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Introduction

ank of Canada staff undertake research de-
signed to improve the overall knowledge and
understanding of the Canadian and interna-
tional financial systems. This work is often
pursued from a broad, system-wide perspective that
emphasizes linkages across the different parts of the
financial system (institutions, markets, and clearing
and settlement systems). Other linkages of impor-
tance may include those between the Canadian fi-
nancial system and the rest of the economy, as well
as those with the international environment, includ-
ing the international financial system. This section
summarizes some of the Bank’s recent work.

This issue of the Financial System Review high-
lights research that addresses the changing
structure of the Canadian financial services in-
dustry, as well as aspects of the structure and
functioning of the Canadian foreign exchange
market. Linkages are also emphasized. These in-
clude the relationship between the structure of
the financial system and economic growth and
the links between the banking systems of differ-
ent countries when a serious disturbance arises
in one of them.

Innovation and change in the provision of
financial services has been a hallmark of the
industry for many years. The Financial Services
Sector: An Update on Recent Developments reviews
developments in the Canadian financial services
sector. With a number of forces continuing to
spur rapid innovation, the pace of change has, if
anything, accelerated. Within this context, Ca-
nadian financial service providers are examin-
ing the profitability of individual business lines
more closely and developing new ways to
deliver financial products.

The Canadian foreign exchange market involves
a number of financial institutions and partici-
pants, together with large trading flows. In
Canadian Foreign Exchange Market Liquidity and
Exchange Rate Dynamics, a market-microstruc-
ture approach is used to examine how market

participants use certain types of information
and, in turn, how this affects the exchange rate
and the underlying liquidity in the foreign
exchange market. This approach can also be
used to study the effect of the risk-management
practices of banks on market liquidity.

It is readily accepted that a well-functioning fi-
nancial system is an important contributor to
an environment of sustained economic growth,
but there is less agreement on which specific
structure of the financial system contributes to
growth most strongly. In Financial Structure and
Economic Growth: A Non-Technical Survey, the au-
thors identify the two main types of financial
structure and discuss whether one of them is
more beneficial to long-run growth than the
other. They conclude that different structures
can, in fact, be complementary, and that it is the
overall level and quality of financial services
that is most important. To enhance the latter,
policy-makers should focus on pursuing
supportive legal, regulatory, and other policy
reforms.

Fortunately, serious disturbances in the Canadi-
an banking system are rare. Nevertheless, from
a global perspective, post-war history has pro-
duced a number of banking crises in both the
industrialized and emerging economies. When
problems arise in the banking sector of one
country, how are the banking systems of other
countries affected? Banking Crises and Contagion:
Empirical Evidence examines this issue based on
an empirical model of contagion and finds that
contagion is more likely to occur between two
countries if they share similar macroeconomic
characteristics. It is important that policy-
makers understand how information from the
occurrence of a banking crisis affects the
behaviour of market participants.
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The Financial Services Sector:
An Update on Recent Developments

Charles Freedman and Clyde Goodlet

n updated review of the Canadian fi-

nancial industry shows that it contin-

ues to experience significant changes.!

In an earlier Bank of Canada technical
report, the driving forces behind the develop-
ments that had been taking place over the previ-
ous decade or so were examined, and some of
the challenges that these forces would pose for
financial service providers (FSPs) were indicat-
ed. The key factors identified were technological
change, the changing nature of competition in
the financial services sector, and changes in
household demographics. The challenges facing
the financial services industry were discussed
under two main headings—the importance of
size and the choice of the range of services and
products that an FSP would provide.

This update builds on the previous work and, in
particular, highlights the role of economies of
scale and scope,2 mergers and concentration,
the strategies being followed by FSPs, and the
role of changes in information technology on
service delivery. Developments in these areas
continue to pose significant challenges for FSPs
as they attempt to develop strategies to main-
tain their profitability and long-run viability.
While change in the financial sector is not new,
the current period is noteworthy because of the
pace and the scope of change, which appear to
be greater than ever.

Canadian financial service providers continue
to search for ways to operate at an efficient scale
in their back-office activities. They are following
three different strategies to achieve this scale:

1. This note summarizes the recently published Bank of
Canada Technical Report No. 91, Freedman and
Goodlet (2002), which updates Technical Report
No. 82, published in 1998.

2. Economies of scale and scope refer to the possibility
that a firm will realize a reduction in the cost of pro-
ducing goods and services as a result of an increase in
the size or breadth of its activities.

(i) creating or building it; (ii) buying it; or
(iit) borrowing it. Because of technological
change, the optimum scale of activities in many
back-office operations has increased. As a result,
some FSPs are trying to gain the largest market
share in Canada in particular activities (for ex-
ample, transactions processing). Other FSPs are
exiting these same areas, having decided that
they will not be able to achieve a sufficient size
of operations to be efficient. They are then pur-
chasing these services from low-cost providers.
Specific examples of back-office activities where
technological change has significantly increased
the scale at which FSPs must operate to be effi-
cient include credit card processing and pay-
ment processing activities, such as debit card
acceptance services.

With regard to involvement in existing and new
financial instruments, FSPs continue to empha-
size the need for each product or service to be
profitable. Some FSPs have rigorously assessed
the profitability of each business activity in an
attempt to allocate balance sheet resources
towards activities of high strategic value and
sustainable profitability. A consequence of such
assessments is that the FSP will exit areas that do
not meet the test; for example, selling non-core
subsidiaries or getting out of certain lending ac-
tivities. This development has been facilitated
and accompanied by an unbundling of activi-
ties. One example of unbundling is the further
separation of loan-origination activities from
the ongoing credit-risk exposure to the borrow-
er, resulting from the development and spread
of various credit-risk-transfer arrangements.

At the same time, some FSPs have announced
strategies that involve the rebundling of prod-
ucts and services, particularly where economies
of scope are significant. This can be seen in the
areas of consumer lending and corporate lend-
ing. For example, some banks are linking their
willingness to extend corporate loans to
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customers to the readiness of those customers
to undertake their capital market business (such
as underwriting) with the bank.

Electronic money, which was introduced a
number of years ago with great fanfare, has been
shown to be technically feasible but not eco-
nomically viable at this time. The potential rev-
enues from a fully functioning arrangement
appear to be insufficient to offset the high costs
of establishing a national infrastructure capable
of supporting such a scheme. Expectations of a
rapid deployment of electronic money schemes,
either using stored-value cards or network mon-
ey, have all but disappeared.

Mechanisms used to deliver financial services
and products continue to evolve. A broader
range of delivery channels has been developed,
including expanded use of Automated Banking
Machines, computer banking, and the use of the
Internet, to handle routine, low-margin finan-
cial transactions. Nevertheless, branches contin-
ue to play a very central role in the plans of
FSPs, but their nature is changing (a strategy
characterized as “bricks and clicks™). Branch
staff must now have different qualifications, be
better trained, and have access to much better
information technology. Branches are also be-
ing opened on the premises of non-financial
companies. Some FSPs are placing increasing
emphasis on the revenues to be earned from the
distribution of financial services or products
(their own and others) and from the develop-
ment and operation of Web-based auction sites.
But there continue to be significant barriers to
the use of information technology by FSPs in
the innovation of products and services and
their delivery channels.

With regard to the size of institutions, it is im-
portant to distinguish between the business
lines of FSPs and the size of a financial institu-
tion as a whole. The recent literature seems to
suggest that economies of scale in a number of
business lines extend further than previous em-
pirical work had indicated. Evidence of this is
seen in the growth of financial firms that spe-
cialize in a small number of product areas (the
so-called “monolines™). These firms exploit
scale economies in process-intensive or infor-
mation-intensive areas such as credit card pro-
cessing. The growing importance of outsourcing
in certain areas is also in part a recognition that
significant scale economies exist. The benefits
from the overall size of a financial institution
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come from somewhat different sources, such as
an increased possibility of economies of scope
in institutions with multiple business lines and
the ability to engage in activities that require
more capital. In addition, diversification across
business lines can lead to smoother revenue
flows.

The prevalent view is that Canadian markets for
financial services are too small for even the larg-
est FSPs to operate in at an efficient scale in cer-
tain lines of business. Large Canadian FSPs
believe that they must operate as North Ameri-
can entities. Indeed, there are a number of re-
cent examples of Canadian FSPs implementing
such a strategy. The key questions for these FSPs
are the extent of the economies of scale in their
various areas of specialization and, where the
economies of scale are important, whether the
FSPs can achieve the size necessary to realize
them and to be competitive with the very large
FSPs in the United States. Regulatory restric-
tions may limit the ability of FSPs to realize
these economies. Finally, there continue to be
questions regarding the importance of econo-
mies of scope or synergies. In the non-financial
sector, there have been waves of conglomera-
tion and divestiture as views about the benefits
and costs of size change. It will be interesting to
see whether the financial sector experiences a
similar pattern.
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Canadian Foreign Exchange Market
Liquidity and Exchange Rate Dynamics

Chris D’Souza

liquid financial market is a market in
which supply and demand can be
matched at a low cost. It is important
that there be ample liquidity in the Ca-
nadian foreign exchange market, since a poorly
functioning foreign exchange market will create
additional costs for companies engaged in inter-
national trade or investments, thereby adversely
affecting the economy. One way to analyze
liquidity in the foreign exchange market is
through market-microstructure research, which
focuses on market arrangements and practices.

The foreign exchange (FX) market in Canada
consists of a network of financial institutions
linked together by a high-speed communications
system. The participants in the FX market include
dealers, customers, and brokers. Dealers contin-
uously supply bid and ask quotes to both cus-
tomers and other dealers. Through the course of
the day, they stand ready to buy and sell foreign
exchange, thus providing liquidity to the market.
Brokers in the FX market are those intermediaries
who match the best buy and sell orders of deal-
ers. Unlike dealers, who sometimes take specula-
tive positions, brokers act as pure matchmakers.
In Canada, most of the actual trading in the for-
eign exchange spot market is handled by the top
Canadian banks through their foreign exchange
operations. Customers in these markets are those
financial and non-financial corporations that
need foreign currencies for financing interna-
tional trade, investing overseas, hedging cross-
currency transactions, or pursuing short-term in-
vestment opportunities, and those corporations
that have supplies of foreign exchange.

Dealers in the foreign exchange market dis-
tinguish between two types of trades: customer
trades! and proprietary trades. For customers,

1. Customers include the Bank of Canada, commercial
client businesses, and non-dealer financial institu-
tions. Canadian chartered banks also trade with each
other as part of the interdealer market.

the ability to complete trades quickly is impor-
tant when adjusting their FX position. Dealers
provide this fundamental element of liquidity
to the market by trading with the customer. In
providing these liquidity services, however,
dealers may take on an undesired amount of
exposure to foreign exchange risk. Proprietary
trades are trades on a dealer’s own account to
adjust its own FX portfolio position. These
trades are undertaken to help dealers manage
their exposure to foreign exchange risk in a prof-
itable fashion. Proprietary trades are typically
undertaken on the basis of available informa-
tion about likely changes in foreign exchange
rates. To achieve their foreign exchange invest-
ment objectives, dealers must be assured that
their information is at least as good as that of
their trading counterparty, since trading against
better-informed traders is a losing proposition.

One way that dealers gauge market information is
to observe order flow. One measure of order flow
is the aggregate value of buy orders relative to sell
orders that have been completed or that are
“queued up” for future trades. An excess quantity
of net buy (sell) orders for the Canadian dollar
suggests that other market participants have a pos-
itive (negative) impression about the future pros-
pects of the Canadian dollar based on available
information. Dealers acquire order-flow informa-
tion from customer trades and through their com-
munications with brokers. In this last case, they
may have electronic access to broker “screens,”
which contain a part of the order flow.

Order flow is one key component of the market-
microstructure approach,© and is found to ex-

plain a large proportion of the short-term (daily,
weekly, or even quarterly) variation in nominal
exchange rates. In contrast to traditional models
of the exchange rate, which rely on factors such

2. See O’Hara (1995) for a review of market-microstruc-
ture models.
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as interest rates, money supply, rates of infla-
tion, gross domestic product, the trade account
balance, and commodity prices to explain ex-
change rate movements, order flow focuses on
changes in the market expectations of changes
in these factors. Therefore, it often performs
more favourably than the individual factors
themselves in empirical studies of short-term FX
rate movements.

While recent market-microstructure studies of
the FX market have had some preliminary suc-
cess empirically in explaining exchange rate
movements using order-flow information, the
underlying determinants of order flow and the
behaviour of the dealers who provide liquidity
to this market have not been tested explicitly.
According to the microstructure view, liquidity
will be affected by the institutional features and
information flows of the foreign exchange mar-
ket. It is therefore of interest to examine wheth-
er access to private information via customer
trades, and the management of their own FX
positions affect a dealing bank’s willingness to
supply liquidity to the Canadian FX market.

Some researchers (e.g., Lyons 1997) have ar-
gued that customer trades are the catalyst for
profitable dealer strategies. Our work suggests
that dealers behave similarly in response to all
types of trades, independent of where trades
originate. This indicates that valuable private
information about the fundamentals that may
affect the value of the exchange rate is not ob-
tained only from individual customer trades.
Instead, it appears that dealers use private in-
formation about their inventories, which are
affected partly by their own customer orders, as
a profitable avenue for speculation in the inter-
dealer market.

This has direct implications for liquidity in the
FX market. Providing liquidity to customers al-
lows dealers the opportunity to speculate in the
interdealer market. The more profitable such
speculative opportunities are, the more compet-
itive dealers will become in attracting customer
orders. Consequently, the spreads between their
bid and ask quotes for customer trades will be
smaller. Furthermore, our work suggests that li-
quidity in the Canadian FX market is not affect-
ed by the type of trading with the dealer, i.e., it
occurs from both customer trades and trades in
the interdealer market.

Daily hedging and risk-management practices
of banks with dealing operations can also be
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examined. Information about each dealer’s net
trading position over the course of a day, in both
spot and forward contract FX markets, suggests
that financial institutions operating in the FX mar-
ket behave in a similar way when managing their
exposure to market risk. In particular, dealing
banks do not fully hedge their spot market risk.
The amount of hedging depends on market vola-
tility, the magnitude of banks’ risk exposure,
and their comparative advantage in bearing
risk, especially compared with their customers.

There are various sources of comparative advan-
tage for dealing banks in bearing risk: First,
reciprocal agreements between dealing banks
guarantee that these market-makers have access to
liquidity. Customers, however, do not have this
same access. Second, banks allocate capital across
business lines in order to diversify risk and return.
This allows intermediaries to bear risk with a high-
er tolerance than the customers at non-financial
institutions that may be specialized in relatively
few business lines.3 Hedging by dealers is found
to depend on the overall risk-bearing capacity of
dealers in the market and on each dealer’s individ-
ual access to order flow. Analysis suggests that li-
quidity provision in spot and derivatives markets
is determined interdependently, since prices in
these markets are correlated, and dealers are able
to hedge risk across markets.

Interpreting FX trading data through market-mi-
crostructure models helps characterize some of
the factors that determine liquidity in the FX mar-
ket. Results obtained to date suggest that dealers
with greater opportunities for profitable specula-
tion and a larger appetite for risk will provide
greater liquidity to the market. More generally, a
focus on the institutional features of the market
that determine its dynamics is critical to under-
standing market liquidity. Policy-makers and re-
searchers can use the tools developed in the field
of market-microstructure finance to determine the
effects of various factors on liquidity. These factors
include the increased utilization of electronic bro-
kering systems, a declining number of reciprocal
agreements among dealing banks to provide li-
quidity, possible consolidation of dealing banks,
and the greater participation of foreign dealers in
the Canadian FX market.

3. D’Souza and Lai (2002) show that a decentralized
capital-allocation function can reduce the overall risk
of a financial institution with business lines that have
correlated cash flows.
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Financial Structure and Economic Growth:
A Non-Technical Survey

Veronika Dolar and Ceésaire Meh

n any modern economy, a primary eco-

nomic function of the financial system (fi-

nancial markets, intermediaries such as

commercial banks, and payments sys-
tems) is to transform household savings into
productive investments. This function can be
separated into three basic subfunctions: the mo-
bilization of savings, the acquisition of infor-
mation, and the management of risk. Financial
markets (stock and bond markets) and interme-
diaries (which include banks, insurance compa-
nies, and mutual funds) are two alternative
types of agents that perform more or less the
same functions but in different ways and with
different degrees of success. Financial systems
that rely mainly on the former are deemed mar-
ket-based, while those that rely mainly on the
latter are called intermediary-based.

Many researchers have presented evidence from
cross-country, industry-level, firm-level, and
time-series studies to show that financial devel-
opment exerts a positive impact on long-run
economic growth. This raises an important
guestion: Which specific types of financial sys-
tems are more growth-enhancing? There are
four competing views of financial structure and
its relationship to long-run economic growth:

e The intermediary-based view asserts that inter-
mediary-based systems are more growth-
promoting than market-based systems. This
is mainly explained by the fact that close
relationships between intermediaries and
firms reduce information costs and ease
financing constraints on firms, with positive
ramifications for investment spending and
economic growth.

* The market-based view argues that market-
based systems encourage long-run economic
growth better than intermediary-based sys-
tems. This view stems primarily from the
fact that markets, by allowing people with
similar views to join together to finance

projects, are effective at financing new tech-
nologies which, in turn, boost economic
growth.

« According to the financial services view, the
issue is not intermediaries versus markets,
but rather the creation of an environment
for the optimal functioning of intermediar-
ies and markets, or for the efficient provision
of financial services generally, regardless of
the mixture of intermediaries and markets.
What matters for growth is the overall level
and quality of financial services and not the
distinction between markets and intermedi-
aries.

« The law and finance view, a subset of the
financial services view, also rejects the inter-
mediary-versus-market-based distinction,
but instead emphasizes that legal and regu-
latory systems play the key role in determin-
ing growth-fostering financial services. For
example, a well-developed legal system that
enforces property rights and contracts
reduces the cost of external financing by
lowering the costs of acquiring information
about firms. This increases external financ-
ing and enhances economic growth.

According to the first two views, markets and in-
termediaries are substitutes, whereas the last two
views stress the complementarity of markets and

intermediaries in providing growth-promoting

financial services.

Which of these competing views of the link
between financial structure and growth are con-
sistent with the data? Investigating the link
between financial structure and long-run growth
involves complex relationships, and it is there-
fore not surprising that there are no straight-
forward conclusions. A survey of the literature,
however, suggests that there is more empirical
support for the financial services and the law
and finance views than for either the intermediary-
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based view or the market-based view. The
majority of empirical researchers on this topic
argue that financial structure (the degree to which
the financial system of a country is intermediary-
based or market-based) is not important for
explaining differential growth rates across econ-
omies. For example, countries do not grow faster,
and firms’ access to external financing is not sys-
tematically easier, in either system. This conclu-
sion is in line with the broad empirical analysis
of financial structure and economic growth by
Demirgic-Kunt and Levine (2001), who use the
most complete existing data set and a variety of
econometric methods and yet consistently find
that financial structure is not important for eco-
nomic development. They argue that “through a
diverse set of analyses, the answers are surpris-
ingly clear.... Overall financial development
[efficient financial services, well-developed
intermediaries and well-functioning markets]
matters for economic success, but financial
structure per se does not seem to matter
much” (p. 12).

Another reason to view markets and intermediar-
ies as complements is that intermediaries are key
participants in markets, and they tend to play a
supporting role in ensuring that financial mar-
kets function properly. Investors need consider-
able expertise to participate in financial markets,
which makes their participation costly in terms
of time and money. Financial intermediaries
help to reduce these costs. More precisely, by
bundling investors’ funds together, the costs of
participation in markets for each investor are
smaller (economies of scale). That is, because of the
economies of scale, there is a reduction in the
cost per dollar of investment as the size of trans-
actions increases. In facilitating participation in
financial markets, financial intermediaries con-
tribute substantially to the effective functioning
of markets. The most obvious example of a fi-
nancial intermediary that emerged because of
economies of scale and that supports markets is
the mutual fund. Because the mutual fund buys
large blocks of stocks or bonds, it can take advan-
tage of lower transactions costs. This argument is
supported by Allen and Gale’s (2001) survey of
financial systems. They present evidence on the
ownership of corporate equities in the U.S. econ-
omy. They find that in the year 2000, households
held less than 40 per cent of corporate equities,
while intermediaries, particularly pension funds
and mutual funds, held over 40 per cent of total
corporate equities. They conclude that “it is no
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longer possible to consider the role of financial
markets and financial institutions (intermediar-
ies) separately. Rather than intermediating direct-
ly between households and firms, financial
institutions have increasingly come to intermedi-
ate between households and markets, on the one
hand, and between firms and markets, on the
other” (p. 1).

We argue that the relationship between finan-
cial structure and financial stability provides an-
other reason for focusing on the need for both
well-developed intermediaries and markets. In
the event of a crisis in one system, the other sys-
tem can perform the function of the “spare
wheel.” Greenspan (1999) advocates this view
and argues persuasively that

What we perceived in the United
States in 1998 may reflect an impor-
tant general principle: multiple alter-
natives to transform an economy’s
savings into capital investment act as
backup facilities should the primary
form of intermediation fail. In 1998
in the United States, banking replaced
the capital markets. Far more often it
has been the other way around, as it
was most recently in the United States
a decade ago. When American banks
stopped lending in 1990, as a conse-
quence of a collapse in the value of
real estate collateral, the capital mar-
kets were able to substitute for the loss
of bank financial intermediation.
Interestingly, the then recently devel-
oped mortgage-backed securities mar-
ket kept residential mortgage credit
flowing, which in prior years would
have contracted sharply. Arguably,
without the capital market backing,
the mild recession of 1991 could have
been far more severe (p.1).

These arguments suggest that it is not a question
of markets versus intermediaries but of markets
and intermediaries.

This implies an important policy message. Poli-
cy-makers should focus their attention on legal,
regulatory, and other policy reforms that en-
courage the effective functioning of both mar-
kets and intermediaries, rather than concerning
themselves with the degree to which their
national financial system is market-based or
intermediary-based.
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Banking Crises and Contagion: Empirical

Evidence
Eric Santor

inancial deregulation and the global inte-

gration of markets have heightened the

awareness of the potential fragility of

banking systems in the face of external
crises. From a global perspective, banking crises
are numerous: Glick and Hutchison (1999)
document 90 crises since 1975 across a sample
of 90 developing and developed countries.!
High-profile events such as the U.S. Savings and
Loan, Mexican, Scandinavian, East Asian, and
Argentinian crises reinforce this perception.
Unfortunately, despite considerable efforts to
empirically model the nature of banking crises,
current analyses do not provide uniform con-
clusions regarding the determinants of crises.?
Likewise, little is known with respect to the
presence and effect of contagion across banking
systems.

This leaves several questions unanswered in the
empirical literature:

« First, does the theoretical literature on bank-
ing crises and contagion provide suitable
testable hypotheses with respect to the like-
lihood of a banking crisis when interbank
markets exist, and can these hypotheses be
empirically assessed?

e Second, given the limitations of the data,
can the onset of a banking crisis be accu-
rately predicted?

1. Banking crises are defined when one or more of the
following events occur: the ratio of non-performing
loans to total assets is greater than 10 per cent, the
cost of rescue operations is more than 2 per cent of
GDP, and/or banks are nationalized, a bank holiday,
or a guarantee of deposits, or loan losses and the
erosion of bank capital exceed defined thresholds.

2. Given the current emphasis of the International
Monetary Fund and central banks on constructing
“stress indicators” and “early-warning systems” to
quantify the potential risks in the financial system,
it is important to be confident of the methods of
empirical assessment used in these processes.

« And third, conditional on the ability to
robustly predict banking crises, can the exist-
ence of contagion be assessed? Moreover,
does the occurrence of a crisis in one market
allow the prediction of crises in other mar-
kets, over and above the effects of macroeco-
nomic interconnections?

With regard to the first of these questions,
contagion can be defined in terms of “funda-
mental” and “informational” channels.
Fundamentals-based contagion is used to de-
scribe shocks that affect markets because of
common components, such as changes in U.S.
interest rates, the price of oil, or the growth rate
of the OECD countries (Dornbusch, Park, and
Claessens 2000). These shocks lead to conta-
gion because of the normal interdependence of
banks and real-side markets. Information-based
contagion occurs when the onset of a crisis in
one market leads investors to re-assess the risks
associated with investments in other markets,
regardless of whether or not there are any real-
side linkages between the respective markets.
The subsequent impact on asset prices from
changes in investor behaviour can negatively af-
fect the balance sheets of banks and, ultimately,
the stability of the banking system.

In both cases, there are several pathways by
which these shocks can lead to banking crises
within and across banking systems. It is there-
fore interesting to consider how contagion is
modelled in the theoretical literature and
whether the predictions can be empirically test-
ed. For instance, Allen and Gale (2000) show
that the likelihood and effect of contagion de-
pends on the degree of interbank market com-
pleteness; i.e., the extent to which banks are
interconnected with other banks. But the data
required to assess their model simply do not ex-
ist. Alternatively, Chen (1999) shows that the
failure of one bank can lead to the failure of
other banks simply because of informational
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contagion. This suggests that crises can be prop-
agated without any real-side links among
banks. This notion of informational contagion
can be empirically assessed.

With regard to the second question, the empiri-
cal literature on banking crises does not ade-
quately address the issue of how to choose an
appropriate sample of countries to test hypoth-
eses. Most studies arbitrarily choose the sample
of crisis and non-crisis countries, neglecting the
potential impact of sample selection on the ap-
propriate estimation procedure. It would be
preferable to pay particular attention to the con-
struction of the cross-country sample: match-
ing-method techniques should be used to
construct a suitable control group analogue to
the set of crisis countries. This would allow the
probability of the occurrence of a banking crisis
and of banking-system contagion to be quanti-
fied more accurately. Sample selections in previ-
ous studies introduced bias into the estimates of
the probability of the occurrence of a banking
crisis, because of differences between the char-
acteristics of the crisis and non-crisis country
groups.

Finally, in terms of the third and final question,
given aclearly defined empirical benchmark, an
empirical model of contagion can be estimated.
Following Ahluwalia (2000), it is possible to
construct contagion indexes to capture the no-
tion of “informational contagion,” reflecting
the extent to which a country shares macroeco-
nomic characteristics with a country that previ-
ously experienced a banking crisis: the index
takes positive values proportional to the degree
of similarity. The contagion index does not re-
quire the respective countries to share any real-
side links; rather, the empirical specification
suggests that the information associated with
the crisis leads to changes in investor behaviour
that may affect banks’ balance sheets. This al-
lows a simple empirical test to be conducted:
Do lagged values of the contagion index accu-
rately predict the occurrence of a banking crisis
in the current period, conditional on macroeco-
nomic fundamentals? The analysis indicates
that the probability of a banking crisis increases
when countries have characteristics similar to
those that have experienced a crisis, regardless
of the degree of actual economic linkages
between the respective countries.

In conclusion, the implications of these results
are intriguing. If the fundamentals are
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controlled, then the occurrence of a banking
crisis in the previous period in one country pre-
dicts the onset of a banking crisis in another
country, if the countries have similar macroeco-
nomic characteristics. This suggests that infor-
mational contagion plays a larger role than
previously suspected, since the onset of a crisis
is related to the information provided by the
initial crisis event, over and above macroeco-
nomic effects. The existence of informational
contagion raises many issues for policy-makers.
In particular, institutions that oversee, super-
vise, or regulate financial institutions need to
account for the process by which information
from the occurrence of one banking crisis affects
the behaviour of market participants, and how
market completeness propagates or mitigates
the transmission of macroeconomic effects.
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