracts include futures, options, and forward agreements,
among others. There are derivatives on currencies, interest rates, equities, and com-
modities. The main types of derivatives are the following:
• A forward is a nontransferable contract that defines the delivery of an asset such

as commodities, currencies, bonds or stocks at a specified price, at a specified quan-
tity, on a specified future date.An example of a forward is discussed in Section 6.4.5.

• A futures contract is a standardized and transferable contract that defines the
delivery of an asset such as a commodity, currency, bond or stock at a specified
price, at a specified quantity, on a specified future date.

EXAMPLE

On June 1, Acme Inc., based in Europe, knows that six month later, on December 1, it will have to
pay JPY 150 million for goods from a Japanese supplier. On June 1, the exchange rate is 150
JPY/EUR. Foreign exchange futures with a maturity around December 1 also trade at 150 JPY/EUR.
To lock in the 150 JPY/EUR exchange rate and to ensure that it will pay EUR 10 million for the goods
(JPY 150 million / 150 JPY/EUR = EUR 10 million), it purchases—goes long—futures contracts,
equivalent to JPY 150 million.

• Options convey certain rights to the buyer of an option. The two main types of
options are a call option and a put option:2
- A call option gives the buyer the right, but not the obligation, to buy a finan-

cial instrument from the seller of the option at a specified time (expiration
date) for a specified price, called the strike price.

EXAMPLE

On the exchange, BankDelta buys a call option to buy 40,000 shares in Acme Inc. at EUR 35 per
share on the expiration date of March 31. The option is sold to BankDelta by GammaBank. This
gives BankDelta the right the buy the shares in Acme Inc. at a known price of EUR 30 per share
from GammaBank. GammaBank must sell the shares to BankDelta at that price; in return, Gam-
maBank receives a premium of EUR 1 from BankDelta. As long as the price of shares is less than
EUR 35 per share, BankDelta will not exercise the option to buy the shares using the option since

——————————
2. Other alternative approaches may be used to distinguish between the different types of options.
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it will be able purchase the shares in the open market at the lower price. As soon as the share price
is greater than EUR 35, it makes sense for BankDelta to exercise the option and buy the shares from
GammaBank for EUR 35. If the price of the shares at expiration is EUR 40, BankDelta makes a
profit of EUR 5 per share, or EUR 200,000 in total, less the premium paid. This profit also repre-
sents the amount lost by GammaBank, which sold the option to BankDelta. In other words, what
the buyer of the call option gains, the seller loses, and gains and losses cancel each other out.

The payoff of a long position in a call option is depicted in Figure 6.5. As the price of Acme
Inc. shares increases, so does the value of the call option.

Figure 6.5 Payoff call option

- A put option gives the buyer the right, but not the obligation, to sell a finan-
cial instrument to the seller of the option at a specified time (expiration date)
for a specified price, called the strike price.

EXAMPLE

On the exchange, GammaBank buys a put option to sell 10,000 shares in Acme Inc. at EUR 35 per
share on the expiration date of March 31. The put option is sold to GammaBank by BankVega. This
gives GammaBank the right to sell the shares in Acme Inc. at a known price of EUR 35 per share
to BankVega, who is obligated to buy the shares at that price. In return, BankVega receives a pre-
mium of EUR 1 from GammaBank. As long as the price of shares is higher than EUR 35 per share,
GammaBank will not exercise the option to sell the shares using the option, since it can sell the
shares at a higher price. As soon as the share price is below EUR 35, it makes sense for Gamma-
Bank to exercise the option and sell the shares to BankVega for EUR 35. If the price of the shares
at expiration is EUR 25, exercising the option is profitable for GammaBank. The profit is EUR 10
per share, or EUR 100,000, less the premium paid by GammaBank to BankVega. This profit also
represents the amount lost by BankVega, which was obliged to buy the 10,000 Acme Inc. shares
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at EUR 35 per share though they are currently worth EUR 25. In other words, what the buyer of
the put option gains, the seller loses, and the gains and losses cancel each other out.

The payoff of this transaction is depicted in Figure 6.6. As the price of Acme Inc. shares
decreases, the value of the put option increases.

Figure 6.6 Payoff put option

• Swaps allow two parties to exchange cash flows with each other at a future date.

EXAMPLE

Acme Inc. obtains a EUR 10 million loan from GammaBank for two years, agreeing to pay a float-
ing interest rate set every three months based on LIBOR + 250 bp. Soon thereafter, the company
comes to the belief that it expects interest rates to rise over the two-year period and decides it
would be best to ”lock in” a fixed rate. GammaBank, however, does not wish to convert the float-
ing rate loan into a fixed rate loan. Acme Inc. can work around this by entering into an interest rate
swap with AlphaBank. Acme Inc. agrees to pay to AlphaBank a fixed rate of 5% every three months,
calculated on the same principal amount as its loan with GammaBank, or EUR 10 million. In
return, AlphaBank agrees to pay a floating interest rate set every three months at LIBOR to
Acme Inc. Figure 6.7 shows the direction of the flows between the three entities involved in the
transaction:

1. Acme Inc. pays LIBOR + 250 bp to GammaBank
2. Acme Inc. pays fixed 5% to AlphaBank
3. AlphaBank pays LIBOR to Acme Inc.

The payment that changes hands between AlphaBank and Acme Inc. reflects the relative
differential between LIBOR and the 5% fixed interest rate on the loan. Acme is now paying
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GammaBank a floating interest rate set at LIBOR + 250 bp every three months on the loan, but
receiving the same LIBOR-determined interest flow from its swap with AlphaBank. As a result of
these transactions, Acme Inc. locked in an annual interest rate of 7.50%.

Figure 6.7 Payment flows in a swap

On January 1, LIBOR is 3.45%; the interest rate on this floating rate loan for the next three
months would be 3.45% + 2.50% or 5.95%.
1. The interest payment that Acme Inc. will make to GammaBank for the coming three-month

period would then be EUR 148,750, or EUR 10 million * 5.95%/4, as interest rates are quoted
on an annual basis.

2. The interest payment that Acme Inc. will make to AlphaBank for the coming three-month
period would then be EUR 125,000, or EUR 10 million * 5.00%/4, as interest rates are quoted
on an annual basis.

3. The interest payment that Acme Inc. will receive from AlphaBank for the coming three-month
period would then be EUR 86,250, or EUR 10 million * 3.45%/4, as interest rates are quoted
on an annual basis.

The net effect of these three payment streams is
– EUR 148,750 – EUR 125,000 + EUR 86,250 = – EUR 187,500

This net EUR 187,500 payment for every three months equals EUR 750,000 per year, or 7.5% of
the EUR 10 million loan. Acme Inc. was able to transform a floating rate loan through the swap into a fixed
rate loan, and the company was able to reduce the uncertainty surrounding its interest expenses. Even if
LIBOR were to exceed 5%, the interest rate that Acme would be paying would be capped at 7.50%.

Acme Inc. Pays LIBOR + 250bp1

Pays LIBORPays 5%

GammaBank
�

AlphaBank
�

32
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Financial derivatives can be used to hedge, in other words, to reduce or cancel, the
risk of an unwanted exposure. For example, if a bank wanted to protect itself against an
increase in interest rates because it holds a large quantity of bonds in its trading port-
folio, it could sell futures contracts equivalent to the portfolio’s value, to set up a hedge
against a decrease in bond prices. A further example of a hedge will be set out in
Section 6.4.5.

6.3 Trading
Banks engage in trading operations and buy or sell financial instruments. In some cases,
the trading is conducted on behalf of the bank’s customers—where the bank acts as a
middleman or intermediary—and does not directly risk the bank’s capital. In other
cases, the trading is done to benefit the bank itself by seeking short-term profits from
favorable moves in the market prices. This type of trading, known as proprietary trad-
ing, puts the bank’s capital directly at risk.

Trading is risky: Prices may not move in the direction the bank expects and the value
of the financial instruments may change adversely and hurt the bank. The bank must
decide on how much risk it is willing to assume to make a profit, usually referred to as a
bank’s risk appetite. Generally, higher risk implies higher expected return. But higher
risk also means that the likelihood of losses increases as well.The trade-off between risk
and return is fundamental to any institution.This relationship is shown in Figure 6.8.

Figure 6.8 The relationship between risk and reward

Risk Appetite Expected Reward Possible Loss

6.3.1 Fundamental Trading Positions

In financial markets, a position refers to the ownership status of a particular financial
instrument.There are two fundamental trading positions:The long and the short position.
The holder of a long position bought the financial instrument and will profit if the price
of the instrument goes up or will incur a loss if the price of the instrument goes down.
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EXAMPLE

The trading desk of GammaBank expected the price of crude oil to increase in the future from its
current level of USD 75 per barrel. To capitalize on this positive price view (increase in price), it
purchased 500 crude oil futures contracts at USD 75 per barrel. Several weeks later, the price of
crude oil increased to USD 95 per barrel. If GammaBank were to exit from the trade (sell its
position) now, it would sell the contracts for USD 95 per barrel and realize a profit of USD 20 per
barrel. The bank had a long position in the crude oil contracts and benefited from the price
increase in crude oil. However, had the price decreased to USD 65 per barrel, the bank would have
lost USD 10 per contract.

The opposite position is a short position. The term short position has two differ-
ent meanings, depending on whether the investor/trader is dealing in futures contracts
or stock, bonds, or other financial instruments.

The holder of a short position in a commodities futures contract has the obliga-
tion to deliver a commodity when the contract expires. Usually, producers of com-
modities sell short their future production to lock in the price of the commodity in
advance. The holder of a short position will profit if the price of the commodity goes
down or incur a loss if the price goes up.

In equity markets, if an investor believes that shares of a company are overvalued
(i.e., too high) and thinks the price will go down in the near term, the investor can
establish a short position by borrowing shares from a broker and then selling the shares.
At some time in the future, the investor can buy the shares back and return them to the
broker. If the investor sold the shares for more than the cost to purchase the shares, it
profits; otherwise, it incurs a loss. This applies to bonds, stocks, or any other financial
instruments one sells but does not own.

EXAMPLE

The trading desk of GammaBank expected the price of gold to decrease in the future from its
current level of EUR 800 per ounce. To capitalize on this negative price view, it has sold short
several hundred gold futures contracts at EUR 800 per ounce. If GammaBank holds onto these
futures contracts until they expire, it would be required to deliver the amount of gold that repre-
sents the several hundred contracts they sold. Several months later, the price of gold fell to EUR
750 per ounce. If the bank were to exit from the trade and close out its position, it would have to
buy the same number of contracts for EUR 750 per ounce. Because GammaBank purchased the
gold futures contracts for less than it sold them, it realized a profit of EUR 50 per ounce. The bank
had a short position in the gold contracts and benefited from the price decline in the gold upon
which the futures contract was based. However, had the price of gold increased to EUR 850 per
ounce, GammaBank would have lost EUR 50 per ounce on the deal if it sold its contracts at that
time to limit its loss.
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Figure 6.9 gives an overview of the relationship between the value of the position and the price
change of a long or a short position.

Figure 6.9 Risks and rewards of long and short positions
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Speculation involves buying (long position), holding, selling, and short-selling
(short position) financial instruments such as stocks, bonds, loans, commodities, foreign
exchange, derivatives, or any financial product in the expectation that price fluctuations
will generate a profit. Specifically, a bank is not seeking to hedge or protect itself from
a price change in a position it already owns, it is simply buying or selling with the hope
of earning a profit. The two previous examples using GammaBank also show how
speculation in the marketplace works. The bank did not own the actual crude oil or
physical gold commodities, it simply bet on the prices of those commodities going up
or down. However, if for some reason the bank held either the oil or gold futures
contracts to expiration it would have had to purchase the physical oil and gold in the
marketplace in order to fulfill its futures contracts obligations.

6.3.2 Bid-Ask Spreads

In buying and selling financial instruments, traders will quote prices at which they are
willing to buy or sell the financial instrument. The difference between the buy price
(bid) and sell price (ask) is called the bid-ask spread.

EXAMPLE

A trader at GammaBank offers to buy stock of Acme Inc. at EUR 10.15 per share, and another
trader offers to sell the same stock at EUR 10.25 per share. The bid-ask spread is EUR 0.10.

The size of the bid-ask spread is an indicator of market liquidity:The narrower the
bid-ask spread, the closer the buyers and sellers are to placing a true market value on
the financial instrument and the more transactional volume or liquidity the market has.
This liquidity, referred to as market liquidity, is a very important component of any
marketplace, and liquidity is a highly desirable market characteristic that market
participants actively seek.

EXAMPLE

Expanding on the above example, unforeseen market events have negatively affected Acme Inc.
Virtually all buyers have exited the market for Acme Inc., and interest in its stock has disappeared,
resulting in diminished liquidity of, or demand for, its stock. Low liquidity and few buyers
contribute to a drop in the bid price from EUR 10.15 to EUR 9.75. The ask price remains the same,
EUR 10.25; the bid-ask spread has widened to EUR 0.50.
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Note that market liquidity refers to the ability to trade in and out of a position
without significant price effects. This type of liquidity is fundamentally different from
the liquidity that banks must manage on a daily basis: The ability to repay depositors
on demand (see Chapter 2).

6.3.3 Exchange and Over-the-Counter Markets

Financial instruments such as foreign exchange contracts, bonds, equities, commodities,
and derivatives are traded on either regulated financial markets, called exchanges, or
the over-the-counter markets.

An exchange is a centralized marketplace where brokers and traders meet and, on
behalf of their customers or on their own account, buy and sell standardized financial
instruments such as equities, bonds, commodities, options, and futures. For any finan-
cial instrument to be traded on an exchange, it must meet both regulatory requirements
imposed by the exchange’s regulator and listing requirements imposed by the exchange
itself. For instance, many stock exchanges impose listing requirements on the listed
company regarding the number of shareholders, the stability of earnings, and the size
of the company’s assets. Futures exchanges list standard contracts that first must be
approved by a regulatory body. Any changes to the contract’s terms must also be
approved.

Historically exchanges possessed a central physical location where trades took place
called “trading floors.” However, trading floors are being replaced in many markets
by pure electronic trading platforms where there is no physical meeting place and bro-
kers execute all transactions electronically, through purpose-built computer systems
(trading platforms) supporting the exchanges. On these trading floors or in these
electronic trading platforms, brokers interact with each other, buying and selling (trad-
ing) instruments on behalf of their clients—buyers or sellers—or for their own account.
The transactions that the brokers execute, either as agents on behalf of their clients or
for their own account, contractually and legally bind the parties to complete the trade
as agreed. Moreover, all the trades between the brokers are logged, recorded, and
displayed by the exchange. Because both the price and the volume of trades are avail-
able and oftentimes prominently displayed on the trading floor or in the electronic
marketplaces and are disseminated through price reporting services electronically,
exchanges create price transparency that allows market participants to continually price
their own holdings of financial instruments.

Whether the transaction takes place on the trading floor of an exchange or in an
electronic marketplace owned by an exchange, the parties to the transaction operate
according to an agreed set of exchange rules, which in many cases requires clearing their
trades and transactions through a “clearinghouse” that is typically affiliated with the
exchange.A clearinghouse, oftentimes referred as the central counterparty, becomes the
buyer to each seller and the seller to each buyer, effectively standing in the middle of
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the transaction to guarantee the financial performance of the trade as agreed by the
parties to the transaction. Each clearinghouse or central counterparty has its own rules,
regulations, and conventions, which may differ across the different types of financial
instruments that are traded on the same exchange that the clearinghouse or central
counterparty clears. However, a clearinghouse typically offers credit support mecha-
nisms, which are supported by the clearinghouse’s members and are transparent to the
market participants to ensure that the parties to the trade will receive financial
compensation if the counterparty to the trade is not able to deliver on the trade
as agreed. The different sources of credit support include insurance and collateral, or
margin, that the clearinghouse members post with the clearinghouse.

Clearinghouses require their member clearing through the clearinghouses to post
collateral or margin. (It should be noted that not all brokers are clearinghouse mem-
bers. Those who are not would trade through a broker member using what is called an
omnibus account.) When the broker posts the margin, it provides and transfers to the
clearinghouse a high-quality instrument that is both liquid and exhibits low price vari-
ability; generally government bonds, such as U.S. Treasuries, or cash deposits serve as
acceptable form of margin.The amount of the required margin (margin requirement)
that the brokers are obligated to post is determined by various material considerations,
including the different types of instruments the broker trades on the exchange, the risk
of the instrument, and the overall trading volume. The amount of the margin is recal-
culated at least daily to reflect the trades or other exposures that the broker has, and the
broker is required to maintain a margin requirement with the clearinghouse.Were the
clearinghouse to deem that the margin posted by the broker is insufficient—due to an
adverse price movement in the instruments that the broker trades in or holds, or a
sudden, unexpected, and material decline in the value of the collateral provided by the
broker—the broker must post additional margin so that the collateral provided reflects
the broker’s exposure and meets the clearinghouse’s minimum aggregate margin
requirements. When a broker is required to post additional collateral to fulfill the
margin requirements, the notification is termed a margin call.

In case the broker fails to deliver on a trade that it has executed at the exchange,
for whatever reason, the clearinghouse liquidates the collateral posted by the broker
and uses the proceeds from its sale to compensate the broker’s counterparty.The avail-
ability of and access to collateral significantly mitigates the counterparty credit risk
inherent in buying and selling financial instruments. How this compensation is paid
depends on the specific financial instrument that was traded between the parties and
on clearinghouse rules, regulations, and commercial conventions; it can include some
form of financial compensation paid directly to the party that was adversely impacted
from the default.

Buyers and sellers who transact as customers through a broker are required to post
collateral with their brokers.The amount of the initial margin required to be posted by
the broker’s customers is determined by the type of financial instrument traded. The
margin posted in the customer’s account with the broker must meet the minimum
margin requirements, as determined by the exchange or clearinghouse. There are
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brokerages that may insist on higher margin requirements to protect themselves from
the risk that a customer may become unable or unwilling to settle the transaction as
agreed. It is the margin posted by the brokers’ customers that is often used to support
the margin the broker posts with the clearinghouse. Additionally, the customers must
also meet the required minimum margin requirements imposed by the clearinghouse;
the broker has the obligation to maintain the customers margin or issue its own mar-
gin call, requiring the customer to replenish the account by providing securities or cash.

In the case of futures markets, the daily profits and losses are added or subtracted
from the customer’s account (mark-to-market).This adjustment made to the customer’s
margin requirement based on daily mark-to-market value of the account is called
variation margin.

While exchanges offer standardized products, price transparency, clear rules that
govern the transactions between the buyers and sellers, and collateral support through
the clearinghouse, they do not offer the flexibility many sophisticated investors need as
such investors must individually structure the trades that they want for hedging or other
purposes. These transactions are executed in the over-the-counter markets instead,
where both the flexibility and the ability to customize trades and transactions exists.

The over-the-counter or OTC market does not have a physical location for its
marketplace. In the OTCmarket, the buying and selling of financial instruments takes
place directly between the two parties to the transaction through the use of phones or
computer networks, with each party directly assessing and taking on the risk of the
creditworthiness of the other party to the transaction.Most notably, foreign exchange,
derivatives, bond and commodity trading, and some equity trading activities are con-
ducted in the OTC markets. Due to the general need and/or desire in the market to
customize instruments and to match as closely as possible the needs and desires of the
two parties to the transaction, the OTC market is massive compared to the exchange
marketplace.

The use of collateral in the OTC market is not regulated or standardized as it is
in the exchange-traded markets.When parties to an OTC transaction demand collat-
eral from each other, they negotiate to determine the size and quality of the specific type
of collateral they would be willing to accept to ensure that performance will occur as
agreed. In some limited instances, standardized OTC transactions will move to an
exchange marketplace for the primary reason of using a clearinghouse to guarantee the
transaction. The movements of these transactions to an exchange for this purpose of
ensuring counterparty credit is developing rapidly, reflecting the interest from
market participants to extend the protection offered by central clearinghouses to OTC
transactions.

Figure 6.10 is a general comparison of the OTC and exchange-traded markets.



166 FOUNDATIONS OF BANKING RISK

Figure 6.10 A general comparison betweenOTC and exchange markets
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Separately negotiated

Parties to the transaction agree on
the size.

Parties determined price through
negotiation.
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between the parties, although form
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Each party determines the risk
of its counterparty and limits its
transactions according to its own
risk appetite for that counterparty.

Individually negotiated and held by
the party demanding the collateral.

Exchange-Traded Market

Standardized

Set by the exchange, depends on the product
and standardized specifications. May need to
purchase multiple contracts, depending on
how much of the product is required.

Generally reflects the value market partici-
pants trade at. Price is disseminated by
price-reporting services.

Parties agree to abide by the rules of the
exchange, which are legally binding.
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Exchange clearinghouses guarantee the
transaction, eliminating the need to consider
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should look at exchange guarantee system to
ensure comfort with exchange clearinghouse
guarantee system and risk.
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which is calculated on the exchange’s margin
requirements, although the broker may
ask for more from the customer than the
exchange may require. The broker transfers
the margin to the exchange to cover all its
customer positions at that exchange. The
broker’s margin requirement is tied directly
to the exchange’s margin requirements.
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The size of the OTC markets is substantially larger than the size of exchange-
traded markets. According to data from the Bank for International Settlement,3 the
daily OTC turnover in April 2007 on the foreign exchange markets, including spot,
forward, and swap transactions, averaged USD 3.2 trillion (USD 800 trillion annual-
ized), and the daily turnover of various OTC interest rate derivatives averaged USD 1.7
trillion (EUR 425 trillion annualized).

6.4 MARKET RISK MEASUREMENT AND MANAGEMENT
There are four general market risk categories: Foreign exchange, interest rate, equity, and
commodity risk.Market risk can either be general or specific.General market risk refers
to adverse change in a market that affects market participants broadly. Specific risk
refers to change in conditions that only affect one company.

6.4.1 Types of Market Risk

To better understand the four different types of market risk, this section describes each
risk type:

1. Foreign exchange risk is the potential loss due to an adverse change in foreign
exchange rates and applies to all exchange rate-related products whose positions are
valued in a currency that differs from the bank’s reporting currency.

EXAMPLE

In August 1998, it was reported that Telekomunikasi Indonesia had incurred a loss of USD 101 mil-
lion as a result of movements in foreign exchange rates. The losses were due to borrowings of USD
306 million, JPY 11 billion, and FRF 130 million, each of which had been converted into IDR,
Indonesia’s local currency. The Indonesian government devalued the IDR against major currencies
including the U.S. dollar, Japanese yen, and the French franc. The devaluation meant that the bank
had to pay more IDR to repay the loans it took out in JYP, FRF, and USD.

2. Interest rate risk is the potential loss due to adverse changes in interest rates. (As
discussed above, the value of a bond will increase if interest rates decrease and
decrease if interest rates increase.) Note that the value of fixed income instruments
will change if either the creditworthiness of the borrower changes or the risk-free
interest rate changes.The potential change to the creditworthiness of the borrower

——————————
3. Bank for International Settlements, Triennial Central Bank Survey, foreign exchange and derivatives market activity in

2007, December 2007.
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is the credit risk associated with the loan. The potential change to the interest rate
is the market risk associated with the loan.

EXAMPLE

In the early 1990s, the treasurer of Orange County in the state of California was responsible for
managing a portfolio of USD 7.5 billion belonging to Orange County schools, cities, and the county
itself. The treasurer‘s investment strategy assumed that interest rates would either fall or remain
low. This approach worked well until 1994 when interest rates increased. The increases in inter-
est rates drove the value of the county’s bond investments so low that in December 1994, the
government of Orange County announced that its investment pool had suffered a USD 1.6 billion
loss. Subsequently, the county declared bankruptcy. This was stunning news to the markets, as it
represented the largest loss ever recorded by a local government authority in the U.S.

3. Equity risk is the potential loss due to an adverse change in the price of stocks
and applies to all instruments that use equity prices as part of their valuation—for
example, derivative products such as futures contracts.

EXAMPLE

Enron, a company in the United States, filed for bankruptcy following an unprecedented account-
ing scandal that was uncovered in late 2001. Over several years, Enron had accumulated a wide
range of energy-related holdings and businesses in the United States and abroad and became a
dominant player in the energy business. Throughout these expansive years, the company provided
financial information to the shareholders that indicated Enron’s growth was robust and that man-
agement successfully created a financially stable, strong, and highly profitable company. In real-
ity, however, the company’s management used complex, materially misleading, and fraudulent
accounting transactions that effectively hid the true financial position of the firm: Its substantial and
accelerating losses and sizable liabilities. The deceptive accounting practices involved highly com-
plex and opaque legal transactions that moved Enron’s losses to corporations that were affiliated
and controlled by Enron. However, due to the structuring of Enron’s accounting transactions, their
total impact on the company’s financial health was not transparent. Enron did not have to disclose
this information. Moreover, as Enron’s affiliated corporations were not publicly traded, their true
financial condition were not disclosed to the public. Only the top executives of Enron were aware
of the extent of the deceptive accounting practices.

Since very few individuals outside the top management of Enron were aware of the system-
atic deceptive accounting practices, the financial markets perceived Enron as a very successful
company. Its stock was considered to be a good and safe investment and appreciated consider-
ably over time. By August 2000, Enron’s shares were trading at USD 90. Slowly, over the follow-
ing 14 months, the price of the company’s shares started to decline, mainly due to a material
weakening in the financial markets.
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While the company’s management publicly encouraged investment in Enron, as Enron’s share
prices softened, many executives, who were either directly involved or able to recognize the sever-
ity of the misleading accounting statements, began to sell their shares aggressively. By August
2001, the shares dropped to around USD 40. At that time, more and more—previously undis-
closed—information came to the market that showed the company’s accounting information and
accounting practices were systemically fraudulent and misleading. As the true financial situation
of Enron emerged, the price of the shares dropped from USD 40 to mere pennies by the time Enron
was forced into bankruptcy in December 2001.

4. Commodity risk is the potential loss from an adverse change in commodity prices.
This applies to all commodity positions and any derivative commodity positions
such as futures contracts.

EXAMPLE

Between July 2008 and October 2008, the price of crude oil plummeted significantly. During July
2008, the price of one barrel of crude oil was roughly USD 135-140. These prices were the high-
est oil prices recorded, and many believed that oil prices would continue to climb during 2008 and
could reach USD 160 per barrel or more by the end of the year.

High oil prices are a threat to companies whose business is very sensitive to the price of crude
oil. To reduce the price they expected to pay for crude oil later in the year, many energy price-sensi-
tive companies have entered into agreements where they purchased crude oil for delivery in October
2008 at the price prevailing in July 2008, or roughly USD 140 per barrel. For example, if a company
in June 2008 purchased 1,000 barrels of crude oil for delivery in October 2008, it paid about USD
140,000. The significant and unprecedented price appreciation abruptly stopped however, and by
December 2008, the price of crude oil dropped below USD 50 per barrel. Companies that had entered
these contracts with the expectation that the price of oil would stay roughly the same or increase
started to receive crude oil worth USD 50 per barrel, yet were paying USD 140 per barrel. The loss
of USD 90,000 is entirely due to commodity risk—an adverse change in commodity prices.

The loss to these companies is pure gain to the sellers of crude oil, who held contracts to sell
crude oil for USD 140 when the price was USD 50.

6.4.2 Value-at-Risk

Tomeasure market risk in their portfolios, banks commonly use a concept termed value-
at-risk (VaR). VaR provides a qualified answer to the question, “How much could we
lose in the next day (or week, month, year)?” Formally, VaR is defined as the predicted
loss at a specific confidence level (e.g., 95%) over a given period of time (e.g., 1 day).
Note that VaR does not provide the worst-case loss, but instead uses a confidence level,
generally 95% or higher. With a 99% confidence level, for example, VaR estimates the
loss level such that 99% of the time, the actual loss level will be less than that number.
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EXAMPLE

GammaBank’s risk management team calculates a 1-day, 99% VaR for market risk to be EUR 3 mil-
lion. This means that there is a 1% chance markets could turn against it and it could lose more than
EUR 3,000,000. That also means that there is a 99% chance that losses will be less than EUR
3,000,000 the next day. In VaR terms, its (1-day, 99% confidence level) VaR is EUR 3,000,000.

Calculating VaR involves closely examining current positions and estimating the
distribution of possible return values the portfolio could see during the next time
period (typically one day for market risk). The graph in Figure 6.11 shows an example
return distribution for a portfolio and can be interpreted as follows. The horizontal
X-axis represents possible gains and losses. Losses would be points to the left of zero
and profits to the right. The area under the curve must sum to one. At any particular
gain or loss, the height of the curve represents the probability of that gain or loss.

Figure 6.11 Graphical interpretation of value-at-risk

For GammaBank, the figure above offers a graphical interpretation of its VaR.The
line labeled 95% confidence level is at – USD 2 million. The shaded area under the
curve to the left of the line is 5%, indicating that there is a 5% chance losses could be
greater than USD 2 million.The 1-day 95% VaR is thus USD 2 million. Further to the
left, at – USD 3 million, there is a line labeled 99% confidence level.The area under the
curve left of that line is 1% of the area below the entire curve and indicates that there

Distribution of returns

Portfolio value, P = USD 1 million

95% Confidence level

99% Confidence

VaR (95%, 1 day) = –1 * r95 * P = USD 2 million
VaR (99%, 1 day) = –1 * r99 * P = USD 3 million

5% Probability r95 r = 0

1% r99
Probability
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is a 1% chance that losses could exceed USD 3million and that the one-day VaR at 99%
confidence level is USD 3 million.

Most of the effort in calculating VaR involves estimating the return distribution,
and approaches include the use of common probability distributions—such as the
normal distribution, also known as a bell curve, and shown in Figure 6.13—to simu-
late possible returns and losses. Other approaches also estimate possible returns and
losses and include large-scale simulation of randomized potential outcomes and the
use of historical return data to predict returns and losses. When implementing a VaR
system, risk managers must be cognizant of the different strengths and weaknesses,
relative to accuracy and computational effort, of the various approaches.

Given an estimated return distribution—the values that an asset might return—
for the current portfolio, the VaR value corresponds to the loss level X such that the
probability that losses are less than X equals the given confidence level. In Figure 6.13,
the rightmost bar on the horizontal axis corresponds to the 95% VaR.

VaR is a very general concept that attempts to provide a concise snapshot of the
current market risk profile of the bank’s portfolio. VaR has broad applications in risk
management, including market, credit, and operational risk.

VaR as a concept has some shortcomings that are important to emphasize:
• VaR is measured with estimation error. That is, the estimated return distribution

is derived from a quantitative model that typically makes simplifying assumptions
and is therefore not a precise statement of the range of possible outcomes.

• VaR does not give any information about the severity of loss by which it is exceeded.That
is, if the loss amount does exceed the VaR value, VaR does not provide any infor-
mation about how much greater the loss might be. Risk managers will typically
consider a range of confidence levels to understand better the range of possible
losses and alternative risk measures such as expected shortfall.

• Most importantly, VaR does not describe the worst-case loss but the worst case for a
specified confidence level.This is a point to be emphasized and remembered.

6.4.3 Stress Testing and Scenario Analysis

Although a 99% VaR measure may capture a wide range of all possible outcomes, risk
managers must pay particular attention to the remaining 1% of outcomes since these
events could cause banks serious financial problems. Stress testing and scenario analy-
sis are important tools of any risk management system that seeks to understand how a
portfolio will perform in extreme cases. Given the reliance on modeling, risk measures
need to be closely examined and tested against extreme events.

Stress testing considers instances for particular value changes, such as a rapid
change in interest rates or equity indices. Scenario analysis evaluates portfolio
performance in severe states of the world, either hypothetical or historical.

For example, scenarios that a risk manager may consider for an equity portfolio
would be to model and use the U.S. stock market crash of 1987 or the 1997 Asian
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financial crisis. Other scenarios might be based on natural disasters, wars, changes in
political situations—virtually anything that would have a dramatic effect on market
prices.

Stress tests are an essential part of risk management and involve a number of
supporting activities, such as ensuring that the assumptions underlying each stress test
are reasonable. Stress testing has become more important over the years and is now a
major part of a bank’s risk management activities.

6.4.4 Market Risk Reporting

Communication is a key part of effective risk management, and once risks have been
measured, risk reports must be shared with traders, risk managers, senior management,
and members of the board of directors. Contents of the risk report typically vary
according to the business line and seniority of the users, but most reports include
information about trading and balance sheet positions being held by the bank, the
reason for the position, where it’s being held, the date of its maturity, current profit/loss
status, the volatility of the position, and many other factors. Risk reports will also
typically provide current risk metrics, including value-at-risk (VaR) values for several
confidence levels, stress test results, and analysis of risk by sector, geography, and other
factors. Risk reports should allow users to quickly assess the current risk level of the
portfolio and identify possible areas of overexposure where risk mitigation may be
needed.

The frequency of risk reports may vary according to the user of the information.
For example, the most demanding users of market risk information are the bank’s
traders, who will need real-time risk reports in order to function properly.

6.4.5 Hedging

Banks and individuals hedge in order to reduce or cancel out a risk. When a bank
hedges a position it currently holds in a financial instrument, the position is matched
as closely as possible with an equal and opposite offsetting position in a financial
instrument that tracks or mirrors the value changes in the position being hedged.
Usually, hedging involves a position in a derivative that mirrors as closely as possible the
value changes of the underlying asset.

Hedging is the opposite of speculation. In a speculative trade, the bank chooses to
take a calculated risk in the expectation of a positive future return. In a hedging trade,
the bank chooses to limit some of the risk exposures it has by sacrificing some, if not
all, possible future returns.

While hedging sounds complicated, in fact it is not. In our everyday lives, we all
hedge. The simple act of buying car insurance is a hedge against the impact of an
accident. In exchange for our payment to the insurance company, it provides insurance.
The insurance company promises to pay expenses associated with an accident that we
are involved in.What the insurance achieves is simply to reduce the effects of risks that
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we are exposed to. It is important to remember that the risks still exist; the insurance
does not reduce the likelihood that an accident will occur, but, rather, offers financial
compensation to us when things go wrong—the undesirable outcome.

Similarly, checking the weather before embarking on a lengthy journey is a hedge
against bad weather.We cannot control the weather, but we can, in fact, adjust what we
pack for the journey and when we take off on the trip. By adjusting our behavior, we
are hedging against the impact of bad weather—the undesirable outcome.

Hedging financial exposures is akin to buying car insurance or checking the
weather report. The intended effects are the same—reduce the impact of the undesir-
able outcome. But the ways financial hedges are created are significantly more
complex. The following equity example is a straightforward illustration of hedging in
the financial sense. It involves an exposure—the stock or equity—we want to hedge
and the “insurance” that we use to hedge our exposure—the put option. For financial
hedges, the insurance often involves a derivative.Options are derivatives.The reason we
use derivatives to hedge financial exposure is because they derive their value from
another asset, usually from the asset that we hedge or an asset that has similar charac-
teristics to the one that we hedge.

For instance, if an investor owns equity in a company, an option would replicate the
value of that asset. If the value of the asset increases, the value of the option changes as
well; the direction of the change depends on the type of option. As the value of the
asset increases, the value of a call option (see Section 6.2.6) increases and the value of
the put option (see Section 6.2.6) decreases. Conversely, as the value of the asset
decreases, the value of a call option decreases and the value of the put option increases.

To summarize:
• In a long equity position, the undesirable outcome is that the value of the equity

decreases; to hedge, a put option should be purchased (long position in a put
option) because the value of the put option increases as the value of the stock
decreases.

• In a short equity position, the undesirable outcome is that the value of the equity
increases; to hedge, a call option should be purchased (long position in a call
option) because the value of the call option increases as the value of the stock
increases.

The equity example can be extended to more complex situations, but the princi-
ples remain the same.The approach can also be extended on interest rate risk—the risk
that interest rate changes adversely impact the bank. In most cases, this means that the
cost of borrowing—deposits—is greater than the income the bank earns on its loans.
This is an undesirable outcome, and the banks use derivatives that reduce this risk.
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EXAMPLE

GammaBank has purchased 2,000 shares of Acme Inc. at EUR 30 per share, or EUR 60,000. The
bank would like to hedge this equity risk and buys a put option (see Section 6.2.6). The put option
on Acme Inc. with three months to expiration and a strike price of EUR 30 has a EUR 3.50 premium.
By purchasing 2,000 put options (with three months to expiration and a strike price of EUR 30) for
EUR 7,000, the individual has hedged the equity risk for this position over the next three months.

To see this more clearly demonstrated, consider the possible prices of Acme Inc. after three
months in Figure 6.12.

Figure 6.12 Value of positions

Price of Acme Inc. in Value of Put Option Value of Combined Positions
3 Months (PACME) at Expiration (shares + put options)

< EUR 30 EUR 30 – (PACME) 2,000 * (EUR 30 – (PACME) + (PACME)) =
EUR 60,000

≥ EUR 30 EUR 0 2,000 * (EUR 0 + (PACME)) =
EUR 2,000 * (PACME)

If the price of Acme Inc. in three months is greater than or equal to EUR 30, the put options
would be worthless—the bank would not want to sell the shares for EUR 30 because the current
price is greater than that. However, the shares would be worth EUR 2,000* PACME, which is greater
than or equal to the EUR 60,000 GammaBank paid. If the price of Acme Inc. in three months is less
than EUR 30, the bank would exercise the put option and sell the 2,000 shares to the seller of the
put option for EUR 30 each for a total value of EUR 60,000. The effect on the value of the position
of these changes is depicted in Figure 6.13.

Figure 6.13 Payoff position in Acme stock and put option
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By purchasing the put options, GammaBank has eliminated the possibility of loss from this
equity position, assuming that the counterparty does not collapse and exposes the bank to coun-
terparty default. The value of the equity position, no matter how low the equity price drops, will be
offset by the increase in the value of the long position in the put option, less the premium paid for
the options. Note that for this insurance, the bank paid a EUR 7,000 premium, the cost to hedge this
risk. This cost does not change and is not at risk (it cannot increase) and has been incurred by
GammaBank and will not be returned to it. This is the out-of-pocket cost of entering into the hedge.

In a similar manner, banks can use derivative products to hedge interest rate risk, com-
modity risk, and foreign exchange risk. An example of derivatives that reduce interest
rate risk is forward contracts.

Derivatives have a wide use in banking and allow a bank to lend/borrow funds at
a fixed rate for a specified period starting in the future, thereby reducing the effect
changing interest rates have on the interest rate margin. Derivatives, such as the swap
described in Section 6.2.6, help borrowers to modify the interest rate on loans they pay.

EXAMPLE

When a bank needs to borrow funds from another bank, its concern is that interest rates will
increase, making borrowing more expensive. Conversely, when a bank needs to lend funds to
another bank, the concern is that rates decrease, making lending less profitable. In both of these
cases, the undesirable outcome is caused by changing interest rates. Through hedging, the inter-
est rate each party may earn is set in advance, so the effects of changing interest rates can be
calculated by the bank into its returns.

In a transaction involving forwards, there is no exchange of principal. When the
forward contract matures, a cash payment is made for the difference between the rate
of the contract and the reference rate, usually LIBOR.

EXAMPLE

On February 1, when one-year LIBOR is 3%, Bank A forward contracts to lend Bank D USD
1,000,000 on April 31 for one year at an interest rate of 3%. No exchange of money takes place on
February 1. On April 31, the amount of money exchanged depends on the interest rate that day.
• If one-year LIBOR rates are 2.5% on April 31, Bank A stands to profit because Bank D is

obliged to borrow the USD 1 million at the preagreed 3% rate. Bank A’s profit on the trans-
action will be (3% – 2.5%) * USD 1,000,000, or USD 5,000.

• If one-year LIBOR rates are 4.0% on April 31, then Bank A will lend the money at 3%. This
means Bank A will lose (4% – 3%) * USD 1,000,000, or USD 10,000. Bank D reduces its
borrowing expenses, having to pay 3% for the loan instead of 4.
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The gains and losses cancel each other out. In the first example, Bank A gained
USD 5,000; that gain equals Bank D’s loss. In the second example, Bank D gains USD
10,000; the loss to Bank A is the same.This is the result of using the forward contract
and other financial derivatives: transferring risks between the two banks.The objective
of the above transaction is to reduce or share risks. In return for bearing certain risks,
the companies involved are willing to accept a reduction in their profits.

Reducing the impact of undesirable outcomes is the same as reducing risks. This
is the essential objective of hedging.

6.5 Market Risk Regulation—The 1996 Market
Risk Amendment

The original Basel I Accord only considered credit risks. In 1996, after consultations
with the financial community, the Basel Committee issued the Market Risk Amend-
ment, which was implemented at the end of 1997. Basel II Accord’s rules on market risk
are largely unchanged from the 1996 Market Risk Amendment. The objective of the
amendment was to create a capital “cushion” to balance the negative effects of price
movements. Bank trading activities were the primary focus. The bank’s trading book
refers to the portfolio of financial instruments held by a bank to facilitate trading for
their customers, to profit from speculative positions, or to hedge against various types
of risk.TheMarket Risk Amendment created a capital requirement for market risk for:
• Interest rate-related instruments and equities in the trading book
• Foreign exchange and commodities positions throughout the bank

The Market Risk Amendment introduced two methods for banks to use in calcu-
lating market risk capital requirements: The Standardized Approach and the Internal
Models Approach.

• The Standardized Approach is similar to the standardized credit risk approach
and consists of instrument-specific risk weights. These weights are applied to all
the bank’s holdings that are exposed to market risk. The bank’s total market risk
regulatory capital is the summation of its risk capital requirement across the risk
categories of equities, commodities, and currencies.

This approach uses an arbitrary risk classification; an 8% capital charge is uni-
formly applied to equities, currencies, and commodities without regard to their
actual risk and volatility. Since the risk charges are systematically added up across
the different sources of risk, this approach does not account for any offsetting of
risks by looking at an entire bank’s portfolio or by looking at how well the bank is
diversified.This approach tends to lead to a higher regulatory capital requirement,
or less “risk-based” capital requirement.
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• The Internal Models Approach relies on the bank’s own internal risk manage-
ment models and improves on the Standardized Approach. This approach deter-
mines the regulatory capital requirement based on the bank’s VaR calculations.The
bank calculates its 10-day, 99% VaR for adverse changes in interest and exchange
rates, commodities, equity, and option prices. Since the VaR is based on the
portfolio of the bank’s positions, it considers both correlations and portfolio
effects across instruments and markets and rewards risk diversification.Thus, banks
using this approach to determine their regulatory capital requirements would
generally have lower regulatory minimum capital than those using the Stand-
ardized Approach.

In using the internal model approach, the bank’s internal risk management
models must meet certain regulatory requirements.These regulations also provide
banks incentives to improve the accuracy of their internal estimates of the bank’s
market risk exposure.





perational risks are present in virtually all bank transactions and activities and
are a major concern of bank supervisors, regulators, and bank management alike.

Failing to understand operational risk increases the likelihood that risks will go unrec-
ognized and uncontrolled, resulting in potentially devastating losses for the bank.

Chapter Outline

• 7.1 What Is Operational Risk?
• 7.2 Operational Risk Events
• 7.3 Operational Loss Events
• 7.4 Operational Risk Management
• 7.5 Basel II and Operational Risk

Key Learning Points
• Operational risks are inherent in business and reflect losses from inadequate or

failed internal processes, systems, human error, or external events.
• The Basel II Accord identifies five different operational risk events: internal

process risk, people risk, legal risk, external risk, and systems risk. These risks are
interrelated.

• Operational risk events are characterized by their frequency and impact on the
operations of the bank. Banks focus their operational risk management on high-
frequency/low-impact risks and low-frequency/high-impact risks.

• Operational risk inventory that collects information on operational risk events can
either be top-down or bottom-up.

• The Basel II Accord provides three different approaches to calculate operational
risk capital: the Basic Indicator Approach, the Standardized Approach, and the
Advanced Measurement Approach.

CHAPTER 7
Operational Risk
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Key Terms
• Advanced Measurement Approach
• Basic Indicator Approach
• Beta factor
• Bottom-up approach
• Business risk
• External risk
• High-frequency, low-impact,

HFLI events
• Internal process risk
• Legal risk
• Low-frequency, high-impact,

LFHI events
• Operational loss events

• Operational risk
• Operational risk capital
• Operational risk management
• People risk
• Process mapping
• Reputational, or headline, risk
• Risk analysis
• Risk monitoring
• Standardized Approach
• Strategic risk
• Systems risk
• Top-down approach



Operational Risk

7.1 WHAT IS OPERATIONAL RISK?
Operational risk relates both to problems in the bank’s internal processes and to exter-
nal events affecting the operations of the bank. In recent years, banks have started to
address their operational risks, such as fraud and theft, in the same formal manner they
manage credit and market risks.

Operational risk is the potential loss resulting from inadequate or failed internal
processes or systems, human error, or external events.This definition from the Basel II
Accord includes legal risk but excludes strategic and reputational risk.

Over the last 20 years, banking saw an increase in the number of operational risk
events that severely impacted both business prospects and profitability. Many events
were severe enough to cause catastrophic losses for a bank, far in excess of their capi-
tal, such as the collapse of Barings Bank and the demise of Kidder Peabody, once a
highly regarded U.S. securities firm.The following is a description of an operational risk
event at Barings Bank that erased the venerable bank’s capital and ultimately resulted
in its collapse.

EXAMPLE

In 1995, Baring Brothers and Co. Ltd. (Barings), headquartered in London, collapsed after incur-
ring losses of GBP 827 million following the failure of its internal control processes and procedures.
One of the company’s traders dealing on both the Singapore Futures Exchange and the Osaka
Securities Exchange had been able to hide losses from his ever-increasing trading activities for
more than two years by manipulating trading and accounting records. The trader anticipated an
increase in the Japanese stock market and acquired a significant position in Japanese stock index
futures. When a devastating earthquake hit the Japanese city of Kobe in January 1995, the Japan-
ese stock market dropped precipitously. This led to considerable losses on the trading positions.

Initial assessments considered this a ”rogue trader” incident. However, subsequent analysis
revealed that better internal controls could have minimized or prevented the loss. The trader had the
authority not only to approve his own trading activities, but also to handle the operational aspects
of the very same trades he made. The bank’s senior management failed to ensure a segregation of
duties between the trader and the operational activities that supported his trading. This fundamen-
tal shortcoming resulted in the loss of GDP 827 million, twice the bank’s available trading capital.
Barings was unable to cover that loss. By March 1995, Barings, including all of its liabilities, was
acquired for a nominal GBP 1 by the Dutch bank Internationale Nederlanden Group (ING).

OPERATIONAL RISK 181
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Operational risk events are inherent in running any type of business, not only
banks. Banks fully expect that operational risk events will happen, and the more
complex the operations of a bank are, the more likely it is there will be significant
operational risk events that can affect the bank’s profitability. Banks often make provi-
sions in their financial plans for operational losses.

7.2 OPERATIONAL RISK EVENTS
The Basel II Accord considers five broad categories of operational risk events:
1. Internal process risk
2. People risk
3. Systems risk
4. External risk
5. Legal risk

These operational risk events are interrelated. Figure 7.1 provides examples for
various operational risk events.

Figure 7.1 Operational risk events

Operational Risk Category Example

External risk • Events having negative impact that are beyond the bank’s
control, such as terrorist attacks or natural disasters

Internal process risk • Failure of the bank’s processes and procedures
• Inadequate control environment

Legal risk • Uncertainty of legal action
• Uncertainty of rule and regulation applicability

People risk • Employee errors
• Fraud

Systems risk • Computer, technology, and systems failure
• Continuity planning

Additional operational hazards include business risk, strategic risk, and reputa-
tional or headline risk.
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• Business risk is the potential loss due to a weakening in the competitive position
of the bank.

• Strategic risk is the potential loss due to poor business decisions or incorrect
execution of business decisions.

• Reputational, or headline, risk is the potential loss due to a decrease in a bank’s
standing in public opinion.

7.2.1 Internal Process Risk

Internal process risk is the risk associated with the failure of a bank’s processes or pro-
cedures. In carrying out a bank’s day-to-day operations, the staff will conduct business
according to prescribed procedures and policies. Corporate policies and procedures
include the checks and controls required to ensure that customers receive appropriate
service and that the bank operates within the laws and regulations governing its activ-
ities. Examples of internal process risk include:
• Lack of controls. Failure to audit recorded transactions in and among bank and

customer accounts.
• Marketing errors. The bank represents that a service includes a specific feature—

a checking account that provides free checks for the life of the account that in
reality is not actually offered.

• Money laundering. Engaging in a transaction or transactions to conceal where
money is coming from, whose money it is, and/or where the money is going.

• Documentation or reporting. Reports required by the bank’s regulators are not
accurate or correct; account opening documentation is incorrect or insufficient.

• Transaction error. A teller adds an extra zero to a deposit, making it GBP 3,000
instead of GBP 300.

• Internal fraud. Intentional behavior on the part of an employee to enrich the
employee or the bank at the expense of the customers, clients, or the bank itself.

Errors often occur when a process is unnecessarily complicated, disorganized, or
easily circumvented, all signs of inefficient business practices. Reviewing and improv-
ing a bank’s internal processes to improve operational risk management often enhances
the bank’s operating efficiency and overall profitability. Similarly, frequently auditing
processes and analyzing procedures can reduce internal process risk.

EXAMPLE

At the end of November 2001, UBS Warburg, a Swiss bank, lost an estimated USD 50 million on
its trading book due to a mistake by one of its employees. A UBS Warburg trader in Tokyo, Japan,
incorrectly sold 610,000 Dentsu shares at 16 yen each, rather than 16 shares at 610,000 yen each.
Though the order was questioned by the computerized trading system, an operational failure
allowed the trade to go through with the incorrectly transposed amount and price. The computer
notification system was not programmed to provide adequate controls.
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7.2.2 People Risk

People risk, the risk associated with employee error or fraud, is a common source of
operational risk. People risk can occur in every part of a bank, even in the bank’s risk
management function. People risk is more apt to occur due to:
• High staff turnover. Frequent changes in staffing means new people do not have

the required background, experience, or training; may not fully understand the
processes; and are more apt to commit errors frequently.

• Poor management practices. An unclear oversight structure where employees report
different risk events to several separate risk functions, and each separate risk
function follows conflicting practices, procedures, and policies.

• Poor staff training. During the training of new staff, errors are likely to occur,
particularly when the trainers themselves are relatively recent hires.

• Overreliance on key staff. Gives rise to burnout of overworked staff.

EXAMPLE

A commodities trader received an order to buy “1,000 beans,” which is an informal way to say “200
soybeans futures contracts” in the specialized commodities futures trading language used by the
exchange participants at the Chicago Board of Trade (CBOT). Each soybeans futures contract traded
at the CBOT is for the delivery of 5,000 bushels of soybeans, a common contract size for most agri-
cultural commodity futures traded at the CBOT (1 bushel of soybeans equals roughly 27 kg).

This trader was not trained correctly in trading agricultural commodities and was not aware
that an order for “five beans” means one soybeans futures contract for 5,000 bushels in the
language the exchange participants used. He mistakenly transmitted not an order to buy 200
soybeans futures contracts—the order he received—but rather, 1,000 soybeans futures contracts,
five times as many contracts as needed.

Although various internal control systems signaled that the trade needed authorization from
the trader’s supervisors, the controls did not prevent the trade. When the trader sought clearance
for the trade from the supervisors, they questioned the order. However, the trader overrode the
existing control systems, in part because the trader’s supervisors were heavily burdened by a broad
range of other supervisory and administrative tasks, and did not have time to focus on this issue.

The safeguards that would have prevented the execution of the incorrect trade failed. At the
end, the trader established a soybeans futures contract position that was substantially larger than
needed. Trading 1,000 soybeans futures contracts on CBOT was such an unusual and significant
trade that as the order was executed, the price of these contracts increased significantly. When the
internal control systems finally caught the error made by the trader and the decision was made to
liquidate the majority of the position, the 800 soybeans futures contracts that had to be sold fetched
significantly lower prices than the trader paid for them, causing the trader’s employer a sizable
loss.
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7.2.3 Systems Risk

Systems risk is associated with the use of computer technology and computer systems.
All banks rely heavily on computers to support their day-to-day activities. In fact, banks
today cannot operate without computer systems.Technology-related systems risk events
can be caused by the following:
• Data corruption. An electrical surge alters data as they are being processed.
• Inadequate project control.A failure to properly plan could affect the quality of a risk

report produced by the computer system.
• Programming errors. Computer models can be inadvertently programmed to

generate inaccurate results.
• Overreliance on “black box” technology.This is a problem when users believe that the

computer systems’ internal mathematical models are correct without considering
the problem and its solution from a conceptual or qualitative perspective, and with-
out stress-testing the system adequately.

• Service interruption(s). An electrical failure results in not being able to access
reports.

• System security problems. Computer viruses and computer hacking are increasingly
problematic.

• System suitability. System hardware might not be sufficient to handle high traffic
volumes and crashes or provides inaccurate results.

In theory, the failure of a bank’s technology could lead to a catastrophic event, even
the bank’s collapse. Heavy reliance on technology makes technology failure an impor-
tant consideration for senior management—banks have invested heavily to ensure that
their operations can continue despite technology failure events. This process is called
continuity planning or business resumption planning.

EXAMPLE

The “Year 2000” (Y2K) transition is an excellent example of the banking industry’s commitment to
continuity planning. Computer programs designed in the 1970s and 1980s stored dates using the
last two digits of the year only: The year 1978, for example, would be recorded as “78.” In the
mid-1990s, banks realized that on January 1, 2000, their computer systems might stop working
correctly simply because the new two-digit date would change from 99 to 00 (1999 to 2000).

Considerable investments in reprogramming were made in order to assure business continuity
in time for the transition. The media speculated on the potential impacts of the Y2K “bug.” For
example, on January 1, 2000, would a deposit made in 1999 be credited with 100 years of inter-
est? Or since the current date would change to 00, could it mean that a deposit made in 1938
would stop earning interest? The first of January 2000 came and went without any major Y2K
technology disasters—not just in the U.S, where some USD 400 billion was estimated to have
been spent in preparation, but even in countries where the problems had been widely ignored.
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Though costly, resolving the Y2K bug provided unexpected benefits for U.S. and other
banks. To identify and resolve problems before they occurred, banks had first to ana-
lyze their internal processes and then establish the relationship(s) across these processes.
Processmapping, analysis of a business process from inception to completion by iden-
tifying and planning all the processes surrounding the activity in detail, unearthed many
operational inefficiencies.

7.2.4 External Risk

External risk is the risk associated with events occurring beyond the direct control of
the bank. External risk events are generally rare, but when they occur, they can have
significant impact on a bank’s operations, substantial enough to merit extensive media
coverage. Examples of such external events are large-scale robberies, fire, natural disas-
ters, riots, and civil protests. Such events can be caused by:
• Events at other banks, which impact banks industrywide (widespread bank

closures, or a bank run)
• External fraud and theft
• Terrorist attacks
• Transport system interruption, which can prevent bank staff from getting to work

EXAMPLE

On September 11, 2001, the 110-floor World Trade Center twin towers in New York City were
destroyed by two airplanes that were deliberately flown into them; another airplane destroyed parts
of the Pentagon outside of Washington, DC; a fourth plane crashed in the state of Pennsylvania.
These acts of terror significantly impacted the financial markets, as the World Trade Center was
located near Wall Street, the financial heart of New York City, and many financial institutions had
either offices in the destroyed buildings or in buildings nearby that had to be evacuated, either
because they were also damaged by debris or for precautionary reasons.

Since the attacks occurred before trading on the major exchanges opened in New York, the
stock exchanges did not open for business that day and reopened for trading only on September 17,
2001. When stock market trading started again on Wall Street, equity values declined significantly.

The trading floor of the New York Board of Trade, a commodities exchange, was located in the
World Trade Center complex and was destroyed in the attacks. That exchange was able to resume
trading on September 17 from a backup facility that it opened after the 1993 terrorist attack on the
World Trade Center.

Trading in government bonds halted after the attacks and resumed on September 13, but
trading was low as several major government bond dealers had offices in the World Trade Center.
One of them, Cantor Fitzgerald (see Section 7.3.2), the market-leading government bond dealer, had
its offices in the twin towers and lost all its employees who were working that day. In the imme-
diate aftermath of these attacks, many banks and other financial institutions evacuated their
personnel working in New York and elsewhere, causing further disruption in the financial world.
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7.2.5 Legal Risk

Legal risk is the risk associated with the uncertainty of legal actions or the application
or interpretation of contracts, laws, or regulations. Legal risk varies greatly from coun-
try to country; in some cases, legal risk results from unclearly stated laws, which can lead
to murky legal interpretation.

Laws passed in the EU or the U.S. often reach across borders and may restrict a
bank’s international banking activities.With the passing of complex money-laundering,
antiterrorism, and customer data protection legislation all around the world, legal risk
has evolved as a prominent risk.

EXAMPLE

In December 2003, the United Kingdom Financial Services Authority (FSA) fined Abbey National
Bank (Abbey) GBP 2 million for failing to comply with anti-money-laundering regulations. While
no actual money laundering had occurred, the bank was fined for contravening the new anti-money-
laundering rules that the UK government passed. According to the FSA, between December 2001
and April 2003, Abbey systematically flouted the compliance rules that FSA imposed on banks to
monitor money laundering and demonstrated a clear disregard of regulatory directives. When
Abbey launched an internal review of its own compliance system, it found that a third of the
branches failed to check their customers' identification properly and others did not regularly share
accurate information with the bank’s central compliance function. Abbey’s failings also reflected that
its overall compliance monitoring was disorganized and generally lacking over a prolonged
period. Moreover, Abbey was slow, in some cases up to four months late, in reporting suspicious
activities to the appropriate police agency.

7.3 Operational Loss Events
Operational loss events are commonly classified by the frequency with which they
occur, as well as the severity of the potential loss. As shown in Figure 7.2, operational
risk management practices focus on two general loss types: loss events that occur often,
but with low impact or severity (high-frequency/low-impact event); and loss events
that occur infrequently, but with high impact (low-frequency/high-impact event). Banks
generally are not concerned with the other extremes: low-frequency/low-impact events
would cost more to manage and monitor than the losses from these events would merit,
and high-frequency/high-impact events, which would imply a very poorly managed
bank that was destined to fail. As shown in Figure 7.2, operational risk management
should strive to ensure that high-frequency operational risk events are very-low-
severity events, and that high-severity events are very-low-frequency events.
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Figure 7.2 Loss intensity and frequency chart of operational risk events

7.3.1 High-Frequency/Low-Impact Risks (HFLI)

At an individual incident level, losses from high-frequency/low-impact (HFLI)
operational risks may be minor, but collectively, HFLI events are considered impor-
tant enough to include in the bank’s business decision-making processes. Many finan-
cial service providers will factor in these kinds of losses within their product pricing
structures. For example, petty fraud and process failures can occur relatively frequently
(high frequency), but with relatively low cost, and so are viewed as a “cost of doing busi-
ness.” HFLI risk is generally managed by improving business efficiencies.

EXAMPLE

Credit card fraud in the form of unauthorized purchases is common. Identifying potentially unau-
thorized charges on credit cards is integral to any bank’s operational risk management function.
To identify and prevent unauthorized charges, complex computer programs analyze every single
transaction for each credit card. Based on the location, the frequency, the type, and the amount of
the transactions, these programs establish a spending pattern unique to each card.

When a credit card that is primarily used to pay for groceries in rural Germany is suddenly
charged with the purchase of expensive jewelry in a different part of the world, the bank’s software
identifies the jewelry transaction as a pertinent deviation from the card’s spending pattern. The
risk management function usually suspends any further transactions for that particular card and
immediately contacts the owner to inquire whether the transactions were in fact made or author-
ized by the owner.

If the credit card transactions were made without the consent of the credit card owner, the
bank has successfully identified a compromised credit card and will invalidate or cancel the trans-
actions. Then, the bank will replace the compromised card with a new credit card.
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This process is costly. When banks adjust their credit card pricing structure, fees, annual
interest rates, and membership fees, it is often to provide for the costs of fraud detection and
deterrence. Credit card fraud is HFLI—high frequency, low-impact. Though costly, it would be of
much higher impact if banks did not aggressively monitor cardholders’ usage.

7.3.2 Low-Frequency/High-Impact Risks (LFHI)

Low-frequency/high-impact operational risks represent a challenging dimension for
risk managers. Because losses from this category of operational risk rarely occur, these
events are difficult to model and predict. But because losses from these events can be
extremely large, LFHI risks must be considered and managed. Rogue traders, terrorist
attacks, and fires are examples of LFHI risks. LFHI events can result in the collapse of
a bank.

EXAMPLE

The brokerage and investment bank Cantor Fitzgerald lost its New York City headquarters in the
World Trade Center terrorist attacks of September 11, 2001. The company lost all 658 employees
who were in the office that day, about two-thirds of its work force. However, thanks to the dedica-
tion and commitment of its remaining employees, the cooperation of its clients, and the support
of its backup resources (the result of business continuity planning), Cantor Fitzgerald was able to
restart its business within a week, ensuring its clients’ needs would be met and its remaining
personnel would continue to be employed.

7.4 Operational Risk Management
The operational risk management process aims to reduce the bank’s overall risk level
to one that is acceptable to both the bank’s senior management and its regulatory
supervisor. The typical operational risk management process can be split into five
fundamental steps illustrated in Figure 7.3:

Figure 7.3 Steps in the operational risk management process

Identification Assessment Measurement Mitigation and
control

Monitoring and
reporting
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• Identification. The first step is to consider all the bank’s services, processes, and
procedures and identify the potential risks and controls in place relating to each
service, process, or procedure. Process mapping and self-assessment questionnaires
are common methods used in identifying operational risks.

• Assessment. The next step is to consider each identified risk and assess the
effectiveness of existing controls in mitigating the risk’s potential impact.The risk
assessment process provides a good indication of the bank’s risk profile at both
aggregate and individual business unit levels, and highlights those areas that require
improved controls.

• Measurement. Operational risk measurement involves quantifying the potential
losses from each identified risk. Operational risk can be approximated using sim-
ple measures based on the size of the organization or particular business units or
modeled based on frequency and severity, as discussed in the previous section.

• Mitigation and control. Once operational risks have been identified, assessed,
and measured, additional controls and process improvements can be developed and
implemented to further mitigate identified risks to levels that are consistent with
the risk level of the organization. Process design enhancement and segregation of
duties are examples of methods for reducing operational risk.

• Monitoring and reporting. Operational risk management (and all risk manage-
ment) requires ongoing monitoring of risks and concise, timely communication to
bank managers, employees, and regulators. Regular risk reports on operational risk
events allow bank management to better understand and assess the operational
risk profile of the institution and to allocate required resources effectively to safe-
guard against unexpected increases in risk events.

7.4.1 Functional Structure of Operational Risk Management Activities

Banks can choose among several organizational structures to manage operational risk.
These designs differ in implementation and location within the bank’s internal organ-
ization. Usually, the bank’s operational risk management function is a part of the fol-
lowing business structures:
• A centralized risk function is responsible for risk management across the entire bank.
• A business line risk function is responsible for evaluation of an individual business

line.
• An individual business unit risk function is responsible for operational risk manage-

ment for a business unit and supported by a central risk management group or
function.

To achieve efficiencies, banks commonly adopt a mixed approach. Many banks
locate the risk analysis function centrally at the headquarters, or main office, level.The
risk monitoring functions are located as close to business units as possible. Defining
clear roles and responsibilities for the operational risk management functions strength-
ens the operational risk management system. Independent of how a bank structures its
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risk analysis, monitoring, measuring, and management functions, there are two main
approaches to building a companywide operational risk profile:

• The top-down approach first establishes a general assessment of risk from the
highest or broadest levels within the organization; see Figure 7.4. It then
refines this portfolio-level assessment by breaking the risks down into their
individual components, carefully reviewing the individual processes and their
attendant risks. This analysis always moves from a broad-based approach to an
increasingly more specific approach—from a portfolio level, to a business line level,
to the business unit level—to better gauge the risk’s potential effects. The results
of this analysis are then used to assess the gravity of both the individual risks and
their financial effects, and to provide inputs for the firm’s operational risk capital
calculations.

Figure 7.4 Operational risk—top-down approach

EXAMPLE

In 1990, Bankers Trust, a New York-based bank, initiated a top-down approach to assess its
operational risks. One of the first steps in this process was to ask the bank’s key business line
managers about potential loss scenarios within their business that “kept them awake at night.”
For each of these businesses each “desk” manager was then asked to assess the operational risks
they encounter. Then, they quantified past losses for each business and assessed the likelihood that
these risks could occur again. Managers were also asked about effective risk response approaches
to mitigate the impact of these operational risks. This review led to the creation of an extensive
inventory of risk classes. The inventory was then used to quantify the bank’s overall exposure to
each type of operational risk.

• In the bottom-up approach, first the risk management function assesses all
processes within each business unit separately and benchmarks each unit’s risk profile;
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it then aggregates identified risks at a corporate level. The information is presented to
a risk management committee or other oversight risk control function to generate a
companywide risk profile. This risk profile is the aggregate of risk profiles of each
individual business process; see Figure 7.5. Based on these results, the bank’s
operational risk capital is assessed.

Figure 7.5 Operational risk—bottom-up approach

EXAMPLE

Bank of Tokyo-Mitsubishi UFJ created a complex risk self-assessment database in which each risk
event was analyzed. The system contained 103 different types of risks. For each risk event, the
appropriate risk types had to be identified, and managers had to assess what the potential losses
could be, predict how frequently these events would likely occur each year, define factors that
could predict the occurrence of the risk event, list procedures that could reduce these operational
risks, and assess how effective the procedures could be.

Although the operational risk assessment approach of Bankers Trust and Bank of
Tokyo-Mitsubishi UFJ seem similar, there is one fundamental difference between the
two. Bankers Trust, based on its historical experience, created a companywide opera-
tional risk inventory, which then helped it to quantify its aggregate operational risk
exposure. Bank of Tokyo-Mitsubishi UFJ looked at each of its business processes and,
based on this self-assessment, developed operational risk management and measure-
ment approaches. It then based its calculations of the bank’s aggregate operational risk
exposure on these results.

Whichever of these approaches—top-down or bottom-up—a bank adopts, it must
be consistently maintained and appropriate to the overall risk profile of the bank.
Factors that influence this decision include the size, sophistication, nature, and com-
plexity of the bank’s activities.
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7.4.2 Operational Risk Identification, Assessment, and Measurement

Operational risk management begins with the identification and assessment of the risks
inherent in the bank’s services, policies, and procedures. The contemporary best prac-
tices used to study, assess, and analyze operational risks include:

• Audit oversight. The focus is on a review of individual business processes by
external auditors, this practice is usually used to supplement the bottom-up
approach.

• Critical self-assessment. Each business unit analyzes the nature of the operational
risks it faces.This subjective method leads to an inventory of various risks, includ-
ing an evaluation of the frequency and severity of past losses. Often this approach
would include the development of risk control processes, such as checklists and
questionnaires. This is a bottom-up approach.

• Risk mapping.This relates process flows, organizational units, and business units to
various operational risk types to help management understand the location of
operational weaknesses within the bank.This is considered a bottom-up approach.

• Causal networks. A map of the factors that directly or indirectly cause an
operational risk event is created. Using complex models, these causal networks are
used to measure the magnitude and distribution of operational risk losses and
improve the understanding of them. This bottom-up approach is widely used
because it captures the causes of risks.

• Key risk indicators. These measures the change in risks over time so it can be
estimated how risky activity is using objective statistical methods. This approach
builds on the assumption that as activities with key risk indicator of an activity
increase, so will the likelihood and magnitude of an operational risk event from an
activity. Using early warning signs—increased staff turnover, trade volumes,
number of failed trades, the frequency and severity of errors within one business
unit, etc.—potential losses can be estimated.This approach can be both top-down
and bottom-up.

• Actuarial models. The focus is on the frequency and magnitude of operational risk
losses and is based on internally collected or externally sourced information. This
approach uses mathematical modeling methods from the insurance industry and
can be used from both a bottom-up or a top-down modeling approach.

• Earnings volatility. The earnings of various operational units within the
bank are analyzed and the historical changes in the earnings are calculated. This
approach assumes that variations in earnings reflect operational risk events and not
changes in the business environment. It relies heavily on historical data and thus
is a back-ward-looking measure of risk. A shortcoming of using earnings volatil-
ity as a measure is that changes in operational risk management approaches within
a business due to improved processes or better understandings of risk events are not
quickly recognized in this top-down approach.



7.4.3 Example of Operational Risk Measurement and Management

To better understand the operational risk management process, consider the following
simple example in which a bank reviews the process mapping of a check deposited in
an account. The process of depositing a check at a bank usually consists of the steps
shown in Figure 7.6.

Figure 7.6 The process of depositing a check at a bank

In identifying the potential operational risks, the bank considers employees’
responsibilities at each step of the process and the possible operational risks that pres-
ent themselves along the way. Suppose that during this process, the bank notices a num-
ber of problems that occurred, for example, with clearing international checks deposited
in customer accounts from certain countries.

In assessing the problems with international check deposits, the bank finds that for
the 50,000 transactions of a total value with EUR 6 billion it processed last year
involving foreign checks from three countries, 950 experienced problems and process-
ing errors, or about 2%, resulting in a loss to the bank of EUR 100,000.The bank con-
cludes that international check processing for these three countries classifies as a
high-frequency, low-impact event: correcting each of the 950 events costs the bank
EUR 105 in personnel and other related expenses. The bank has now sufficient his-
torical information to estimate both the distribution of frequency and severity of future
losses from international check deposits.

To mitigate these losses, the bank decides to implement a control that causes checks
from these three countries to be flagged for special attention to ensure they are prop-
erly cleared.

Finally, the bank monitors and reports the frequency and severity of losses from all
international check deposits so that managers can identify patterns, trends, and clusters
of errors, providing valuable objective and other analytical information that will assist
in preventing problems and/or determining the root cause of an event (failure). Bank
supervisors also have access to these reports through their oversight function, and will
review them and make recommendations to bank management if they uncover issues
of importance.
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7.5 BASEL II AND OPERATIONAL RISK
The Basel II Capital Accord made operational risk management a new priority. Under
Pillar 1 of the Accord, banks are required to quantify operational risk, measure it, and
allocate capital as they do for credit risks and market risks. Basel II defines operational
risk as the risk of loss resulting from inadequate or failed internal processes, people,
and systems errors, or external events. Basel II outlines principles for developing and
operating an operational risk framework that addresses the following:

• Development of an appropriate risk management environment internally
• Risk identification, assessment, monitoring, and mitigation/control
• The role of bank supervisors
• The role of disclosure

Basel II expects banks to manage operational risk to reduce the probability of
adverse risk events. Properly managing operational risk should directly improve the
bank’s calculation of its operational risk capital.

Operational risk capital is capital allocated against possible operational losses. In
drafting Basel II, the Basel Committee was aware that introducing an operational risk
capital requirement could significantly impact the amount of regulatory capital that
banks need to hold.The committee also recognized that requiring banks to value their
operational risk and calculate risk capital (the first time for many banks) may present
onerous challenges and expenses, particularly for smaller banks with simple risk profiles.
For some banks, the cost of implementing highly complex methodologies for calculat-
ing operational risk capital could very well be greater than the benefits to be derived.
So the Basel II Committee allowed flexibility, suggesting banks could use any one of
three different approaches to calculate operational risk capital, or any combination of
the three approaches:

1. Basic Indicator Approach
2. Standardized Approach
3. Advanced Measurement Approach

By allowing banks to choose from the three approaches, the Basel II framework
encourages banks to become more precise in their approach to assessing the operational
risks and calculating operational risk capital. Each approach is increasingly more
sophisticated and more costly to implement than the previous one, but each is also
believed to target a bank’s operational risk capital requirement more accurately. The
more accurate the analysis and assessment, the more certain a bank can be that it is not
overestimating its actual operational risk capital needs, which would reduce its poten-
tial profitability.
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7.5.1 Basic Indicator Approach

The Basic Indicator Approach uses the bank’s total annual gross income as a risk in-
dicator for the bank.This approach assumes that the more income the bank earns, the
larger it is and the greater its operational risk. The bank’s required level of operational
risk capital is computed as a fixed percentage of the bank’s annual gross income aver-
aged over the previous three years (excluding negative and zero annual gross income
years from both the numerator and denominator). The fixed percentage as set by the
Basel Committee is currently 15%.

Given its simplicity, the Basic Indicator Approach is certainly the least costly in
terms of internal systems and support. However, it is a generally inferior alternative for
measuring the magnitude of operational risk—the bank may be setting aside more
capital to cover operational risks than it needs to. Most banks engage in a wide variety
of different types of businesses, each with an inherently distinctive risk profile, specific
internal operational risk monitoring requirements, and earnings potential. That all
business activities represent the same level of risk is a potentially hazardous oversim-
plification, and therefore, the fixed percentage set by the Basel Committee attempts to
overestimate the risk potential, resulting in a higher operational risk capital require-
ment. In practice, the Basic Indicator Approach is limited because it is not a true indi-
cator of risk and does not require a methodical review of the bank’s services, policies,
and procedures. However, it is simple and requires little in the way of direct expense.

EXAMPLE

AlphaBank makes loans only to corporate entities with assets in excess of EUR 200 million and
high-net-worth individuals with assets in excess of EUR 10 million. It also focuses its business to
deal with only a select number of these corporations and high-net-worth clients. BetaBank spe-
cializes in home mortgages and equity lines of credit to a wide, rapidly expanding, and predomi-
nantly retail, customer base. Both banks have the same positive gross annual income for each of
the past three years. AlphaBank’s business is likely to present less operational risk. Yet, under the
Basic Indicator Approach, both banks would calculate their operational risk capital allocation as the
same proportion of their gross income.

7.5.2 Standardized Approach

The StandardizedApproach to calculating a bank’s operational risk capital requirement
attempts to address some of the concerns related to the lack of risk sensitivity in the
Basic Indicator Approach.The Standardized Approach divides the activities of a bank
into eight business lines and then applies a fixed percentage, or beta factor, against the
average positive annual gross income (over three years) of each. The beta factor varies,
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depending on the business line, as seen in Figure 7.7. Once the capital requirement for
each of the eight lines is calculated, the eight values are aggregated to arrive at the bank’s
operational risk capital minimum.

Figure 7.7 Beta factors to calculate operational risk capital in the
Standardized Approach

Business Unit Fixed Percentage (Beta Factor)

Corporate finance 18%
Payment and settlement 18%
Trading and sales 18%
Agency services 15%
Commercial banking 15%
Asset management 12%
Retail banking 12%
Retail brokerage 12%

The Standardized Approach refines the Basic Indicator Approach by recognizing
that operational risk can vary by business unit. For example, a bank’s trading and sales
business unit is considered to carry a higher overall operational risk than its asset man-
agement business unit. The beta factor used in the calculation can be specified by the
bank’s regulator and can be adjusted to reflect the relative riskiness of diverse banking
operations.

By splitting the bank into separate business lines and assigning a different risk cal-
culation percentage to each, the Standardized Approach attempts to link a bank’s
operational risks more closely to its capital requirement. While this may be a better
approach for many banks, the Standardized Approach is limited—it does not capture
the bank’s actual operational risk, as it does not involve detailed risk assessment.

EXAMPLE

GammaBank operates several different business lines and is evaluating the operational risk
capital estimates that the Basic Indicator Approach and the Standardized Approach provide.
The relevant annual gross income for the various business lines for the past three years is in
Figure 7.8.

These two approaches offer two different minimum capital calculations; using the Standard-
ized Approach, the operational risk capital estimate is CHF 0.90 million less (CHF 20.25 million –
CHF 19.35 million = CHF 0.90 million).
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Figure 7.8 Comparision of Risk Capital Charge under the Basic Indicator Approach
and Standardized Approaches for GammaBank

Basic Indicator Approach:
Operational risk capital charge = (135 * 15% + 180 * 15% + 90 * 15%) / 3 = 20.25

Standardized Approach:
2006 component = max(0, 20 * 18% + 35 * 12% + 55 * 15% + 15 * 15% + 10 * 12%) = 19.5
2007 component = max(0, 30 * 18% + 55 * 12% + 60 * 15% + 10 * 15% + 25 * 12%) = 25.5
2008 component = max(0, 25 * 18% + 30 * 12% + 20 * 15% + 5 * 15% + 10 * 12%) = 13.05
Operational risk capital charge = (19.5 + 25.5 + 13.05) / 3 = 19.35

7.5.3 Advanced Measurement Approach

The AdvancedMeasurement Approach (AMA) is the most sophisticated approach to
calculate operational risk capital and allows the bank to use internally generatedmodels to
calculate its operational risk capital requirements. Use of the AMA is subject to stringent
regulatory requirements and rigorous bank supervisory oversight.The Basel Committee has
not recommended any particular models for banks to use under the AMA, leaving it up to
the bank to develop its own internal operational risk measurement systems.

In developing the bank’s AMA, the bank may draw from its own risk experiences,
including its loss history. The bank can complement this information with the pooled
loss histories of other institutions. Moreover, the bank can consider, model, and meas-
ure its own business and internal control environment. Clearly, developing the
methods and infrastructure to model and measure operational risk is significant and
costly. The benefits are twofold. First, the Basel Committee presumes (and regularly
monitors the validity) that the bank’s AMA provides a more accurate assessment of a
bank’s operational risk, thereby allowing banks to move away from the simple, overly
conservative weights used in the Basic Indicator and Standardized Approaches. Second,

Annual Gross Income in Basic Indicator Standardized
CHF Millions Approach Approach

2006 2007 2008 Beta Factor Beta Factor

Corporate finance 20 30 25 15% 18%
Retail banking 35 55 30 15% 12%
Commercial banking 55 60 20 15% 15%
Agency services 15 10 5 15% 15%
Retail brokerage 10 25 10 15% 12%

Total 135 180 90



OPERATIONAL RISK 199

banks using the AMA benefit from the careful consideration of its business practices
that must occur in assessing and measuring operational risk.

7.5.4 Criteria for Using Different Approaches

Banks must meet a “credibility” test in order to use the twomore sophisticated approaches.
Credibility is determined by the bank’s regulatory supervisor, who compares the opera-
tional risk capital requirement the bank calculates against the requirements calculated by
similar peer banks using the same approach.This comparison allows the bank supervisor
to make an educated determination as to whether the bank’s results are fairly stated and
“credible” relative to those of its peers. If the results are not credible, the supervisor can
direct that the bank use a simpler methodology to calculate its operational risk charge.

The Basic Indicator Approach, being the simplest, sets no criteria for adoption.
Banks must meet certain stipulations in order to use the Standardized or Advanced
Measurement approaches:

• Standardized Approach
To use the Standardized Approach, the bank must have a dedicated operational risk
function and systems in place to support it. Internationally active banks must also
have systems and procedures to collect, store, maintain, and report internal opera-
tional risk data. The operational risk management function of an international
bank must have clear lines of responsibility, and the bank must provide incentives
for improving the management of operational risk throughout the firm.As a practi-
cal matter, the bank’s supervisors can insist on a testing and monitoring period
before allowing the Standardized Approach to be used for regulatory purposes.

• AdvancedMeasurement Approach
Banks using the AMA are subject to strict qualitative and quantitative criteria.
The bank must fulfill the Standardized Approach criteria regarding international
banks and must augment its internal processes with external operational risk data.
It must also develop and properly implement a dedicated and appropriate opera-
tional risk framework. The bank must also actively involve major business lines,
control areas, audit areas, and the bank’s board of directors and senior manage-
ment in its operational risk oversight.
• Qualitative Criteria

The bank must adhere to a minimum set of quality standards, including those
focusing on the independence and design of the operational risk measure-
ment, management, and monitoring structure.

• Quantitative Criteria
To ensure that an internal model meets required standards, the Basel Accord
specifies that the bank must be able to demonstrate that its approach captures
potentially severe loss events and that the bank must maintain rigorous
procedures for operational risk model development and independent model
validation.



200 FOUNDATIONS OF BANKING RISK

Lastly, as determined by its regulatory supervisor, a bank wanting to deploy the
Advanced Measurement Approach is subject to a compulsory period of supervisory
monitoring.

A bank does not have to start with the Basic Indicator Approach. Provided the
bank meets the criteria outlined by Basel II and its regulators, it can implement either
the Standardized Approach or the AdvancedMeasurement Approach. A bank can also
migrate down from a more advanced methodology to a lesser one. Such a move
requires the approval of the bank’s regulatory supervisor, however. If the bank’s regula-
tor is not satisfied with the bank’s advanced approach calculations, or if the bank
subsequently fails to meet certain regulatory and/or Basel requirements, the regulator
can require the bank to revert to a simpler approach.

The Basel II Accord will also allow a bank to use a mix of approaches for calcu-
lating operational risk capital. For example, if the bank meets preset criteria, its
supervisor could allow it to use the Basic Indicator Approach or the Standardized
Approach for some parts of its operations and the Advanced Measurement Approach
for others.

7.5.5 Basel II and Operational Risk Management

As mentioned, Basel II requires, for the first time, that banks hold regulatory capital
against their operational risks. It is expected that approximately 12% of a bank’s capi-
tal will be held against these types of risk. The Basel Committee has adopted both a
quantitative and a qualitative approach to determine comprehensively a bank’s
operational risk capital. Inherent in these requirements is the fact that banks need to
understand their own operational risks, be able to collect operational risk loss data, and
create functions that focus on managing, monitoring, and mitigating operational risks.
Banks, regulators, and supervisors understand that the processes relating to and
associated with operational risk analysis, operational risk event measurement and
management, and risk capital calculations are dynamic and not just one-time or yearly
reoccurring events.



he Basel II Accord seeks to maintain stability in the international banking indus-
try by defining a three-pillar framework for capital adequacy. Pillar 1 outlines

approaches to measuring a bank’s credit, market, and operational risk and sets minimum
capital requirements based on the measured risk exposures. Pillar 2 describes how
supervisory review is to be used to oversee bank management and to encourage best
practices in risk management. Pillar 3 aims to use market discipline by defining dis-
closure requirements that allow market participants to readily assess a bank’s capital
structure and adequacy. Beyond the mandates of regulatory capital, bank management
has a responsibility to address the long-term well-being of the organization. Economic
capital is the capital level a bank must maintain to withstand large but unlikely losses
so that it can survive over the long term.

Chapter Outline

• 8.1 Bank Regulatory Capital
• 8.2 Basel II Minimum Capital Requirement
• 8.3 Pillar 2—Supervisory Review
• 8.4 Pillar 3—Market Discipline
• 8.5 Beyond Regulatory Capital
• 8.6 Banks, Bank Risks, and Regulation

Key Learning Points
• The Basel II Accord provides a general framework for how a bank’s overall

capital should be structured, defines “tiers” of eligible capital, and provides specific
rules on the relationships between different tiers.

CHAPTER 8
Regulatory Capital and

Supervision under Basel II
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• According to Basel II, the eligible capital for regulatory purposes must be greater
than or equal to 8% of the risk-weighted asset value.

• Pillar 2, supervisory review, ensures compliance with minimum capital require-
ments and encourages banks to use the best risk management techniques and
address risks beyond the scope of Pillar 1.

• Pillar 3 focuses on disclosure requirements to provide transparency with respect to
a bank’s capital structure, risk exposures, and capital adequacy.

• Economic capital establishes the capital level a bank must maintain to withstand
large but unlikely losses so that it can survive over the long term.

• Banks use economic capital models to decide the level and structure of capital.The
development and implementation of a well-designed economic capital model can
help a bank identify, understand, mitigate, and manage its risks more effectively,
leading ultimately to a more effective and stable bank.
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• Regulatory capital
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• Supervisory review
• Tier 1 capital
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• Unexpected losses
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Regulatory Capital and
Supervision under Basel II

8.1 BANK REGULATORY CAPITAL
The Basel II Accord defines a three-pillar framework to achieve consistent capital
adequacy requirements for active international banks.

• Pillar 1—Minimum Capital Requirements
• Pillar 2—Supervisory Review Process
• Pillar 3—Market Discipline

The goal of Pillar 1 is to set capital requirements as a function of the credit, mar-
ket, and operational risk exposures of the bank. Much of Pillar 1 focuses on explaining
the permissible approaches to measuring a bank’s credit,market, and operational risk.As
discussed in the previous three chapters, Basel II defines, for each risk type, several
approaches to estimate the bank’s riskiness, from basic to more sophisticated, as shown
in Figure 8.1.

Figure 8.1 Methods for calculating capital according to Basel II

Credit Risk Market Risk Operational Risk

Approaches (ordered
from least to most
sophisticated)

Result Risk-weighted asset Market risk Operational risk
value for credit risk capital charge capital charge
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By implementing and executing an approach for each risk type, the result will be a
risk-weighted asset value that corresponds to that risk.As discussed in this chapter, Basel
II also defines the eligible capital for regulatory purposes and, finally, sets a minimum
capital requirement as a function of the risk-weighted asset values.

Pillar 2 of Basel II describes how bank supervisory review is to be used both to
determine that banks meet the minimum capital requirements and to encourage best
practices in risk management. Pillar 3 defines disclosure requirements that allow
market participants to readily assess a bank’s capital structure and adequacy, thereby
allowing market discipline to further compel banks toward sound capital practices.

8.1.1 Bank Regulatory Capital

A bank’s regulatory capital is the minimum capital that regulators require the bank to
maintain. Equity capital is usually the primary asset that makes up the bank’s regulatory
capital. The Basel II Accord provides a general framework for how a bank’s overall
capital should be structured and defines guidelines for eligible capital. In particular, Basel
II defines “tiers” of capital and provides specific rules on the relationships between
different tiers that must be followed to meet mandated minimum capital requirements.

8.1.2 Tier 1 Capital

The amount of Tier 1 capital held by a bank is considered a core measure of its finan-
cial strength.The primary element ofTier 1 capital is shareholders’ equity (the amount
of capital left over after subtracting the bank’s liabilities from its assets).To this coreTier
1 capital, a bank can add innovative capital such as complex financial instruments that
have both equity and debt features. Bank supervisors place strict rules on this innovative
Tier 1 capital. The complex financial instruments that can be considered for the Tier 1
capital are beyond the scope of this book.

8.1.3 Tier 2 Capital

Tier 2 capital is the second most important type of capital that can be used to meet
a bank’s regulatory minimum capital requirements. Tier 2 capital may consist of
undisclosed reserves and certain subordinated termdebt, debt issued by the bank that
ranks lower on the repayment scale than depositors in the event of a bank default. For
example, one type of undisclosed reserves is revaluation reserves, where a company’s asset
is revalued and the new higher value is recorded on the company’s books.

EXAMPLE

AlphaBank owns government bonds that have increased in value by USD 20 million. The bank is con-
sidering selling the majority of these bonds in the near future. However, the bank cannot actually
realize this profit until it sells the bonds. As such this price appreciation is considered “unrealized”
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profit. If these bonds can be revalued according to regulatory guidelines and with bank supervisory
consent to reflect their “unrealized” profit, this “unrealized” profit of USD 20 million can be added
to a reserve account and used for Tier 2 capital calculations.

The Basel Committee also defines rules governing the ratios that banks must main-
tain between different classes of capital. One primary restriction is that Tier 2 capital
cannot be greater than Tier 1 capital.

8.1.4 Tier 3 Capital

Tier 3 capital includes a wider variety of subordinated debt than that allowed for Tier
2 capital and may include profits from the bank’s trading activities.Tier 3 capital can only
be used to support the market risk the bank takes in its trading book. Instruments that can be
counted as Tier 3 capital are generally too risky to be used for material portions of a
bank’s capital calculation. For example, using trading profits in the capital calculation is
obviously risky, as the trading profits could disappear at any time.

8.1.5 Deductions and Adjustments from Regulatory Capital

Certain capital items cannot be included in a bank’s regulatory capital calculation.
Typically these are:
• Goodwill—this arises when the purchase price of a business is greater than the book

value of the capital of the acquired company.Goodwill is a subjective assessment by
the market and so is not included in the capital calculation.

• Investments in subsidiaries engaged in banking and similar activities under certain
conditions.

• Shares held by the bank in another bank.

8.1.6 New Capital

Usually, growing banks retain some of their profits to add to their Tier 1 capital base.
Retained capital allows the bank to support new business without raising new capital
from activities such as issuing new shares, issuing debt, or seeking private investors.
Raising new capital can be a time-consuming and expensive process.

The Basel Committee allows interim annual profits, adjusted for some items, to be
added to Tier 1 capital as long as the bank's auditors also allow it. This is particularly
useful for banks with rapidly growing balance sheets. If these banks were forced to wait
until the end of their fiscal year before profits could be counted as regulatory capital,
they might need interim injections of capital from shareholders to maintain their
business growth.
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8.2 BASEL II MINIMUM CAPITAL REQUIREMENT
As discussed in previous chapters, the Basel II Accord requires banks to measure the
riskiness of their assets with respect to credit, market, and operational risk. Given the
approved approaches to calculating the riskiness with respect to credit, market, and
operational risk, banks will have derived the following values:

• Total risk-weighted assets for credit risk, denoted by RWAc
• Market risk capital requirement, denoted by CRm
• Operational risk capital requirement, denoted by CRo

Then, the total risk-weighted assets (RWAT) value for the bank is:

RWAT = RWAc + 12.5 * (CRm + CRo)

In addition, banks will have calculated their eligible regulatory capital (RC) roughly
as follows:

RC = Tier 1 Capital + Tier 2 Capital – Deductions

The Basel II minimum capital requirement states that:

RC ≥ 8%
RWAT

In words, the eligible capital for regulatory purposes must be greater than or equal
to 8% of the risk-weighted asset value. Naturally, the Basel Committee retains the
ability to adjust the 8% minimum parameter according to historical results over time.

There are additional capital calculations for credit and market risk.
• For credit risk: Eligible Tier 1 and Tier 2 capital for credit risk must be greater

than 8% * RWAc.
• For market risk: Eligible Tier 1, Tier 2, and Tier 3 capital for market risk must be

greater than CRm.

EXAMPLE

Bank JKL has used approved Basel II approaches to calculate its credit, market, and operational
risk values as follows:
• Total risk-weighted assets for credit risk, RWAc = USD 1,200 million
• Market risk capital requirement, CRm = USD 40 million
• Operational risk capital requirement, CRo = USD 60 million
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In addition, Bank JKL has the following capital:
• Tier 1 capital: USD 150 million
• Tier 2 capital: USD 110 million
• Tier 3 capital: USD 0 million
• Deductions: USD 10 million

Then, using the formulas above,

RWAT = RWAc + 12.5 * (CRm + CRo)
= 1,200 + 12.5 * (40 + 60 )
= USD 2,450 million

RC = Tier 1 capital + Tier 2 capital + Tier 3 capital – Deductions
= 150 + 110 – 10
= USD 250 million

Capital ratio = RC ≥ 8%
RWAT

= 250 / 2,450
= 10.2%
≥ 8.0%

Regulatory capital ratio = USD 250/USD 2,450 million = 10.2%, which exceeds the minimum
requirement 8%

Since the Bank JKL capital ratio exceeds 8%, Bank JKL meets the minimum regulatory capi-
tal requirement of the Basel II Accord. In fact, any eligible capital level in excess of USD 196 million
(= 8% * USD 2,450 million) will satisfy the minimum regulatory capital requirement for Basel II.

Actual examples of regulatory capital can be seen by viewing the interim quarterly
financial reports of several large international banks. Figure 8.2 shows the capital com-
position, risk-weighted asset breakdowns, and capital ratios from posted second quarter
2008 financial reports from UBS,1 HSBC,2 Barclays,3 and BBVA.4

In all of the cases for the four banks:
• Tier 1 capital is greater than or equal to Tier 2 capital, as required under Basel II.
• Credit risk is the dominant contributor to risk-weighted assets, as credit risk is

generally the biggest risk for banks.

——————————
1. From “UBS Financial Reporting, Second Quarter 2008,” available at http://www.ubs.com.
2. From “2008 Interim Report, HSBC Holdings plc,” available at http://www.hsbc.com.
3. From “Barclays PLC, Interim Results, Figures 2008,” available at http://www.investorrelations.barclays.co.uk.
4. From “BBVA, Quarterly Report, January-June 2008,” available at http://www.bbva.com.

http://www.ubs.com
http://www.hsbc.com
http://www.investorrelations.barclays.co.uk
http://www.bbva.com
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• Capital ratios comfortably exceed 8%, the minimum requirement of Basel II. Basel
II defines the minimum requirement, but bank management may set higher thresh-
olds to maintain a target credit rating and/or to avoid potential increases to
regulatory charges if the bank were to fall below the regulatory minimum.

Figure 8.2 Sample regulatory capital reports

Shareholder equity and other
Deductions

Tier 1 Capital

Subordinated debt and other
Deductions

Tier 2 Capital

Other Deductions

Total Capital

Credit risk
Market risk
Operational risk

Total Risk-Weighted Assets

Capital Ratio

Min. Capital Req. (8%)
Capital Surplus

8.3 Pillar 2—Supervisory Review
This review by bank supervisors ensures compliance with minimum capital requirements
and encourages banks to develop and use the best risk management techniques. Pillar 1

UBS1

(million CHF)

56,203
(18,703)

37,500

14,181
(1,012)

13,170

0

50,670

260,578
19,195
43,404

323,177

15.7%

25,854
24,816

HSBC2

(million USD)

154,787
(46,936)

107,851

53,781
(14,682)

39,099

0

146,950

1,071,482
52,533

107,466

1,231,481

11.9%

98,518
48,432

Barclays3

(million EUR)

37,069
(9,369)

27,700

18,775
(1,306)

17,469

(717)

44,452

283,746
40,462
28,531

352,739

12.6%

28,219
16,233

BBVA4

(million EUR)

30,270
(9,556)

20,714

13,355
(490)

12,865

0

33,579

Not provided
Not provided
Not provided

268,357

12.5%

21,469
12,110
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defines the calculations to determine the minimum regulatory capital required with
respect to market, credit, and operational risk. Pillar 2 sets out the principles of the
supervisory review process that national authorities should use (in addition to the Pillar
1 capital calculations) to evaluate a bank’s capital adequacy.

In particular, Pillar 2 addresses three main areas that are either not covered or fall
outside the scope of Pillar 1.
1. Risks not fully considered by Pillar 1, such as credit concentration risk where a bank

would have too much of its risk concentrated (e.g., in home loans in a certain part
of a country)

2. Risks not considered at all by Pillar 1 (e.g., interest rate risk in the banking book)
3. Factors external to the bank (e.g., business cycle effects)

In addition, Pillar 2 defines the supervisory assessment of a bank’s compliance with
the minimum standards set for the use of the more advanced methods of capital calcu-
lation in Pillar 1.

Review by bank supervisors is not a substitute for good management.The board of
directors and senior management of a bank have the responsibility to ensure that they
maintain adequate capital to support the bank’s business activities, including those
beyond the scope of Pillar 1.

Bank management is responsible for developing an internal capital adequacy
assessment process (ICAAP) that evaluates the risk and control environment across all
the bank’s operations. Capital assessment is an ongoing process that is an integral part
of managing a bank’s business activities. The process not only evaluates current capital
requirements, but also estimates future capital requirements. Bank management uses the
estimates for each of its businesses to set capital targets that are aggregated to determine
the bank’s overall capital requirement. Bank management then monitors the bank’s
actual capital requirement, as determined by the business it conducts against its previ-
ously estimated targets as part of its oversight of the bank’s operations.

The quality of the internal capital assessment process is evaluated by the supervi-
sory authorities. This evaluation, combined with other factors, determines the target
capital ratio set for the bank. Any deficiencies in the process may result in an increased
capital ratio requirement for the bank imposed by the supervisor. Higher capital
requirements imply that less funds are available to lend or invest, which may result in
lower profits. Banks therefore have a commercial, as well as a prudential, incentive to
develop and maintain a high-quality capital assessment process.

Although bank supervisors can raise the capital ratio in response to deficiencies
identified during a review, they may also use other measures to address perceived
deficiencies, such as:
• Setting targets for improvements in the risk management structure
• Introducing tighter internal procedures, or improving the quality of staff through

training or recruitment
• In extreme cases, curtailing the level of risk the bank can incur or business activity

it can engage in until the problem is resolved or controlled
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The Basel Committee sees the supervisory review process as an active dialogue
between a bank and its supervisor.The two should be working together to identify and,
if necessary, take rapid action to restore the bank’s capital position to a satisfactory level.

8.3.1 Four Key Principles of Supervisory Review

Pillar 2 identifies four key principles of supervisory review, described in detail here.

Principle 1
Banks should have a process to assess their overall capital adequacy in relation to their risk
profile as well as a strategy to maintain their capital levels.

Bank management bears primary responsibility for ensuring that the bank has
adequate capital to meet its current and future requirements. Its capital targets must be
set with integrity and be consistent with its risk profile and environment. The capital
targets must be integral to the bank’s strategic planning and should incorporate exten-
sive stress testing.

In particular, Basel II describes five features of a rigorous capital assessment process:
• Board and senior management oversight. Bank management is responsible for

understanding the nature and level of risk taken by the bank and monitoring the
relationship between the level of risk and the bank’s capital requirement.The board
of directors or its equivalent must set the level of risk that the bank is willing to
take (risk appetite) and establish an internal framework to assess risk, relate the
level of risk to capital targets, and monitor compliance with internal limits and
controls. The framework should also incorporate a capital planning process that is
consistent with the bank’s strategic business plan.

• Sound capital assessment. The target capital ratio should be related to the bank’s
strategic business plan, and there should be a transparent link between risk and
capital.

• Comprehensive assessment of risk. All material risk exposures should be measured or
estimated, including those risks identified by Pillar 1 and others, such as interest
rate risk, liquidity risk, and credit concentration risk.

• Monitoring and reporting. The bank must establish a system for monitoring and
reporting risk that allows management to assess how changes in risk affect its
capital requirements. Bank management should receive regular reports that show the
bank’s capital level and its capital requirements. The reports should allow man-
agement to evaluate the level and trends of material risks, evaluate the sensitivity and
reasonableness of current risk measures, and determine that the bank holds sufficient
capital against the various risks and that it is in compliance with established
capital adequacy goals.
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• Internal control review. The bank’s internal control framework is a key element in
the capital assessment process. An effective review of this framework should
include an internal or external audit.

Principle 2
Supervisors should review and evaluate banks’ internal capital adequacy assessments and strate-
gies, as well as their ability to monitor and ensure their compliance with regulatory capital
ratios. Supervisors should take appropriate supervisory action if they are not satisfied with the
result of this process.

The supervisory review process may involve on-site visits, off-site reviews, meet-
ings with bank management, reviewing relevant work carried out by external auditors,
and monitoring periodic reports. The regular review process should:
• Closely examine the calculation of risk exposures and the translation of risk into a

capital requirement
• Focus on the quality of the process and on the quality of internal controls around

the process
• Ensure that the composition of the capital held is appropriate for the scale of the

business activity it supports
• Evaluate how the capital assessment process is monitored and reviewed by bank

management
• Ensure that targets are appropriate for the current operating environment
• Ensure that the bank takes into account the effects of extreme or unexpected events

when setting capital targets
• Identify any deficiencies in the capital assessment framework

On completion of the review, supervisors should take action if they are not satisfied
with all or part of a bank’s risk assessment process.

Principle 3
Supervisors should expect banks to operate above the minimum regulatory capital ratios, and
they should be able to require banks to hold capital in excess of the minimum.

The minimum capital requirements set in Pillar 1 provide a baseline for banks and
supervisors to gauge capital levels. In practice, banks will maintain a buffer above the
minimum capital requirement, due to:
• Risks/business activities not properly covered by Pillar 1
• Bank-specific conditions that warrant additional capital
• Local market conditions
• Need/desire of the bank to maintain or achieve a high credit rating
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• The need to ensure that the bank will not be required to raise capital quickly if
market conditions change

From the supervisory review process, supervisors may also require banks to hold
additional capital if they are not convinced that current capital is sufficient for the risks
faced by the assets of the bank.

Principle 4
Supervisors should seek to intervene at an early stage to prevent capital from falling below the
minimum levels required to support the risk characteristics of a particular bank and should
require rapid remedial action if capital is not maintained or restored.

If a bank is failing to maintain its capital requirement, supervisors can use their
discretion in taking action to correct the situation. Bank supervisors can require a bank
to suspend dividend payments and/or raise extra capital to restore its capital ratio. If the
problem is likely to take some time to resolve, supervisors could increase monitoring the
bank and require the bank to submit a plan to restore the capital ratio to a level set by
the supervisor.

Bank supervisors can increase a bank’s capital requirement as a short-term measure
while underlying problems are resolved.The increase in capital could be withdrawn when
the supervisor is satisfied that the bank had overcome its operating difficulties.

8.3.2 Specific Issues to Address During Supervisory Review

The four principles in Pillar 2 describe a framework for supervisors to use in developing
their own review procedures.The Basel Committee has also identified a number of other
important issues that should be included in all supervisory reviews.These are issues that
either form part of the standards set for the use of the advanced calculation methods or
cover areas not directly addressed in Pillar 1—for example, stress testing and scenario
analysis in liquidity testing.

Interest Rate Risk in the Banking Book
As discussed in Section 2.2, interest rate risk in the banking book refers to the potential
loss in a bank’s lending and deposit activities due to changes in interest rates.The Basel
Committee considers interest rate risk in the banking book a significant risk that needs
capital support. However, the Committee also accepts that the nature and management
of this risk is very diverse across the international banking community and that this risk
should be addressed under Pillar 2. Bank supervisors have discretion to implement a
mandatory capital requirement if they feel it is appropriate for their own banking com-
munity. The committee recognizes that the reporting of this risk relies on the banks’
own internal risk management systems. Supervisors also require reports based on a stan-
dard interest rate shift to allow for comparison across the banks under their jurisdiction.
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If a bank is deemed to be holding insufficient capital to cover its interest rate risk,
supervisors must require the bank to reduce its risk, hold more capital, or implement a
combination of both.

StressTests under the Internal Ratings-Based (IRB) Approach in Pillar 1
Banks using the IRBApproach must ensure that they have sufficient capital to cover the
IRB Approach’s requirement. They must also have sufficient capital to cover any defi-
ciencies identified in the credit risk stress tests carried out as part of the IRB Approach.

Definition of Default
The Basel Committee defines the event of default to have occurred when either or both
of the two following events have taken place:
1. The bank considers that the obligor is unlikely to pay its credit obligations to the

banking group in full, without recourse by the bank to actions such as taking
formal possession of any collateral held.

2. The obligor is past due more than 90 days on any material credit obligation to the
banking group. Overdrafts will be considered as being past due once the customer
has breached an advised overdraft limit or been advised of a limit smaller than its
current outstanding obligation to the bank.

Banks must use the Basel-referenced definition of default in their internal estimates
for the probability of default (PD), loss given default (LGD), and exposure at default
(EAD). However, bank supervisors will issue guidance on the interpretation of the
default definition in their own jurisdiction. Supervisors should evaluate the impact of
how a bank interprets the definition on the calculation of its capital requirement.

Residual Risk
Pillar 1 allows banks to mitigate their credit exposures by using collateral, guarantees, or
credit derivatives. The capital offset allowed against an exposure assumes that the risk-
mitigating method (sometimes referred to as a hedge) has been perfectly executed.How-
ever, there may be residual, legal, or documentation risks that could result in the bank
having a greater exposure than it had originally recorded. Banks should develop policies
and procedures to minimize their exposure to such residual risks. Banks must evaluate
the quality of their policies and procedures to determine whether their credit
exposures should or can be fully offset by their mitigation methods. Supervisors will
review the bank’s evaluation and will take action if they feel the process has deficiencies.

Credit Concentration Risk
A risk concentration is any single exposure or group of exposures that has the potential
to generate losses that could jeopardize a bank’s ability to carry on its business. Credit
risk concentration is the most common concentration risk because lending is often a
bank’s primary activity.
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EXAMPLE

In January 1998, Hong Kong-based Peregrine Investment Holdings, one of Asia’s biggest inde-
pendent investment houses, went into liquidation with outstanding debts of some USD 400 million.
Concentration risk was a principal cause of the collapse as Peregrine had lent approximately 20%
of its capital base to Steady Safe, an Indonesian taxi and bus operator that went bankrupt.

Risk concentration is a major cause of banking problems. Credit risk concentration
can take different forms and may include:
• Significant exposures to a single counterparty or financially related group of coun-

terparties
• Exposures to counterparties in the same economic region or geographical location
• Exposures to counterparties that are dependent on the same business activity or

commodity
• Indirect exposure to credit mitigation methods such as holding a single type of

collateral

Banks must identify and manage credit risk concentrations as part of their risk man-
agement process. Credit risk concentrations should be defined in relation to the bank’s
operations and relevant risk limits and exposures set either in relation to regulatory
capital requirements or in relation to total assets. Banks should ensure that their inter-
nal procedures are effective in identifying,measuring,monitoring, and controlling credit
risk concentrations. Concentration risk is not covered by Pillar 1 requirements.

Operational Risk
The use of gross income as a proxy to reflect operational risk exposure under both the
Basic Indicator Approach and the Standardized Approach may in some cases underes-
timate the risk. Supervisors should examine the nature of the bank’s business and
compare the risk calculations with similar banks in their jurisdiction.

Securitization
Through securitization, the bank removes (sells) and transfers its credit risk to the
investors who are buying the securitized product. As a result, the bank needs less capi-
tal on its books—securitization brings capital relief.The bank supervisory review of the
securitization process should examine how completely the securitization has transferred
the bank’s risks, determining whether the bank has retained any residual risk(s). If some
risk remains, supervisors may decrease or remove the capital allowance calculated under
Pillar 1. The aim is to determine a level of capital allowance that reflects the level of
credit risk transferred by the securitization.
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8.3.3 Accountability and International Cooperation

There is an element of discretion in the supervision of banks because banking activity is
subject to different local regulations. Bank supervisors should ensure that their discre-
tionary supervisory activities are carried out with transparency and accountability. Crite-
ria for the review of capital adequacy for financial institutions should be publicly available.
The criteria should include any policies that impose capital ratios above the minimum set
in Basel II. Any decision to impose a higher capital requirement on an individual bank
should be explained to the bank, specifying the reasons and the corrective action required.

International banks are likely to be active in a number of jurisdictions. As such, they
will be subject to supervision by their home authority as well as each host authority in
countries where they have banking operations. This situation is usually referred to in
literature as home-host matters. The new Basel II Accord requires closer practical
cooperation between home and host supervisors to help reduce the supervisory burden
on such international banking groups.

The home supervisor should lead the coordination effort between itself and the host
supervisors (those supervisors who would oversee the bank’s branch operations in another
country) responsible for a banking group’s operations. The aim should be to reduce the
implementation burden on banks and conserve supervisory resources by avoiding
redundant or uncoordinated validation work.

8.4 PILLAR 3—MARKET DISCIPLINE
Disclosure is the dissemination of material information that allows a proper evaluation
of a bank’s business. This information guides investors and the market and gives bank
customers a clearer view of the bank’s operations and risk exposures. Disclosure
requirements ensure that corporate entities share pertinent information about their
financial performance with investors, with the information being presented according to
generally accepted standards.

Both privately held and publicly traded companies are required to produce finan-
cial statements: profit and loss reports, balance sheets, and tax reports.These statements
must be signed by the company’s external auditors and reflect relevant, generally
accepted accounting principles.To perform this task, auditors are required, among other
things, to test and verify the quality of the company’s internal controls as they relate to
its financial reporting.

Publicly traded companies must also make additional disclosures required by the
exchange on which their shares are traded, often known as “filings.” The filings reflect
the shareholders’ information needs and contain very detailed financial information. In
some countries, the management of publicly traded companies must also certify, subject
to incurring legal liability for falsely doing so, that the company’s financial statements
correctly and fully reflect the actual financial position of the company. In the United
States, this is required under the Sarbanes-Oxley Act.



216 FOUNDATIONS OF BANKING RISK

EXAMPLE

In the mid-1990s, Parmalat, an Italian dairy and food corporation, aggressively bought other dairy
and food companies all around the world through the use of debt instruments. By 2001, many of
the newly bought companies were losing money. Irrespective of the poor performance of its port-
folio of companies, the company continued its aggressive expansion, but instead of financing it
with debt, Parmalat issued complex financial products, including derivatives. Derivatives enabled the
company to hide its losses and the significant debt it had accumulated. By the end of 2003, the
fraudulent accounting practices at Parmalat were exposed, including the selling of credit-linked
notes to themselves. Parmalat's bank, Bank of America, released a document attesting that EUR 4
billion reported to be in Parmalat's bank account was not there. The actual extent of the accounting
fraud has been estimated to be about EUR 14 billion. The firm was declared insolvent, and eventu-
ally the CEO, Calisto Tanzi, was sentenced to 10 years in prison for financial fraud. While Parmalat
was not a bank, many banks are publicly held companies and are just as accountable to their
shareholders as was Parmalat. A bank's failure to meet disclosure requirements of an exchange,
regulator, or supervisor can have equally disastrous effects.

Pillar 3 focuses on disclosure requirements to complement the minimum capital
requirements (Pillar 1) and supervisory review process (Pillar 2). Pillar 3 disclosure
focuses on capital information, not financial performance, and addresses the company’s:
• Capital structure
• Risk exposures
• Capital adequacy

Pillar 3 requires that the information considered for disclosure be material to the
company’s operations and investors’ evaluation of the company’s operations. The Basel
II Accord considers information material if “its omission or misstatement could change
or influence the assessment or decision of a user relying on that information for the
purpose of making economic decisions.” But under Pillar 3, banks are not required to
disclose proprietary or confidential information, including confidential customer infor-
mation.

Under Pillar 3,most banks make their disclosures every six months.There are three
exceptions to this standard:

1. Small banks with stable risk profiles are permitted to make yearly disclosures.
2. Large, international banks must publish their Tier 1 and total capital adequacy

ratios, as well as those ratios’ components, quarterly.
3. Banks can make their qualitative disclosures of a general nature (meaning

information about the bank’s principles and procedures that it uses to assess its
risks) yearly.
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8.4.1 Accounting Disclosures

Basel II recognizes that risk disclosures and financial disclosures are dissimilar, and
reconciling these two different types of disclosures can be expensive and time-consum-
ing, if not unfair, for banks with stable risk levels.

Given the different purposes of financial accounts—investor information—and reg-
ulatory risk reports—relationship between risks and capital—any detailed reconciliation
between risk disclosures and financial disclosures would be costly and difficult. For many
banks, such reconciliation would involve significant systems expenditures. Basel II there-
fore suggests that banks publish their annual report and other financial statements
separately from the required supervisory regulatory reports.

8.4.2 General Disclosure Requirements

The Basel II Accord requires banks to develop formal disclosure policies and processes
to validate their disclosure and to reevaluate what information should, and should not
be disclosed in the future. These policies and procedures should be approved by the
bank’s board of directors.

Pillar 3 requirements apply to both quantitative and qualitative disclosure with
regard to the following:
• Bank, group, and subsidiary structure. Disclosure requirements generally apply to the

consolidated banking group—the entire bank, with all its banking and non-
banking subsidiaries.

• Capital structure. Banks must disclose details of their capital structure. The quali-
tative disclosure focuses on the different types of capital the bank has, while the
quantitative disclosures include the following:
- Amount of Tier 1 capital, by capital source (shares, reserves, etc.), amount of

Tier 2 capital, and amount of Tier 3 capital, if needed
- Deductions from capital, if needed
- Total regulatory capital

• Capital adequacy. The bank must discuss how it assesses its capital adequacy, a
qualitative disclosure; and the bank’s capital requirements for credit risk, market
risk, and operational risk, its total capital, and its Tier 1 capital ratio, all quantita-
tive disclosures.

8.4.3 Disclosing Risk Exposure and Risk Assessment

Pillar 3’s risk disclosure requirements depend on the approach the bank uses to calculate
its required risk capital.The complexity of the approaches used by the bank will dictate
what information needs to be disclosed.

General qualitative disclosure would include information on:
• Risk management objectives and policies relating to each defined risk area
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• The structure and organization of the relevant risk management function
• The use of hedging and risk-mitigating strategies

Quantitative disclosure requirements are complex, and any detailed listing would be
lengthy. Generally, credit risk disclosures include information on:
• Gross and average credit exposure by major products
• Geographic, industry, and maturity distribution of exposures by major products
• Loans, provisions, and write-offs by industry, by counterparty, and by geographic

area

Generally,market risk disclosures include information on:
• The capital requirements for the four main types of general market risk: interest

rate risk, equity risk, foreign exchange risk, and commodity risk
• High, average, and low value-at-risk (VaR) values over the reporting period and an

evaluation of the reliability of these calculations

There are no quantitative operational risk disclosure requirements other than those
covered in the capital adequacy disclosures.

Finally, banks with interest rate risk in the banking book have to disclose informa-
tion that allows a qualitative assessment of the models used to assess these risks.Model
inputs include assumptions on prepayments and withdrawals of deposits.The quantita-
tive disclosure concerning a bank’s interest rate risk would reflect the effects interest rate
changes have on the earnings or value of the bank.

8.5 BEYOND REGULATORY CAPITAL
Without question, meeting regulatory capital requirements does not relieve the board of
directors and senior management of a bank of their responsibility to provide competent
and prudent bank leadership and oversight, including the maintenance of adequate cap-
ital to support the bank’s business activities beyond the scope of regulation.By design, reg-
ulatory capital defines the minimum capital requirement determined by a government
agency whose primary concern is banking safety and stability for the general public.

EXAMPLE

In 2007, the global banking system started to experience capital adequacy issues related to the
United States subprime mortgage market. In 2008, these issues became acute as losses were being
incurred at unprecedented rates by banks as housing prices fell and borrowers defaulted on their
loans. Banks were forced to raise capital from external sources. Refer to Figure 8.2. For example, if
UBS experienced losses related to the subprime market and credit bubble that resulted in a reduc-
tion of its Tier 1 capital by 35% or CHF 19,671 million, its capital ratio would have dropped to 9.6%.



REGULATORY CAPITAL AND SUPERVISION UNDER BASEL II 219

Although above the 8% minimum, it would be too close to provide confidence to the markets and
its counterparties regarding its ability to withstand further losses in its portfolios. This example
would also be the same for HSBC, Barclays, and BBVA.

In fact, real estate market values fell sharply in 2007 and 2008, affecting most of the banks
around the globe. Although banks attempted to raise capital in any number of ways to shore up
their balance sheet, ultimately every bank became concerned about the balance sheet of its bank-
ing counterparties and questioned whether all possible losses were being disclosed and positions
were being valued properly.

This resulted in a freezing of credit in the financial system as banks became unwilling to lend
funds to each other and to their customers. This catastrophic situation forced governments to
establish programs aimed at restoring confidence in the banking system and recapitalizing their
banks so that the banks would resume lending money.

Unfortunately, a solution to this problem has not yet been found despite the efforts of thou-
sands of individuals and the injection of trillions of U.S. dollars and other global currencies into the
financial system.

The topics previously discussed in this chapter relating to supervision and oversight are now
the subject of much discussion and regulatory investigation. Numerous issues such as whether
bank management exercised proper oversight, whether bank leadership was competent and prudent
in its managerial activities, and whether banks were properly valuing their positions, among
numerous other factors, are now being debated.

Regulatory capital mandates are designed to help ensure that in the event of distress
or the failure for an individual bank, capital levels are adequate to prevent any individ-
ual bank’s problem from becoming a system-wide problem. As such, the time horizon
relating to regulatory capital calculations tends to be short term—10 days for market
risk capital in Basel II, for example. Regulators want to ensure that the bank’s capital
would cover losses if its assets had to be liquidated quickly. Regulatory capital initiatives
must be well defined, well tested, and broadly applicable. The methods for calculating
regulatory capital are more rigid and focused on particular risks that all banks are likely
to face, namely credit, market, and operational risk.

A key component of Pillar 2 is directed at supervisory evaluation of the quality of
the bank’s internal capital adequacy assessment process (ICAAP). Bank management
must consider the long-term health and success of the bank, decide its risk tolerance,
and set the capital level to be optimal with respect its acceptable trade-off between risk
and reward. Higher capital levels imply that less funds are available to lend out or
invest, lowering profits. But higher capital levels also imply greater ability to absorb
losses, which improves a bank’s credit rating and lowers borrowing costs. Given the
immense impact of this decision, bank managers must maintain a high-quality capital
assessment process that addresses all the particular risks faced by that bank, not just
those identified by regulators.

Economic capital is a related concept to regulatory capital. Economic capital
reflects the capital level a bank must maintain to withstand large but unlikely losses so
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that it can survive over the long term. It measures potential, though unexpected, losses
that would have to be covered by capital. Economic capital as a risk measure evolved
from the value-at-risk (VaR) methodology (see Chapter 5). Both bank supervisors and
bank management find VaR an important tool because it considers the vital question:

“For a particular confidence level (e.g., 95% of the time), what is an upper bound on how
much could the bank lose in the next time period (e.g., 24 hours, week, month, or year)?”

Recall from our earlier discussion (chapter 5), VaR does not represent the absolute
worst-case loss but the worst loss for some percentage of the time (e.g., 95%). Note that
an alternative and equivalent question answered by VaR is:

“In the worst 5% of possible scenarios for the next time period, what is the least the bank
could lose?”

Economic capital considers the same question as VaR but is particularly concerned
about the worst-case losses at a very high confidence level beyond what the bank
considers normal losses that will be a part of running a business. Economic capital
modeling involves estimating a probability distribution for the bank’s potential losses,
meaning deriving the likelihood of each possible loss value or ranges of loss values.

8.5.1 Calculating Economic Capital

Banks can calculate the economic capital needed for the whole bank or they can calcu-
late it separately for various risks or types of losses such as loan losses or trading losses.
In the AlphaBank example below, we calculate economic capital for loan losses. The
process is represented graphically in Figure 8.3.

Figure 8.3 Economic capital chart
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The first step is to estimate the probability distribution of credit losses for a
particular period of time.We follow the common approach and consider a one-year time
horizon.The horizontal axis in Figure 8.3 represents potential losses (plotted as positive
numbers). The vertical axis represents probability. The curve plotted is a probability
density function of losses.The area under the curve equals to the total probability of any
loss, and each point on the curve represents the relative likelihood of that level of losses
occurring in the next year. Note that the curve represents loan losses, and the minimum
possible loss is zero, which would indicate that no loans defaulted during the period.
The loss distribution shown is typical in that there is a high probability of relatively low
losses and a lower probability of high losses.

In Figure 8.3, the dotted line labeled expected loss represents the average loss over
the next year. Since this amount is expected, presumably the bank has included this into
its cost estimates and used it to price its loans so no capital needs to be held against it.

The crucial next step in determining economic capital is the calculation of the
unexpected losses and this requires the selection of a confidence interval, that is, the
percentage of time actual losses will be less than or equal to the unexpected loss level. For
the purposes of determining economic capital, the level is set very high: 99.97%would be
a typical level. In Figure 8.3, the dotted line labeled “unexpected loss” represents the loss
level such that there is a 99.97% probability that losses will be less than or equal to that
amount. Economic capital is the difference between unexpected losses and expected
losses; that is, economic capital is the amount of capital need to cover losses beyond the
amount of losses that have been priced into the product. As discussed in Chapter 1, the
more capital a bank keeps also means that it will earn lower returns as it cannot use that
capital to generate returns elsewhere. Therefore, bank management can set the confi-
dence level to meet its comfort level in the trade-off between risk and return.

EXAMPLE

AlphaBank extends a one-year loan to Charlie Customer for USD 10,000. Suppose that, based on
information provided, AlphaBank determines that there is a 2% chance Mr. Customer will default on
the loan and no money will be returned to the bank. The current one-year T-bill rate is 4%, which is
considered risk free. The bank sets the interest rate on the loan to Mr. Customer to account for the
risk it is taking by lending to him.

At the end of the year, there are two possible scenarios:

Scenario Amount repaid to bank Probability

Default USD 0 2%
No default USD 10,000 * (1 + r) 98%

If the bank is indifferent between receiving the risk-free rate and the rate on this loan, it can set the
interest rate on the loan so that it receives compensation for the risk of default. To set the interest
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r so that the bank is compensated for the risk of default, the expected payoff of the loan must equal
the expected payoff of investing the same amount of money in the one-year T-bill.

For the one-year T-bill, the payoff is straightforward—it is the amount invested times the
T-bill interest rate.

Payoff of one-year T-bill = USD 10,000 * (1.04)
= USD 10,400

For the loan, the payoff has two components—the payoff if default does not happen (which is
the amount invested times the loan interest rate) and the payoff if default does happen (which
is USD 0 assuming no recovery).

Payoff of loan = USD 10,000 * (1 + r) * 0.98 + USD 0 * 0.02
= USD 9800 * (1 + r)

Hence, the bank can set the interest rate r on the loan so that the expected payoffs are equal.

USD 10,400 = USD 9800 * (1 + r)
r = 6.12%

Hence, the “expected” loss of USD 200 is reflected in the price the bank places on the loan.

Now suppose that the bank makes the same USD 10,000 loan (one-year, 4% interest, 2%
probability of default with no recovery) to 99 other customers: A2, A3, A4, …, A100. For simplic-
ity, suppose that the default of one customer has no impact on the default of any other customer.
To get the loss distribution, we can consider each scenario of possible number of loan defaults and
calculate the both the loss and the probability, as seen in Figure 8.4.

Figure 8.4 Loan defaults and probabilities

Number of Defaults, n Probability that Probability that n or Probability that n or
n Loans Default Fewer Loans Default More Loans Default

0 13.26% 13.26% 86.74%
1 27.07% 40.33% 59.67%
2 27.34% 67.67% 32.33%
3 18.23% 85.90% 14.10%
4 9.02% 94.92% 5.08%
5 3.53% 98.45% 1.55%
6 1.14% 99.59% 0.41%
7 0.31% 99.91% 0.09%
8 0.07% 99.98% 0.02%
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By setting the interest rate to 6.12%, the bank has priced the expected loss into each loan. With
100 independent loans, the expected loss of the portfolio of loans is USD 20,000, since the
expected loss of each loan is USD 200 and there are 100 loans. However, as shown in Figure 8.4,
there is a 32.33% chance that there are more than two defaults. For a confidence level of 99.97%,
we need the smallest number n such that the probability of n or fewer losses exceeds 99.97%. As
shown in Figure 8.4, to ensure that the capital level exceeds the loss level 99.97% of the time, the
capital level must cover the losses of eight defaults, or USD 80,000. Hence, the unexpected loss of
the portfolio of loans is USD 80,000, and economic capital is USD 60,000, which is the difference
between the expected loss of USD 20,000 and the unexpected loss of USD 80,000.

The USD 60,000 is the level of capital needed to withstand an unexpected, but rea-
sonably probable (3 in 10,000) loss.This is the needed economic capital for credit losses.
Similar calculations must then be done for other risks, such as market and operational
risks, to obtain a level of economic capital for each risk. Ignoring possible diversification
benefits, the sum of these economic capital levels is the amount of economic capital the
bank needs. Alternatively, if the bank is calculating economic capital for the entire bank
in one step, it combines different measures of risk. For example:
• Trading losses are measured daily with thousands of transactions a day.
• Credit losses are generally measured annually since transactions that can lead to

credit losses are less frequent.
• Operational losses are also generally measured annually. Operational risk models

require data on operational risks that often are difficult to quantify, and assembling
sufficient relevant operational risk data poses some difficulty.

Clearly, there are similarities between the calculation of minimum regulatory capi-
tal discussed throughout Chapters 4 to 7 and the calculation of economic capital and the
same practical difficulties both face. The data to create distributions of losses are diffi-
cult to assemble. Unlike regulatory capital, economic capital models can be internally
developed models that try to capture specific characteristics of the individual bank and
can be more flexible about capturing the effects of features such as diversification,
liquidity risk, interest rate risk, and reputational risk. In addition, because economic
capital is more concerned with the long-term survival of the bank, the typical time hori-
zon is one year. Note that the time horizon defines the period over which losses are
estimated, but does not imply how frequently a bank calculates economic or regulatory
capital.That is, to calculate its economic capital, a bank may estimate its potential losses
over the next year every day. Finally, note that economic capital is an internal bank
metric; although bank supervisory agencies look at this and evaluate the bank’s approach,
economic capital is not the same as required regulatory capital.

Banks use economic capital models to decide on the level and structure of capital.
The development and implementation of a well-designed economic capital model can
help a bank identify, understand,mitigate, and manage its risks more effectively, leading
ultimately to a more effective bank.
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8.5.2 Risk-Adjusted Performance Measures

Since the formal development of economic capital as a bank management tool, banks
have also used economic capital to support capital allocation and to evaluate profitabil-
ity consistently across business lines. Risk-adjusted return on capital (RAROC) was
developed by Bankers Trust in the late 1970s as a means of evaluating profitability from
activities with very different risk profiles. Formally, RAROC is defined as follows:

RAROC =
Profit – (Economic capital) * r ,

Economic capital

where r is the risk-free interest rate. Banks can use RAROC as a means of setting
expected thresholds that must be met prior to initiating a new activity and as a means
of evaluating the performance of different business units or activities.

EXAMPLE

Suppose that two business units (A and B) each return a profit of USD 5 million over the last year.
However, suppose that business A is a much more risky business. In particular, for business A, the
expected loss is USD 4 million and the unexpected loss at a 99.5% confidence level is USD 23 mil-
lion. For business B, the expected loss is USD 5 million and the unexpected loss at a 99.5% confi-
dence level is USD 18 million. Suppose the risk-free interest rate is 5%. Then, as shown in Figure 8.5
below, RAROC shows business B to have a higher return on a risk-adjusted basis than business A.

Figure 8.5 Expected loss, Economic capital, and RAROC

Expected Loss Unexpected Loss Economic Capital Profit RAROC
Business A 4.00 23.00 19.00 5.00 21.32%
Business B 5.00 18.00 13.00 5.00 33.46%

8.6 BANKS, BANK RISKS, AND REGULATION
This book provides readers with an introduction to banks, bank risks, and bank regula-
tion. Risk management is a complicated but extremely important and timely topic. Banks
and their supervisors recognize, especially given the effects of the global financial
upheaval of 2007 and 2008, that good risk management practices are vital to the safety
and soundness of today’s global and highly interconnected banking system. Risk man-
agement serves as the basis for international banking regulations—the Basel Accords
set standards to mitigate risks inherent in the banking business.
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Chapter 1 introduced banks and their business. Banks play a very important role in
the economy through three core banking functions—collecting deposits, arranging
payments, and making loans—and banks must manage the risks associated with each.
Chapter 1 described different types of banks and the various risks banks face, such as
credit, market, and operational risks.

The second chapter examined bank management and focused on corporate gover-
nance, financial statements, asset and liability management, and loan losses. Corporate
governance sets operational guidelines to manage the often conflicting interests of bank
stakeholders. Financial statements provide a comprehensive view of the bank’s
performance and include an accounting of the bank’s assets and liabilities and outcomes
of business transactions. Banks manage their assets and liabilities to reduce risk and
maximize returns to shareholders.To mitigate the risk of loan losses (default, credit risk),
banks build up reserves in their financial statements.

Chapter 3 focused on bank regulation. Regulation encourages banks to operate
prudently, thereby reducing the risk that one bank’s failure causes a series of failures.
Regulation includes system-wide support mechanisms to provide industry stability. Reg-
ulatory tools include licensing and supervision. Supervision involves monitoring bank
operations and activities to identify a liquidity crisis, take steps to avert a bank run,
prevent contagion, and stop panic. Basel Accords I and II set international regulation
protocols that acknowledge that risk is related to, and can be minimized by, a minimum
regulatory capital standard. Deposit insurance, an increasingly important tool in
supporting the stability of the financial system, guarantees deposits.

Chapter 4 introduced credit risk. This chapter defines and explains the source of
credit risk, credit products, and the features of specific retail and commercial credit prod-
ucts. Banks distinguish between retail and commercial borrowers and tailor products by
maturity, repayment method, loan use, types of security (collateral), or restrictions
(covenants) to meet each borrower’s unique financial needs.

Chapter 5 explored credit risk, the steps of the credit process, how banks treat credit
risk, and the Basel II Accord’s guidelines to measure and manage credit risk.The Basel
II Accord provides three primary approaches to measure the capital a bank holds against
its loan portfolio: Standardized, Foundation Internal Ratings-Based, and Advanced
Internal Ratings-Based Approaches.

Chapter 6 explained market risk. Trading financial assets exposes banks to market
risk. General market risk occurs when all financial instruments are affected by market
movement. Specific risk is the risk an individual financial instrument moves more, or less,
than the market does.To quantify this risk, the value-at-risk methodology is used.This
approach estimates the potential losses over a certain time period at a specific confidence
interval. The Basel II Accord provides two alternative processes for market risk meas-
urement: the Standardized Approach and the Internal Models Approach.

Chapter 7 discussed operational risks. Operational risks are present in all bank
transactions and activities. Failing to understand operational risk increases the likeli-
hood that risks will go unrecognized and cause devastating losses. Basel II identifies five
operational risk events: internal process risk, people risk, legal risk, external risk, and
systems risk. All are often interrelated.The Accord characterizes operational risk events
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by frequency and impact. Banks focus on high-frequency/low-impact and low-
frequency/high-impact risks. The Basel II Accord provides three approaches to
calculate operational risk capital: Basic Indicator, Standardized, and Advanced
Measurement.

Chapter 8 addressed the three pillars of the Basel II Accord. Pillar 1 outlines
approaches to measure a bank’s credit, market, and operational risk and sets minimum
capital requirements based on measured risk exposures. Pillar 2 describes how supervi-
sory review monitors bank management and encourages best risk management
practices. Pillar 3 describes market discipline and the requirement to disclosure of a
bank’s capital structure and adequacy to market participants. Economic capital is the
capital level banks must maintain to withstand large but unlikely losses. The Basel II
Accord provides a framework to structure a bank’s overall capital, defines “tiers” of
eligible capital, and sets rules on the relationships between tiers. Banks use economic
capital models to determine the level and structure of capital.Well-designed economic
capital models help banks identify, understand, mitigate, and manage risks to perform
more effectively.



AdvancedMeasurement Approach The Advanced Measurement Approach is a sophis-
ticated approach to calculate operational risk capital and allows the bank to use internally
generated models to calculate their operational risk capital requirements.

Asset and LiabilityManagement (ALM) Asset and liability management (ALM) func-
tion in a bank manages the risks that arise due to the mismatches between assets and liabilities
in terms of maturity, liquidity, interest rates, etc., and typically focuses on the interest rate risk
in the bank's banking book and the bank's liquidity risk.

Asset-Backed Security (ABS) Asset-backed securities, backed by pools of mortgage
loans or other types of securitizable cash flow generating assets, are sold to investors who then
receive payments based on the cash flows generated by the assets in the underlying pool.

Asset-based loan Asset based loans allow the borrower to pledge a specific asset or a
combination of assets, such as inventory, machinery or equipment, as collateral to cover a loan.

Asset conversion loan Asset conversion loans (self-liquidating loans) are loans that are
repaid by converting the asset that is used to collateralize the loan into cash.

Asset transformation Asset transformation is the process of creating a new asset (loan)
from liabilities (deposits) with different characteristics by converting small denomination,
immediately available, and relatively risk-free bank deposits into loans—new relatively risky,
large denomination asset—that are repaid following a set schedule.

Assets Assets are the various loans, investments, and anything of value that the bank owns.

Balance sheet The balance sheet shows all the assets, liabilities, and equity the bank has
at one particular point in time.

Balloon payments Balloon payment is a large payment at maturity that includes the
repayment of the principal and in certain cases all the accumulated interest.

Bank A bank takes deposits, makes loans, arranges payments, holds a banking license,
and is subject to regulatory supervision by a banking regulator.

Bank for International Settlements The Bank for International Settlements, BIS,
established in Basel, Switzerland, in 1930, is the principal center of international central bank
cooperation.

Glossary
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Bank panic A bank panic occurs when a large number of depositors at multiple different
banks simultaneously demand the return of their deposits.

Bank run A bank run occurs when a large number of depositors at one bank simultane-
ously demand the return of their deposits.

Banking book The banking book of a bank is the portfolio of assets, primarily loans, a
bank expects to hold until maturity when the loan is repaid fully; typically refers to the loans
the bank underwrites.

Banking license A banking license, issued by a banking regulator or supervisor, allows a
bank to engage in banking activities under the condition that the bank agrees to be supervised
by regulatory or supervisory authorities.

Basel Accords The Basel Accords (Basel I Accord, the Market Risk Amendment, and
the Basel II Accord) are the cornerstones of international risk-based banking regulation, the
results of a collaborative attempt by banking regulators from major developed countries to
create a globally valid and widely applicable framework for banks and bank risk management.

Basel Committee on Banking Supervision The Basel Committee on Banking
Supervision is a forum for regulatory cooperation between its member countries on banking
supervision-related matters, was established by the central bank governors, and consists of
senior representatives of bank supervisory authorities and central banks from major economies.

Basic indicator approach (BIA) The Basic Indicator Approach uses the bank’s total
gross income as a risk indicator for the bank operational risk exposure and sets the required
level of operational risk capital at 15% of the bank's annual positive gross income averaged
over the previous three years.

Basis point A basis point is one-hundredth of one percent, or 0.0001.

Beta factor (operational risk) The beta factor is the fixed percentage of average positive
annual gross income (over three years) of the eight different business lines bank may have and
is used to calculate its operational risk capital.

Bid-ask-spread The bid-ask spread is the difference between the buy price or rate (bid)
and sell price or rate (ask) of a financial instrument.

Board of directors The board of directors has the ultimate responsibility for the manage-
ment and performance of a company, is responsible for the bank's governance, and is elected by
the shareholders.
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Bond A bond is a legally binding contract through which the borrower (also referred
to as the issuer of the bond) borrows the principal, an amount specified in the bond, from an
investor and in exchange pays a specified amount of interest, usually at regular intervals, and
repays the principal either at maturity or during the life of the bond.

Borrower A borrower is one who receives money from a lender in exchange for a prom-
ise to repay the full amount borrowed (the principal) plus an additional amount (interest) at a
future date(s).

Bottom-up approach The bottom-up approach analyzes all processes within each busi-
ness unit separately and benchmarks each unit’s risk profile; it then aggregates identified risks
first at the business line and eventually at a corporate level to generate a company-wide risk
profile.

Business risk Business risk is the potential loss due to a weakening in the competitive
position.

Call option A call option gives its holder the right, but not the obligation, to buy a
specified asset at a specified price at some future date.

Capital adequacy Capital adequacy is achieved when a bank’s capital ratio meets or
exceeds the minimum capital ratio, which under the Basel Accords is 8% of risk weighted
assets and can be satisfied with Tier 1, Tier 2, and Tier 3 capital. Tier 1 capital has to account
for at least 4% of risk-weighted assets; the remainder can be satisfied through Tier 2 and, in
the case of market risk capital, Tier 3 capital. National banking regulators can deviate from
these minimum capital adequacy ratios.

Capital ratio Capital ratio is the relationship between Risk-Weighted Assets and
regulatory capital.

Cash flow-based loan A cash flow-based loan provides funds that are repaid from the
cash flow generated from the borrower’s operations.

Central bank A central bank is the principal monetary authority of a country, or a group
of countries, and may also exercise regulatory and supervisory responsibilities over other banks,
arrange payment between banks, and when needed, provide stability to the financial and
banking system.

Charged-off loan A charged-off loan is a loan that has been removed from the bank’s
financial statements because the bank believes that it will collect nothing of the loan from the
borrower.
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Clearinghouse A clearinghouse guarantees the financial performance of a trade on an
exchange by becoming the buyer to each seller and the seller to each buyer and clears the trade
between the parties by processing payments and the exchange of instruments.

Collateral Collateral is an asset pledged by a borrower to secure a loan or other credit
and is forfeited to the lender in the event of the borrower’s default.

Commercial bank A commercial bank offers a wide range of highly specialized loans to
large businesses, acts as an intermediary in raising funds, and provides specialized financial
services including payment, investment, and risk management services.

Commercial paper A commercial paper is an unsecured, short-term debt security issued
by a typically large, financially strong, organization that uses the proceeds to finance its opera-
tions with a maturity range of 30 to 50 days or less.

Committed facility A committed facility is a type of loan whose terms and conditions—
such as margins, fees, and duration—are clearly defined in a formal agreement by the bank and
are imposed on the borrower, and the facility is funded.

Commodity Commodities are generally physical items such as food, oil, metal, or other
fixed substances that are relatively homogenous in nature.

Commodity risk Commodity risk is the potential loss from an adverse change in
commodity prices. This applies to all commodity positions and any derivative commodity
positions such as futures contracts.

Compensating balances Compensating balances are deposits the bank requires the
borrower to deposit in the bank for the duration of the commitment in exchange for extending
a committed or an uncommitted facility.

Confidence level Confidence level expresses the degree of statistical confidence in an
estimate.

Consortium A consortium denotes a cooperative underwriting of loans by a select group
of banks.

Contagion Contagion is the transmission of an isolated financial or banking crisis across
borders.

Core banking services The core banking services are deposit collection, loan underwrit-
ing, and payment services.

Corporate borrower Corporate borrowers range from small local companies to large
global conglomerates.
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Corporate governance Corporate governance is a set of relationships framed by
corporate bylaws, articles of association, charters, and applicable statutory or other legal
rules and principles, between the board of directors, shareholders, and other stakeholders of a
organization that outlines the relationship among these groups, sets rules how the organization
should be managed, and sets its operational framework.

Cost of funds The cost of funds is the interest rate, required return, or other compensa-
tion associated with securing and using capital.

Counterparty credit risk Counterparty credit risk is the risk that the other party to a
contract or agreement will fail to perform under the terms of an agreement.

Coupon rate The coupon rate is a percentage of the principal borrowed, and determines
the coupon payment, the promised and regularly paid interest payment to the buyer of a bond
or other debt security.

Covenant A covenant is an agreement that requires one party to refrain from or engage
in specified actions and is imposed on the borrower by a lender to prevent a potential deterio-
ration in the borrower’s financial and business condition.

Credit analysis Credit analysis or credit assessment is the process of assessing risk as
measured by a borrower’s ability to repay the loan.

Credit concentration risk Credit concentration risk is the risk stemming from a single
large exposure or group of smaller exposures that are adversely impacted by similar variations
in conditions, events, or circumstances.

Credit Rating Agency (CRA) A credit rating agency evaluates the creditworthiness of
various borrowers, issuers, or credits.

Credit risk Credit risk is the risk of loss due to nonpayment of a loan, bond, or other
credit.

Credit risk capital Credit risk capital is capital allocated against possible credit losses.

Credit risk mitigation technique A credit mitigation technique reduces credit risk
through the use of such things as collateral, loan guarantees, securitization, or insurance.

Credit score A credit score is a number that relates the relative strength of each borrower
to a larger group of borrowers and indicates the relative chance of default.

Currency A currency is a generally accepted form of money—coins and bills—used
in a country or a group of countries issued by their governments, central banks, or monetary
authorities.
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Cyclical financing Cyclical financing funds temporary and recurring increases in
inventory, production, and sales due to changes in the business cycle.

Default Default, the failure to pay interest or principal according to contractual terms,
occurs when a debtor is unable to make a timely payment.

Default Risk Default risk is the potential loss due to default.

Deposit A deposit is money entrusted to a bank for safekeeping in a bank account that
allows the depositor to withdraw these funds and any interest paid by the bank on the deposit.

Deposit insurance Deposit insurance is a promise by a government or an insurance
system that, in the event of a bank failure, bank depositors will receive their deposits with that
bank either partly or fully.

Derivative A (financial) derivative is an instrument whose value “derives” from the value
of a related underlying financial asset or commodity , and includes swaps, options, forwards,
and futures.

Disclosure Disclosure is the dissemination of material information about the conditions
of a business that allows for a proper and transparent evaluation of that business.

Dividend A dividend is that part of the earnings of a corporation that are distributed to
its owners. A dividend is a distribution to shareholders and typically entails the payment of
cash or additional shares.

Economic capital Economic capital is the amount of capital the bank needs in the case
of loss events, covers all risks across a bank, and is essential for the bank to
survive in the long term.

Equity Equity is the capital raised from shareholders plus retained earnings and reflects
the ownership interest in a corporation.

Equity risk Equity risk is the potential loss due to an adverse change in the price of
stock.

Exchange A (financial) exchange is a formal, organized physical or electronic market-
place where trades between investors follow standardized procedures.

Exchange rate Exchange rates reflect the relative value of one currency in relation to
another currency.

Expected loss, EL An expected loss describes the mean annual aggregate of losses or,
more practically, the size of losses that can be expected to occur.
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Exposure at default (EAD) Exposure at default is the maximum loss the lender may
suffer in case of a default.

External risk External risk is associated with a potential loss caused by external parties, is
beyond the direct control of the corporation, and includes natural disasters, power shortage, or
terrorism.

Fair market value Fair market value is the price the asset would fetch if sold immediately
on the market to a willing buyer.

Financial asset A financial asset derives its value from a specific contractual claim and
includes bonds, loans, stocks, money, currency, derivatives, deposits, etc.

Financial instrument A financial instrument is a representation of an ownership interest
claim or the contractual or contingent claim to receive or deliver cash, another financial instru-
ment, or asset, and can either be a cash instrument (e.g., cash, securities, loans, bonds, notes,
equity) or a derivative instrument (e.g., forward, future, option, and swap).

Financial intermediation Financial intermediation is the process bringing together
those who need financing, such as businesses and governments, with those who provide
financing, such as lenders, banks, and private investors, and facilitating the flow of capital
between them.

Financial stability Financial stability indicates that shocks and disturbances impacting
the financial markets and financial institutions do not restrict their ability to continue interme-
diating financing, carrying out payments, and redistributing risk satisfactorily.

Five Cs of Credit The Five Cs of Credit is an abbreviation of a widely used credit
analysis framework that focuses on the character of borrower, the capital provided by the bor-
rower, the business, economic and other conditions faced by the borrower, the financial and
legal capacity of the borrower, and the various types of collateral and other types of credit
support mechanisms offered by the borrower.

Fixed interest rate loan A fixed interest rate loan is a loan where the interest rate on the
loan does not change during the life of the loan.

Floating interest rate loan A floating interest rate loan is a loan where the interest rate
on the loan is tied to an underlying index or base rate and, as a result, may change during the
life of the loan.

Foreign currency cross rate A foreign currency cross rate is the exchange rate between
two currencies against a third.
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Foreign exchange rate A foreign exchange rate specifies the price one currency in terms
of another currency.

Foreign exchange risk Foreign exchange risk is the potential loss due to an adverse
change in foreign exchange rates.

Forward A forward (contract), a derivative, is a nontransferable contract that defines the
delivery of specified asset (e.g., commodities, currencies, bonds or stocks), at a specified price,
at a specified quantity, on a specified future date.

Fractional reserve banking Fractional reserve banking is a banking system where only
a small fraction of the total deposits must be held in reserve, with the balance available to be
invested in loans and other securities.

Funding liquidity Funding liquidity refers to a bank’s ability to have funds available to
repay depositors on demand and to fund loans when needed.

Funding liquidity risk Funding liquidity risk refers to a bank’s potential inability to have
funds available to repay depositors on demand and to fund loans when needed.

Futures A futures (contract), a derivative, is a standardized and transferable contract
traded on an exchange that defines the delivery of specified asset (e.g., commodities, curren-
cies, bonds, or stocks), at a specified price, at a specified quantity, on a specified future date.

General or systematic market risk Systematic risk represents the effect of unexpected
changes in macroeconomic and financial market conditions on the performance of a wide range
of assets, and represents the risk of an adverse movement in market prices that are applied
across a range of financial assets, including fixed income, loans, equity, and commodities.

Headline risk Headline, or reputation, risk is the potential loss due to a decrease in a
bank's standing in public opinion.

Hedging Hedging attempts to reduce risk by matching a position with an opposite and
offsetting position in a financial instrument that tracks or mirrors the value changes in the
position.

High Frequency Low Impact,HFLI events HFLI events occur frequently, but each
event has a low impact on the operations of the bank.

Hybrid security A hybrid security is a financial instrument that has both equity and debt
features.

Idiosyncratic risk Idiosyncratic risk represents risks that are particular to the conditions
and circumstances of one or a defined group of individual borrowers, assets or securities.
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Illiquidity Illiquidity is the inability to make payments when they are due.

Income statement The income statement records all the revenues (income) and costs
(expenses) that the bank has encountered over a specific time period, such as one month, one
quarter, or one year.

Inflation rate Inflation rate, the price of money, is the change in the purchasing power of
money expressed as an annual percentage change.

Innovative capital Innovative capital includes complex financial instruments that have
both equity and debt features.

Insolvency Insolvency occurs when liabilities exceed assets; while not synonymous with
bankruptcy or illiquidity, it typically leads to either or both.

Institutional borrower An institutional borrower is a financially sophisticated organiza-
tion such as a large publicly traded company, a hedge fund, a large bank, or a large insurer,
who borrows substantial amounts of capital using debt securities or direct borrowing.

Insurance Insurance provides financial compensation for loss; in exchange for periodic
payments the insurer guarantees the insured a sum of money upon the occurrence of an
adverse specific event.

Interbank loan An interbank loan is a loan between banks.

Interest rate Interest rate, the price of credit, is the rate charged for accessing and using
borrowed funds.

Interest rate margin The interest rate margin is the difference between the interest
income the bank earns on its assets and the interest expense it pays on its liabilities.

Interest rate risk Interest rate risk is the potential loss of value due to the variability of
interest rates.

Interest rate risk in the banking book The interest rate risk in the banking book reflects
the fact that bank assets and liabilities have different maturities, are priced off different interest
rates, and are repriced at different points in time.

InternalModels Approach The Internal Models Approach relies on the bank’s own
internal risk management models and determines the regulatory minimum capital requirement
for market risk based on the bank’s VaR calculations.
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Internal process risk Internal process risk is the potential loss resulting from improper
execution of processes and procedures in conducting a bank's day-to-day operations, internal
processes.

Internal ratings-based (IRB) approach The Internal Ratings Based approach to
determine the regulatory minimum capital requirement for credit risk uses the bank’s own
information. IRB includes two different procedures that have methodological differences to
forecast the different risk factors.

International bank An international bank is a large commercial, investment, or merchant
bank with operations in different countries.

Investment bank An investment bank predominantly deals with corporate and institu-
tional customers, issues financial securities in the financial and capital markets, provides advice
on transactions such as mergers and acquisitions, manages investments, and trades on its own
account.

Investment grade credit rating An investment grade credit rating is one at the high end
of the credit rating scale and is typically considered to imply a low probability of default.

Investment portfolio An investment portfolio held by a bank or an individual contains
various investments that typically include stocks (equity), bonds, loans, financial derivatives
(options, futures, etc.), investible commodities such as gold or platinum, real estate, or similar
assets of value.

Junior debt Junior debt is subordinated to more senior debt but has priority over equity.

Legal risk Legal risk includes, but is not limited to, the risk associated with the uncer-
tainty of legal actions or the application or interpretation of contracts, laws, or regulations
and can include potential exposure to fines, penalties, or punitive damages resulting from
supervisory actions, as well as private settlements.

Lender of last resort The lender of last resort, typically a central bank, assists banks
facing unusually large and unexpected funding and other liquidity problems, or a systemic
crisis by providing financing to the banks.

Lessee / lessor A lessee contracts with a lessor to use an asset that lessor owns, and in
exchange for the lessee’s right to use the asset, it will make regular contractual
payment(s) to the lessor.

Letter of credit A letter of credit guarantees payment by a bank on behalf of its customer
who pays a fee to the bank for providing the guarantee.
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Level amortization Level amortization repays the loan and interest on the loan with
equal payments that include both interest and principal payments.

Leverage Leverage, reflects the amount or proportion of debt used in the financing
structure of an organization; the higher the leverage the more debt the company uses.

Liabilities Liabilities consist of a bank’s deposits and its borrowings.

LIBOR LIBOR, London Interbank Offered Rate, is a daily reference rate based on the
average interest rate banks in London charge other banks, on the offer side of the transaction,
when borrowing and lending.

Licensing Licensing provides license holders the right to operate a bank and the licens-
ing process involves an evaluation of an entity’s intent and ability to observe the regulatory
guidelines that will govern the bank’s operations, financial soundness, and managerial actions.

Line of credit Line of credit is a typically short-term, uncommitted credit facility.

Liquidity Liquidity refers to either market (transactional) or funding (payment)
liquidity.

Liquidity crisis Liquidity crisis is a situation when the bank is not able to make
payments when they are due, secure needed funds, or trade on the markets.

Liquidity risk Liquidity risk can be market (transactional) liquidity risk and funding
(payment) liquidity risk.

Loan agreement The loan agreement is a legal contract between the bank and the
borrower and includes a description of undertakings and understandings, such as the principal,
the stated interest rate and its calculation, the schedule of payments and repayments, the use
of collateral, covenants, etc.

Loan loss reserve A loan loss reserve, or “allowance for loan losses” or a “credit loss
reserve,” is the portion of loans set aside to absorb anticipated loan losses.

Loan-to-value, LTV, ratio Loan-to-value ratio is the ratio of the loan and the collateral
supporting the loan.

Long position A long position, the opposite of short position, represents the ownership
position of an asset; when the asset’s value increases, the position increases in value and when
the asset’s value declines, the position decreases in value.

Long-term lending Long-term lending has a maturity exceeding 15 years and finances
major capital projects or expenditures.
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Loss given default (LGD Loss given default, the actual loss the lender suffers in the
wake of a default, is the function of the recovery rate and the exposure at default.

Low Frequency,High Impact, LFHI events LFHI events occur infrequently, but each
event has a significant impact on the operations of the bank.

Margin Margin (requirement) is the amount investors must post to their brokers and the
brokers are obligated to post with the clearinghouse, and is determined by various considera-
tions, including the different types of instruments the broker trades on the exchange, the risk
of the instrument, and the overall trading volume.

Margin call Margin call is the additional amount that needs to be deposited to fulfil the
margin requirement imposed by the clearinghouse or the broker.

Marked-to-market Marked-to-market (accounting) assigns a value to an asset that
reflects the value it would fetch on the market.

Market discipline Market discipline is the external monitoring and influencing another
bank’s risk-taking activities based on the disclosure of relevant financial, risk or other informa-
tion that allows external assessment of risk-taking.

Market liquidity risk Market liquidity risk refers to the ability to trade assets with
negligible price concessions.

Market or trading liquidity Market or trading liquidity refers to the ability to trade in
and out of a position without significant price concessions.

Market risk Market risk is defined as the risk of losses in on- and off-balance-sheet
positions arising from movements in market prices and under the Basel II Accord encompass
the risks pertaining to interest rate related instruments and equities in the trading book, and
foreign exchange risk and commodities risk throughout the bank.

Market Risk Amendment The Market Risk Amendment of 1996 required banks to
maintain regulatory minimum capital against the bank’s positions in various market-traded
financial assets such as foreign exchange, fixed income, equity, commodities, and derivatives.
It is now superseded by the Basel II Accord which incorporated significant proportions of the
amendment.

Market risk capital Market risk capital is capital allocated against possible market losses.

Maturity Maturity is the time period until a loan, bond or other credit is repaid fully.

Medium-term lending Medium-term lending has a maturity not exceeding three or five
years and finances ongoing investments in machinery, equipment or facilities, or cyclical needs.
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Monetary stability Monetary stability reflect the extent the value of money can be
maintained and, as a synonym of price stability, implies low and stable inflation.

Money Money serves as a medium of exchange, legal tender, basis for trade, and acts as a
unit of account and store of value.

Money creation Money creation is the creation of additional money, within a fractional
reserve banking system, through a bank's lending an initial deposit multiple times.

Money multiplier The money multiplier, the inverse of the reserve requirement,
indicates how much additional money each unit of money, deposited with a bank, creates.

Mortgage A mortgage finances the purchase of real estate that serves as collateral.

Net income Net income is the difference between total revenue and expenses.

Net interest income Net interest income equals the difference between the interest
income the bank earns on its loans and other financial assets, and the interest expense it pays
to its depositors and other lenders.

Noninvestment grade credit rating Noninvestment grade credit rating is a low credit
rating and implies a relatively high probability of default.

Nonperforming loan Nonperforming loan is a loan whose borrower fails to make, or
makes delayed, payment.

Nonsystemic risk Nonsystemic risk is risk that is restricted to a limited number of
entities, typically one company, and does not affect others.

Off-balance-sheet activity Off-balance-sheet activities are not recorded on the balance
sheet, and include asset, debt, or financing-related activities such as derivatives or loan com-
mitments and other contingent exposures that could pose a risk to the bank.

Operational loss event Operational loss event is a loss that is the result of operational
failure.

Operational risk Operational risk is the risk of loss resulting from inadequate or failed
internal processes, people, and systems, or from external events. This definition includes legal
risk but excludes strategic and reputational risk.

Operational risk capital Operational risk capital is capital allocated against possible
operational losses.
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Option An option conveys certain rights to the buyer of an option; the two main types
of options are a call option and a put option.

Over-the-counter (OTC)market The over-the-counter market is a decentralized
market without a physical marketplace, where both standardized and nonstandardized
securities and other financial instruments are traded.

Paid-in-capital Paid-in-capital is the (equity) capital that the owners have invested in
the corporation.

Pastdue loan A pastdue loan is where the repayment of principal and interest are in
doubt because the borrower has missed several payments to the bank or the bank has a clear
indication that the borrower may not repay the loan.

Payment system A payment system is the infrastructure that settles financial and other
transactions or transfers funds between financial institutions using established procedures and
protocols.

People risk People risk is associated with a potential loss resulting from intentional or
unintentional employee actions, such as improper recordkeeping, misuse of information, or
fraud.

Performing loan A performing loan is a loan whose borrower is making payments as
agreed.

Permanent financing Permanent financing provides capital either through equity or
long-term debt to purchase, develop, and operate long-term fixed assets, such as factories,
equipment, and machinery.

Pillars 1, 2, and 3 of the Basel II Accord The Basel II Accord consists of three pillars.
Pillar 1 focuses on minimum capital requirements for the three major risks bank face: credit
risk, operational risk, and market risk. Pillar 2 focuses on supervisory review and processes for
capital adequacy. Pillar 3 focuses on market discipline and transparency.

Portfolio A portfolio is a collection of investments, such as stocks, bonds, and cash
equivalents, held by an institution or a private individual.

Portfolio management Portfolio management involves determining the contents and
the structure of the portfolio, monitoring its performance, making any changes, and deciding
which assets to acquire and which assets to divest.

Prime lending rate The prime lending rate is the rate the banks typically charge their
best customers.
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Principal The principal is the amount borrowed on a credit and excludes interest or
other charges.

Private offering A private offering raises capital by selling new securities to a selected
group of individuals that typically meet certain criteria, but not to the public.

Probability of default (PD) The probability of default is the probability that a borrower
defaults.

Project finance Project finance provide funds for the completion of large scale industrial
or infrastructure projects where the assets of the project are pledged as collateral for the loan
and the realized income or cash flow once the project is completed is expected to repay the
loan.

Provision for loan loss Provision for loan losses is a cost recorded on the income state-
ment that represents funds set aside to absorb anticipated loan losses.

Public borrower A public borrower is typically a sovereign state, a provincial, or a local
government including their sub-entities.

Public offering A public offering raises capital by selling new securities to the public.

Put option A put option gives its holder the right, but not the obligation, to sell a
specified asset at a specified price at some future date.

Recovery rate (RR) The recovery rate is that fraction of a defaulted obligation that can
be recovered.

Regulatory capital requirement Regulatory capital requirement specifies how much
minimum capital a bank must hold to guard against the various—market, credit, and opera-
tional—risks it takes.

Repurchase agreement or repo A repurchase agreement, repo, is a contract between two
parties in which one party sells the other a security at a specified price with the obligation to
buy the security back at a later date for another specified price; they are widely used by central
banks to provide support to meet a bank's short-term liquidity.

Reputational or headline risk Reputational, or headline, risk is the potential loss result-
ing from a decrease in a bank’s standing in public opinion.

Reserve requirement The reserve requirement, in the fractional reserve banking system,
is the proportion of funds a bank must keep in reserve to meet regulatory requirements and
limits how much money an initial deposit could potentially create.
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Retail bank Retail banks primarily service individuals, or consumers, and small and
medium enterprises (SMEs).

Retail borrower A retail borrower is an individual (“consumer”) who borrows money to
purchase homes, cars, and other goods or services.

Retained earnings Retained earnings is that part of corporate earnings not returned to
the owners as dividends.

Risk appetite Risk appetite is the level of risk exposure an investor is willing to assume
in exchange for the potential for a profit.

Risk management Risk management is a structured approach to monitoring, measuring,
and managing exposures to reduce the potential impact an uncertain event happening.

Risk-adjusted return on capital (RAROC) RAROC, a risk-based profitability meas-
urement, calculates the risk-adjusted financial performance of an operation or business unit.

Risk-weighted assets Risk-weighted assets equal the sum of various financial assets
multiplied by their respective risk-weights and off-balance-sheet items weighted for their
credit risk according to the regulatory requirements outlined by banking regulators and
supervisors.

Savings accounts Savings accounts typically limit the number of withdrawals a depositor
can make over a specified period of time.

Savings and loans (S&Ls) S&Ls, or thrifts, primarily offer loans to individuals to
finance residential housing, car, and other retail or consumer purchases.

Scenario analysis Scenario analysis, or what-if analysis, assesses the potential outcome of
various scenarios by setting up several possible situations and analyzing the potential outcomes
of each situation.

Seasonal financing A seasonal loan finances a temporary and predictable short-term
demand, such as seasonal increases in inventory or farm-related financing.

Securitization Securitization is a process where relatively illiquid cash flow producing
assets (e.g., mortgages, credit cards, and loans) are pooled into a portfolio, and the purchase of
these assets in the portfolio is financed by securities issued to investors, who then share the
cash flows generated by the portfolio.
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Securitizing assets Securitization is a process where relatively illiquid assets—
mortgages, credit cards, and loans—are pooled into a portfolio and the portfolio is then
transformed into a security; as a result the credit risk of the individual assets is transferred to
the investors who buy the securitized product.

Security A (financial) security is a fungible financial instrument that may be required to
be registered with a regulatory authority.

Senior debt Senior debt has priority in default over all other more junior and subordi-
nated debt.

Settlement risk Settlement, or Herstatt, risk is the risk that a counterparty fails to
perform as agreed and does not deliver a security, or its value after the other counterparty has
already delivered on the same transaction.

Shareholder A shareholder, stockholder, or equity holder, is one of the owners of a
corporation, typically has the right to elect the board of directors, may decide in corporate
matters, and may receive dividends.

Shareholders’ equity Shareholders’ equity, the difference between assets and liabilities,
is the shareholders’ investment in the company, which typically equals the amount the share-
holders have invested in the company and retained earnings.

Short position A short position, the opposite of long position, represents either the
selling of a borrowed asset, the writing of an option, or selling a futures position; when the
asset’s value increases, the position declines in value and when the asset’s value declines, the
position increases in value.

Short-term lending Short-term lending has a maturity less than one year and finances
temporary requirements, or seasonal needs.

Sinking-fund amortization Sinking fund amortization repays the loan and interest on
the loan with payments, where the principal repayment is a constant, but the interest payments
change as the outstanding balance is reduced.

Small andmedium enterprise (SME) A small and medium enterprise is usually a part-
nership, a proprietorship, an owner-operator, or other types of small business and corporation
whose sales, assets, and headcount falls below a certain limit.

Solvency Solvency is when assets exceed the liabilities, and typically implies the ability
to repay debts and other obligations when they come due.
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Sovereign borrower A sovereign borrower is a government of an independent state or a
country that issues bonds or borrows to finance large capital or infrastructure investments, such
as roads or railways, or to fund government spending.

Specific, nonsystematic, unique risk Specific, nonsystematic, unique risk is the risk of
an adverse movement in the price of one individual security or financial asset due to factors
specific to that particular security or issuer.

Speculation Speculation involves the buying (long position), holding, selling, and short-
selling (short position) of financial assets, commodities, foreign exchange, or derivatives, in the
expectation that price fluctuations will generate a profit; a position that is not hedged or when
simply buying or selling the asset with the hope of earning a profit.

Spillover effect Spillover effect is a spreading of concern.

Stakeholder A stakeholder is someone with an interest in the future of a business,
enterprise or organization, and usually includes individual customers, borrowers, depositors,
investors, employees, shareholders, regulators, and public.

Standardized approach The Standardized Approach to calculate the bank’s credit and
market risk capital is the simplest approach outlined in the Basel II Accord for these risks.
For operational risk, this is an intermediate level approach.

Strategic risk Strategic risk is the potential loss due to poor business decisions or their
incorrect execution.

Stress testing Stress testing assesses the potential outcome of specific changes that are
fundamental, material, and adverse.

Supervisory review Supervisory review is a process that national bank regulatory or
supervisory authorities use to evaluate a bank’s capital adequacy in relation to the risks and
capital the bank has.

Swap A swap, a derivative, allows two counterparties to exchange streams of future cash
flows with each other.

Systemic risk Systemic risk is the risk of a systemwide breakdown in the banking or
financial system.

Systems risk Systems risk is the loss resulting from the insufficient protection of
information technology against disruption, damage, or loss caused by hazards such as systems
failure, security breaches, or data theft.
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Temporary financing Temporary financing provides capital through short- or medium-
term debt; includes seasonal and cyclical loans.

Tier 1 capital Tier 1 Capital in the Basel Accords is the core capital of the bank and
refers to equity capital and to certain types of disclosed reserves, as well as particular debt/
equity hybrid securities.

Tier 2 capital Tier 2 Capital in the Basel Accords is supplementary capital and refers to
undisclosed and certain disclosed reserves, general provisions, general loan loss reserves, hybrid
capital instruments, and subordinated debt.

Tier 3 capital Tier 3 Capital in the Basel Accords is a specific type of supplementary
capital and refers to certain type of short-term debt that can partially satisfy regulatory
minimum capital requirements for market risk only.

Top-down approach The top-down approach provides initially an overview of the
bank’s overall risk exposure and then analyzes identifiable risks at first the business line and
then at the business unit level; as the analysis moves to business line and business unit level,
the analysis is conducted in increasingly greater detail.

Trade receivables Trade receivables result from credit sales, where the company extends
credit to its customers to purchase its products or services in anticipation of payment.

Trading Trading is the exchange between traders.

Trading book The trading book of a bank is the portfolio of various positions in finan-
cial assets, instruments, and commodities that a bank holds with the intention to invest, to
trade, or to hedge other positions in the trading book.

Transaction accounts Transaction accounts are accounts where the depositor can
withdraw the deposits on demand using checks, debit cards, or similar payment instructions.

Uncommitted facility An uncommitted facility is a loan with loosely specified terms and
conditions but with an understanding that the funds will be made available by the lender when
the borrower demands.

Underwriting Underwriting assesses the borrower’s eligibility to receive a credit, a loan
or a bond, by analyzing financial and other information furnished by the potential borrower or
obtained elsewhere.

Unexpected loss An unexpected loss describes the loss in excess of the expected loss and
is expressed with a certain confidence level.
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Universal bank Universal banks complement their offering of core banking services with
a wide range of other financial services, particularly insurance.

Value-at-risk (VaR) Value-at-risk measure risk by calculating the potential loss exceed-
ing a specified confidence level using statistical analysis.

Wholesale bank A wholesale bank serves, as an investment or merchant bank, corpora-
tions with banking and advisory services that are specific to the need of large businesses.

Written-down loan A written-down loan is a loan that is past due, and the bank has
made a determination that it will not be able to recover fully the amount it has lent to the
borrower.

Yield curve A yield curve illustrates the relationship between bond yields and their
maturity.
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