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I.   SUMMARY OF RESPONSES TO THE COUNTRY SURVEY OF SYSTEMIC ISSUES 

A.   Background on the Survey 

1.       To inform the preparation of the paper, country authorities were surveyed on 
their experiences with identifying systemically important institutions, markets and 
instruments. Feedback on an initial draft questionnaire, coordinated by the IMF, FSB and 
BIS, was sought from counterparts at several central banks (see Attachment). The finalized 
questionnaire was subsequently sent out to the central banks of G-20 and FSB members, plus 
a few other countries which are widely recognized as key home/host countries to important 
international banks; in all, the survey was sent to 27 central banks. The survey was also sent 
to the supervisory and regulatory standard setters—the Basel Committee on Banking 
Supervision (BCBS), the International Association of Insurance Supervisors (IAIS) and the 
International Organization of Securities Commissions (IOSCO)—for their information and 
possible responses from their respective members. The survey is provided as Appendix I. 

2.      The survey comprised quantitative and qualitative components. On the 
quantitative side, countries were asked to indicate if a particular sector is systemic, and 
whether individual institutions in that sector are systemic. They were then asked to rank the 
five most important factors contributing to their classification of systemic relevance, both 
before and after the onset of the current crisis. The qualitative aspect was made up of three 
parts: (i) how countries assess systemic relevance; (ii) the design of a framework to assess 
systemic relevance; and (iii) where relevant, how financial crises have informed approaches 
to identifying systemic relevance.  

3.      Completed surveys were received from all the central banks to which they were 
sent, representing a 100 percent response rate. In some countries, where the financial 
supervisory role is also performed by the central bank, responses to the survey were 
coordinated between the financial stability analysis and supervisory functions. In one case, 
the central bank had shared the survey with the supervisory agency, which prepared a 
separate response. Responses were also sent directly from the supervisory agencies of two 
countries. In all, 30 separate responses were received to date (Table 1). 

4.      Countries typically provided comprehensive responses to the survey. Most 
countries provided answers to both the qualitative and quantitative components; six countries 
preferred not to rank the factors contributing to the systemic relevance, citing the difficulty of 
any ex ante assessment, which is largely attributable to the state-dependent nature of 
systemic relevance and the lack of formal definitions of what constitutes systemic 
importance. 

5.      This chapter is organized as follows. Section B presents and analyzes countries’ 
identification of the main systemically important entities in their financial systems, and the
relevant systemic factors contributing to their classification. A summary of the discussion by
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respondents on the identification of systemic relevance and on the design of a framework to 
assess systemic relevance are presented in Section C. 

Table 1. Survey Respondents 
 

Country Respondent

1. Argentina Banco Central de la República Argentina
2. Australia Reserve Bank of Australia
3. Brazil Banco Central do Brasil
4. Canada Bank of Canada
5. China People's Bank of China
6. China Banking Regulatory Commission
7. France Banque de France
8. Germany Deutsche Bundesbank
9. India Reserve Bank of India

10. Indonesia Bank Indonesia
11. Italy Banca d'Italia
12. Japan Bank of Japan
13. Mexico Banco de México
14. Comisión Nacional Bancaria y de Valores
15. Russia Central Bank of the Russian Federation
16. Saudi Arabia Saudi Arabian Monetary Agency
17. South Africa South Africa Reserve Bank
18. South Korea Bank of Korea
19. Turkey Central Bank of the Republic of Turkey
20. United Kingdom Bank of England
21. United States Federal Reserve
22. Hong Kong SAR Hong Kong Monetary Authority
23. Netherlands De Nederlandsche Bank
24. Singapore Monetary Authority of Singapore
25. Switzerland Swiss National bank
26. Austria Oesterreichische Nationalbank
27. Hungary Magyar Nemzeti Bank
28. Spain Banco de España
29. Sweden Riksbank
30. Romania Comisia de Supraveghere a Asigurărilor 

 
 

B.   Analysis of Quantitative Survey Data 

6.      Analysis of the data obtained from the survey reveals several broad trends in 
countries’ assessments of systemic importance: 

 Entities. All surveyed countries consider their banks to be the most systemically 
important among institutions. Insurance companies and pension funds are seen as the 
next most relevant in terms of their potential impact on financial/economic stability. 
The stock market, interbank money market, foreign exchange market and government 
debt market are perceived to have the greatest systemic impact among markets before 
and during the current crisis. Separately, many countries assess their payment and 
settlement systems as being critically important infrastructure for ensuring the smooth 
functioning of the financial system. 
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 Factors. With few exceptions, size is by far the most important factor contributing to 
the classification of systemic importance, both before and after the onset of the 
current crisis. Interconnectedness is clearly the second most important factor in the 
determination of the systemic importance of institutions, markets and instruments by 
country authorities. Following the onset of the current financial crisis, there has been 
some change in the importance placed by authorities on certain factors in the 
determination of systemic relevance. 

7.      Prior to the crisis, banks were clearly the main institutions of concern for 
country authorities in that they were considered potentially systemic by all respondents. 
Pension funds, insurance companies and state-owned/sponsored financial institutions were 
seen as having the greatest systemic impact after banks. 

8.      Pre-crisis, the size of institutions was the main focus of country authorities in 
terms of their systemic impact, but other factors also figured prominently (Figure 1): 

 The general consensus was that size posed the biggest risk for the systemic relevance 
of banks; only one respondent thought that leverage represented the biggest risk. 
Size was also considered the most important factor influencing the systemic relevance 
of all other institutions. Hedge-funds were the exception, with interconnectedness, 
leverage and opacity/complexity seen as more important factors. Some countries 
viewed the role of pension funds in fiscal policy as a potential risk. 

 Interconnectedness was largely ranked the second and third most important systemic 
risk factor for institutions. That said, views were more dispersed, with some 
respondents ranking concentration risk as the second most important factor, and 
leverage third. The correlation of exposures was also a popular third-ranked factor. 

9.      Since the onset of the financial crisis (“post-crisis”), assessments of the factors 
contributing to the systemic importance of financial institutions have changed 
somewhat (Figure 1): 

 Fewer respondents now consider size to be the main risk factor; more consider factors 
such as interconnectedness, leverage or maturity mismatches to be the main risks.  

 While interconnectedness remains the second-ranked risk factor of choice, 
respondents appear to be focusing more on maturity mismatches, concentration 
risk and leverage as well. The third-ranked factors are largely the same as before. 

10.      Banks, insurance companies and pension funds continue to be perceived as key 
“systemic” institutions in many financial systems post-crisis. More respondents now 
consider asset management and money market mutual fund companies to pose greater 
systemic threat. 
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Figure 1. Factors Contributing to the Classification of Systemic Institutions 
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11.      As to markets and instruments, stock, interbank, foreign exchange and 
government debt markets were considered the most systemic pre-crisis (Figure 2).  

 The size of these markets was the biggest consideration in classifying them as 
systemic. Some respondents felt that the interconnectedness of interbank money 
markets and “other” over-the-counter (OTC) markets such as interest rate and cross-
currency swaps, overnight index swaps (OIS) and forward rate agreements (FRA), 
and interest rate and currency options were most important. Among potentially 
systemic instruments, the size of foreign exchange loans and covered bonds 
outstanding was ranked as the biggest risk factor.  

 Perceptions became more dispersed when countries were asked to rank subsequent 
factors of risk for markets and instruments. Interconnectedness was largely seen as 
the second most important risk factor, while the robustness of clearing and 
settlement processes was ranked third. The rate of change of activity and the 
correlation of exposures were among the other choices. 

12.      Assessments of the systemic importance of particular markets are little changed 
since the onset of the crisis (Figure 2). At the margin, the interbank money market has now 
edged out the foreign exchange market as the one that is considered potentially most 
systemic.  

 Countries’ assessments of the key risk factor for determining systemic markets and 
instruments have become more dispersed. While size remains the most important, 
interconnectedness is now perceived by more respondents to be the main factor. 
Some others now consider opacity/complexity, role in monetary policy or 
concentration risk to be the key factor.  

 Among the second-ranked factors, interconnectedness continues to be the most-
used, but size, the rate of change of activity, and concentration risk have become 
more important considerations. The robustness of the clearing and settlement 
process remains the most-quoted third-ranked factor, followed by 
interconnectedness. 

13.      Prior to the crisis, the robustness of the clearing and settlement processes was 
the main factor for countries which felt that the financial infrastructure was potentially 
systemic (Figure 3). Size was considered by some to be most important, while 
interconnectedness was second-ranked by most respondents. One respondent thought that 
rating agencies had the potential to pose systemic risk as a result of the opacity/complexity 
of their products. 

14.      There has been little change in countries’ assessment of factors influencing the 
systemic importance of infrastructure since the onset of the crisis. However, one more 
respondent now considers rating agencies as being potentially systemic. 
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Figure 2. Factors Contributing to the Classification of Systemic Markets and 
Instruments 
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Figure 3. Factors Contributing to the Classification of Systemic Infrastructure and 
Rating Agencies 
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C.   Analysis of Qualitative Survey Information 

15.      The following provides a review of the Survey responses ordered by the 
questions in the survey: 

Part 1. Identifying systemic institutions, markets and instruments 

1a. How would you define “systemic” importance for the financial sector? What 
factors/metrics do you use to determine what constitutes a potentially systemic market, 
instrument or institution (“SIMI”) for your financial system? What are the key differences
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 between the institutions, markets or instruments that you consider systemic and those that 
are non-systemic? 

Respondent countries typically do not have a legal or formal definition of what 
constitutes “systemic importance.” Broadly, an institution, market or instrument is defined 
as systemic by authorities if its failure causes widespread distress, either as a direct impact or 
as a trigger for broader contagion. However, the interpretation is nuanced in that some 
authorities focus on the impact of potentially systemic institutions, markets or instruments on 
the financial system, while others consider their ultimate impact on the real economy as key.  
 
Many of the risk metrics/factors that are presented in our questionnaire are used by 
country authorities in their identification of systemic importance. The issue of size is 
considered the biggest risk factor by most respondents. Other areas of significant concern 
include interconnectedness and risk concentration. Respondent countries are by far the most 
preoccupied with their respective banking sectors, in terms of identifying systemically 
important institutions. Many countries also highlight the potentially systemic nature of 
clearing, payment and settlements systems for their financial systems. 
 
Numerous countries note the state dependent nature of what constitutes systemic. They 
argue that conditions are likely to vary over time and that systemic importance would be 
dependent on the shocks to the system, the structure of the system and the condition of 
individual markets and balance sheets at that particular point in time—during periods of 
extreme turbulence, more institutions, markets or instruments are likely to be systemically 
relevant. One respondent notes that the risk of having formal designations or definitions of 
what constitutes “systemic” is that changes to the systemic importance of particular entities 
in the financial system may be overlooked. 
 
1b. Do you presently have a formal process to assess the systemic relevance of 
institutions, markets, or instruments? If so, please describe your institutional and governance 
arrangements. In particular: 

 which agencies are involved, who is ultimately responsible; 
 what techniques and data are used in the assessment;  
 what is the frequency of assessment; 
 what are the results used for (e.g., financial supervision, financial surveillance)? 

Many respondent countries do not have formal processes nor agencies that are formally 
charged with the responsibility for leading the process of assessing SIMIs. In these cases, 
supervision and regulation are assigned to various agencies according to functional criterion, 
and emerging risks would require collaboration among the individual agencies. In a few 
countries, the central banks or monetary authorities have oversight of a larger part of the 
financial system, if not all of it. A handful of countries have each established a body (e.g., 
financial stability committee or council) comprising the key agencies, which have the 
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responsibility of determining what constitutes systemic risk using the analyses of individual 
agencies. 
 
A variety of techniques are used to assess systemic relevance across countries. They 
range from basic “traditional” techniques for identifying risks in the banking system, to 
sophisticated quantitative models, to qualitative criteria which include “market intelligence”. 
In a couple of instances, the analysis done in deciding whether to provide lender-of-last-
resort support—using the guiding principle of whether failure could damage the stability of 
the financial system—is used as a technique to define systemic importance. Among some 
European countries, the European Central Bank’s Systemic Impact Assessment Handbook is 
used as a guide for determining the issues to be covered in the assessments. 
 
Responses on the frequency of assessments are mixed. While some authorities note that 
they perform assessments of what constitutes systemic importance regularly, others point out 
that routine assessments are not feasible. Many consider the assessments of risks to the 
soundness of their respective financial systems in their financial stability reports to be an 
important assessment tool. 
 
In almost all cases, respondents note that the results of any assessment are used as 
important inputs for financial supervision and surveillance. 
 
1c. How do you monitor institutions, markets and instruments that do not currently fall 
within the scope of regulation and which could potentially pose systemic risks in your 
country? 

Many respondents are of the opinion that the key institutions, markets and 
instruments, which they consider potentially systemic, are already captured by their 
regulatory perimeter. Where important regulatory gaps are identified, regulators indicated 
that they will set up an appropriate framework for regulation or oversight. In some countries, 
those entities that are exempt from regulation—such as hedge funds and private equity 
firms—are not considered systemically important. In one case, guiding principles had been 
developed for regulated institutions that invest in those unregulated entities. While some 
countries can only monitor the activities of unregulated entities indirectly, others have set up 
both formal and informal mechanisms for monitoring. 
 
1d. With what frequency do you produce statistics on balance sheet and flow-of-funds 
information on what you would consider to be systematically important financial institutions, 
markets and/or instruments? 

Data are produced at different periodicities across countries. Balance sheet statistics on 
systemically important institutions are available to the authorities on a daily, monthly, 
quarterly or annual basis, depending on the type of data. Where respondents explicitly 
mention flow-of-funds data, they are being collected on a monthly or quarterly basis. Market 
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data tend to be of higher frequency. Where necessary, these data series are supplemented by 
ad hoc requests on a case-by-case basis, especially in crisis situations. 
 
1e. Do you currently have sufficient information to allow you to identify systemic 
institutions, markets and instruments? Please identify any critical information gaps. 

Many respondents agree that there is a reasonably large amount of information 
available to identify potentially systemic institutions, markets and instruments in their 
respective countries. Several indicate that ad hoc reporting requirements could be invoked, 
if necessary, in order to obtain additional information about certain entities. Some authorities 
are of the opinion that the availability of information on hedge fund activity could be 
improved. Currently, collection of hedge fund data is being done indirectly through 
brokers/dealers in some countries. One major financial center notes that legal authority 
would need to be in place if information is to be required from hedge funds. 
 
The lack of access to timely data on inter-institutional exposures, including subsidiaries 
and branches, appears to represent the most common information gap in many 
countries. One country finds the information gap to be especially glaring between 
prudentially regulated institutions and those that are not prudentially regulated. Several 
respondents feel that existing data on cross-border exposures are insufficient for performing 
proper risk assessments, and that the cooperation of home supervisors would be necessary.  
 
Information gaps also exist in markets and infrastructure. OTC market activity, 
especially in derivatives and structured products—and leverage through the use of these 
instruments—stand out as one area in which coverage is considered inadequate. Separately, 
a handful of countries acknowledge that information on their payment and settlement systems 
is inadequate, with one respondent noting that data on payment systems are being provided 
by market participants on a voluntary basis only. 
 
Part 2. Questions on the design of a framework to assess systemic relevance 

2a. How regularly should assessments of systemic importance be conducted (e.g., 
annually, every 3 years, every 5 years)? What factors should be considered when deciding on 
the frequency of such assessments (e.g., growth rate of institutions and markets, financial 
innovation)? 

Most countries support having regular assessments. These would be supplemented by 
ongoing monitoring and ad hoc assessments during periods of financial turbulence or when 
there are material changes (e.g., mergers and acquisitions, financial structure, market 
concentration, financial sector growth and innovation, market volatility). Many respondents 
are of the view that annual assessments could be appropriate, taking into account, inter alia, 
cycles for onsite examinations and strategic reviews to allocate supervisory resources. A few 
think that in-depth assessments could be conducted at longer intervals (every 3 years), 
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especially where financial sector growth and innovation are slow. One country suggests 
supplementing less frequent detailed assessments with annual updates that are less resource 
intensive. 
 
2b. Are there specific methodologies, indicators and techniques that should be 
recommended to assess systemic relevance? 

Most respondents use a range of techniques that consider different dimensions/criteria 
of systemic importance. These include simple quantitative and qualitative indicators, 
network analysis, stress tests, scenario analysis and assessments of market developments. 
Reliance on a single technique risks leading to blind spots. A few countries commented that 
appropriate techniques would depend on the characteristics of each country’s financial 
system. 
 
2c. What types of data would it be important/necessary to collect in order to conduct 
assessments of systemic relevance, e.g., flow-of-funds data? 

Consistent with the above, data needs are also vary across countries. Besides regular 
regulatory returns from financial institutions and transactions data from payment systems and 
markets, many respondents cite flow of funds, counterparty exposures and market 
concentration as important data to consider. Other data items that are listed include detailed 
information on group structures and business models, patterns of deposit flows and 
movements in market prices and spreads. 
 
2d. How should countries with significant financial interlinkages collaborate on such 
assessments, e.g., should they conduct joint assessments of systemic importance? 

Most respondents support sharing information to facilitate assessments of systemic 
importance. Such information includes cross-border exposure data, methodologies, etc. 
Many cite supervisory colleges as a possible starting point for such collaboration. Others 
mention cooperating under the auspices of international and regional fora. Some respondents 
suggest extending cooperation to joint stress testing and crisis simulation exercises. They 
favor developing protocols for coordinated action to deal with problem institutions and 
markets. A few countries are open to conducting joint assessments, but note that this would 
have to be considered on a case-by-case basis given the far-reaching implications for 
supervision and regulation, as well as access to government safety nets. 
 
2e. What information should authorities publish on their assessments of systemic 
importance (e.g., objective, methodology, results)? 

The consensus from the survey is that it would be useful to publish the objectives of the 
assessments and the methodologies used in the assessments. This would help the market 
to better understand the authorities’ approach, and help promote the development of good 
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practices internationally. Most respondents do not recommend publication of the names of 
individual institutions or markets that are considered to be systemically important as this 
could increase the risks of moral hazard and of entities seeking to game the system. 
However, they concede that publication may be unavoidable if the assessments are used for 
public regulatory actions or interventions.   
 
Part 3. Optional questions on experiences with crises 

3a. If your country has faced a financial crisis in the last 30 years, please describe the 
role of systemic institutions, markets or instruments: (i) in triggering the crisis; and (ii) as 
channels of contagion. 

Many countries shared their experiences with financial crises. In many cases, the crises 
were “traditional” in that they originated in the real economy and were then transmitted to 
the financial sector. While asset markets suffered significant losses, banks typically bore the 
brunt in such situations. In those instances, the deterioration in asset quality as a result of a 
sharp economic downturn affected bank solvency and was sometimes exacerbated by poor 
risk management and weak internal controls. One respondent noted that deficient bankruptcy 
legislation aggravated the banking crisis in that particular country. In some countries, quick 
intervention in individual bank failures prevented widespread crises. 
 
Several respondents noted the role of foreign exchange markets in triggering a loss of 
confidence in the banking sector during crises. The foreign exchange market was seen as 
an important channel of contagion when sharp depreciations in local currencies resulted in 
problems at banks with large foreign currency liabilities. In some cases, these problems 
resulted in deposit runs. Conversely, banks were seen as an important channel of contagion in 
one country, contributing to the collapse of its fixed exchange rate regime. 
 
Various institutions, markets and instruments were seen to have played important roles 
in either triggering crises or channeling contagion in some respondent countries. In one 
case, speculative plays by hedge funds, using the foreign exchange, stock and equity futures 
markets placed immense pressure on these markets; massive intervention by the government 
eventually stabilized the markets. In another country, the loss confidence in mutual funds 
was channeled through the government bond market to the rest of the domestic market. 
Separately, the failure of a medium-sized security company in one country resulted in a 
default in the interbank market, causing perceptions of counterparty risk to rise sharply. 
The rapid loss of confidence in the banking system led to bank runs. 
 
Only a few countries assessed the current financial crisis, likely because it has yet to 
fully play out. The interbank money market was seen as a channel of contagion to the wide 
credit market. Separately, the sharp drop in asset-backed securities prices, which resulted in 
large losses to banks’ trading books, was seen to have affected confidence in the banking
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 sector, resulting in widespread concerns about counterparty risk. One respondent considered 
“financial innovation” to be the trigger for the current crisis. 
 
3b. How has each crisis experience influenced the ways in which systemic relevance is 
assessed in terms of: (i) indicators; (ii) procedures; and (iii) methodologies? 

There was little discussion on how crises influenced the assessment of systemic 
relevance, in terms of indicators, procedures and methodologies. Instead, most 
respondents detailed steps that were taken to improve financial stability following crises. 
Specifically, they noted that crises in their countries had led to the strengthening of legal, 
operational, regulatory and/or supervisory frameworks, for example, through:  
 
 The establishment of integrated regulators with strengthened mandates. 

 The introduction of regulatory regimes for exposures, capital and liquidity 
requirements; strengthened regulation and enforcement on short selling; and the 
introduction of limits on the size of positions that investors are allowed to hold. 

 The development of real time gross settlement systems to mitigate risks in the 
clearing and settlement process; the development of foreign exchange information 
systems to enable regular monitoring of all transactions. 

 Improvements in crisis management coordination. 

Some respondents improved their analytical and surveillance capabilities following 
crises. One respondent highlighted the development of its financial stability analysis 
following a banking crisis; another focused on the necessity of more comprehensive 
assessments of macro and micro prudential indicators; while a third introduced indicators and 
methods to identify institutions. One key home country to international banks revealed that it 
was participating in initiatives to strengthen cooperation with host counterparts. Another 
country indicated that it has developed a systemic assessment tool—albeit not directly a 
result of past crises experiences—based on recommendations by ECOFIN and the “common 
language” initially developed by the ECB. 
 
Countries have also introduced new tools in the current crisis to mitigate risks in the 
financial system. These include facilities for the provision of liquidity; programs to support 
short-term funding markets and to purchase agency debt obligations and mortgage-backed 
securities; and temporary guarantee programs. 
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II.   CASE STUDIES 

16.      The current crisis has highlighted the closely interlinked channels of systemic 
risk in the global financial system. One of the original channels of systemic risk arose from 
the widespread use of off-balance sheet special investment vehicles (SIVs). SIVs were 
typically funded by relatively short-term commercial paper sponsored by commercial and 
investment banks. When this market dried up, following a sharp loss in market confidence as 
the sub-prime crisis in the U.S. intensified and spread, institutions that had relied on 
wholesale funding to increase their leverage became vulnerable, potentially affecting other 
institutions and markets. The examples of Northern Rock, Lehman Brothers and AIG are 
used to illustrate key channels and impacts arising from the dislocation in the short-term 
funding market. 
 
Case Study 1: Northern Rock 

17.      The difficulties that beset Northern Rock in the Fall of 2007 are a prime example 
of how systemic risk, encompassing an institution, markets and instruments could be 
conditional on an evolving environment. The Northern Rock event showed that the 
soundness of financial institutions in an increasingly integrated and inter-linked financial 
system cannot be assessed separately from developments in capital markets and innovations 
in financial instruments. The situation also demonstrated the critical importance for country 
authorities to have a credible bank resolution framework in place, and to be able to identify 
systemic situations early through having developed approaches for assessment.  

18.      The Northern Rock crisis was sparked by problems in financial markets and 
instruments, and the institution itself became a potential channel of contagion. Although 
Northern Rock was classified as one of the six major British banking groups (MBBGs), 
it was not, in and of itself, considered by most market analysts to represent a systemic 
institution within the U.K. banking system in the manner of, say, its Big Four counterparts. 
As at end-2006, its assets accounted for less than 2 percent of the U.K. banking system 
(Figure 5), which was one of the least concentrated in Europe (Figure 5). On the other side of 
the balance sheet, the total debt owed by Northern Rock amounted to about 2.5 percent of the 
total MBBG group alone (Figure 6), while its stock market capitalization as at end-2006 was 
about 0.3 percent of the total capitalization of the U.K. stock market (Figure 7). 

19.      Northern Rock’s operations had been simple and transparent. It was in the 
business of making residential mortgage loans, and borrowed largely from wholesale markets 
to fund its expansion. Its funding model and rapid expansion were well-known, and the bank 
had been able to diversify its sources of funding and increase the maturity of its liabilities to 
some extent. Additionally, Northern Rock appeared to be well-capitalized, and had little 
exposure to unsecured consumer borrowing.  
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20.      However, Northern Rock’s heavy reliance on funding through more volatile 
wholesale markets became its Achilles heel as the crisis unraveled. Northern Rock’s debt 
funding was one of the highest among the MBBGs (Figure 8), and while it was not unique 
among U.K. banks in its increasing dependence on non-retail funding, the extent to which it 
utilized this source of funding made it an unusual case (Figure 9). In addition to Northern 
Rock’s use of off-balance sheet funding vehicles, its dependence on short-term wholesale 
funding meant that it was targeting similar investors for both types of funding. Consequently, 
Northern Rock suffered a severe liquidity shock in early-August 2007, when the spread of 
the U.S. subprime crisis problems to Europe caused investors in its short- and medium-term 
paper to stop rolling over their funding to the institution. 

21.      Ultimately, the Northern Rock crisis resulted from a confluence of institution-
specific characteristics and exogenous factors which evolved into a potentially systemic 
problem for financial stability in the United Kingdom. Some of the more salient features 
of the inter-linkages include:  

 Rapid growth and role in the credit market. Between 1997 and 2006, Northern 
Rock’s consolidated balance sheet grew more than six-fold, reaching an asset value of 
£101 billion, to become the fifth largest mortgage lender in the United Kingdom. 
Its assets mainly comprised secured lending on residential properties. 

 Size of exposure to markets and instruments. Northern Rock relied heavily on 
wholesale markets, namely, securitization and covered bonds, for its funding. 
This meant that any dislocation in these markets and loss of confidence in the 
instruments would effectively close its access to key financing sources. Moreover, 
wholesale funding is typically more difficult and costly to roll over during times of 
company-specific or market-wide stress. 

 Maturity mismatches. While Northern Rock had had some success with increasing the 
maturity of its funding prior to the crisis, it assumed regular and continued access to 
sources of longer-term financing. As a result, it made mortgage loans on the 
assumption that it would be able to access term funding through its regular 
securitization activities. By September 2007, however, longer-term funding markets 
were effectively closed to Northern Rock. 

  Correlation in asset markets. Contagion from the U.S. subprime crisis, which 
eventually swept through global financial markets, first manifested in Europe through 
German and French financial institutions in early-August. As conditions in global 
credit and money markets deteriorated and severely damaged investor confidence, the 
market for residential mortgage-backed debt followed, resulting in severe 
consequences for Northern Rock’s ability to obtain funding. Separately, the liquidity 
problems that had beset ABCP conduits, traditionally reliable investors of U.K. prime 
RMBS paper, exacerbated the sharp decline in demand for those instruments. 
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Figure 4. MBBG: Total Assets 
(In percent of total banking system assets) 

Figure 5. EU-25: Herfindahl Index 
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Sources: Bankscope and European Central Bank. Source: European Central Bank. 

 
Figure 6. MBBG: Total Liabilities 

(In percent of total MBBG liabilities) 
Figure 7. MBBG: Market Capitalization 

(In percent of total U.K. stock market capitalization) 
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Figure 8. MBBG: Debt-to-Equity Ratio Figure 9. MBBG: Loan-to-Deposit Ratio 
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 Concentration in a key funding market. While Northern Rock had largely depended 
on the securitization market, the converse was also true: the U.K. securitization 
market was highly concentrated on Northern Rock’s securities, which accounted for 
over 17 percent of RMBS issuances by U.K.-based issuers in the first-half of 2007 
alone. Thus, the troubles at Northern Rock highlighted similar problems at other 
banks which relied heavily on wholesale funding at a time when those markets were 
already under significant stress. In other words, the high-profile crisis at Northern 
Rock, a major player in the securitization market, caused problems for other banks 
with similar funding structures, in this instance, by inference. 

Case Study 2: Lehman Brothers 

22.      Lehman Brothers Holding Company (LBHI) was the fourth largest US-based 
stand-alone investment bank in the US. On September 15, 2008 it filed for bankruptcy 
protection. 

23.      Proximate causes of the bankruptcy: Lehman’s perceived creditworthiness had 
worsened steadily through 2008, which was straining its ability to operate given its large 
derivatives business and substantial balance sheet which was largely funded in the repo 
market and its large derivatives business which required a strong credit rating to operate. 
After a brief reprieve in March after the Bear Stearns take-over arranged by the Fed, 
Lehman’s CDS spread began widening again and reached 350 basis points by the end of 
August; about 200 basis points wider than at the beginning of the year. The firm was losing 
business and derivatives counterparties were demanding higher collateral postings. Finally, 
after the firm reported a larger than expected loss for the third quarter on September 9, 
a ratings downgrade seemed imminent and its CDS spread spiked to above 500 basis points 
in couple of days. Over the next few days it was unable to find a strategic partner and its 
clearing bank, JPMorgan, cut its credit line. With the Fed unwilling to provide financing, 
Lehman filed for bankruptcy on September 15, despite being well-capitalized on under 
regulatory capital requirements.  

24.      Ultimate cause of the failure: Lehman suffered a bank run of sorts—except it wasn’t 
a flight by retail depositors but rather the institutional lenders which provided its 
collateralized overnight financing. Market participants differ on whether Lehman was 
insolvent or whether it faced a liquidity crisis, but the size of losses on the senior debt 
(currently trading at 15 cents on the dollar) suggest that insolvency cannot be ruled out. 
Repo financiers pulled overnight credit lines for two main reasons: 

 Uncertainty about the value of assets: Given the deteriorating conditions in the real 
estate markets, investors became concerned about the quality of marks on its large 
holdings of residential and commercial mortgage backed loans/securities. Indeed, 
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while the companies’ book value of common equity at the end of the second quarter 
was still a healthy $29 billion1, the market value plunged below $4 billion after the 
release of 3rd quarter earnings as investors expressed skepticism about its value as a 
going concern. [Note that its holdings were financed in the repo and CP markets and 
so their market values were critical in assuring counterparties.] 

 
 The lack of a coherent recapitalization plan: After the demise of Bear Stearns, it was 

commonly felt that Lehman needed an aggressive recapitalization plan. The company 
did raise equity after the second quarter but it surprised the market with bigger than 
expected write-downs in both the second and third quarters and none of the planned 
strategic capital infusions came through. 

 
25.      Why did it prove systemic? 

 Large: Lehman Brothers was the fourth largest stand-alone investment bank in the 
United Sates. Its consolidated net balance sheet of $340 billion (relative to total assets 
of $600 billion) at the end of 2008 Q2 compared with the total balance sheet of U.S. 
registered security broker dealers of about $3 trillion. It was one of the five largest 
fixed-income operations in the United States and was one of the largest originators of 
private label mortgage-backed securities, both residential as well as commercial. 

 Leveraged: Lehman’s net and gross leverage (assets divided by common equity) at 
the end of 2008 Q2 were about 13 and 24 times, respectively. While this was in the 
range for a typical broker dealer, Lehman’s precarious capital position was further 
compounded by the small size of capital cushion to absorb losses from holdings of 
credit-sensitive assets. In particular, at the end of the second quarter, the combined 
holdings of level 3 assets and level 2 mortgage-backed securities was about three 
times common equity. This meant that a 25 percent  reduction in value of  these hard-
to-hedge and value assets would have wiped out the equity.

 
1 The book value at the end of the third quarter is not available since the company filed for bankruptcy before its 
filing. 



                                          21

 Maturity mismatched: About 62 percent of total liabilities were short term (largely 
accounted for by repo financing, customer cash in prime brokerage accounts and debt 
rolling over within a year) while the average asset maturity was much longer. Unlike 
a typical commercial bank, where short-term financing is heavily in the form of FDIC 
guaranteed retail deposits which are “sticky,” some 110 different counterparties 
provided $247 billion in repo financing to Lehman, and 6 counterparties provided 
more than $10 billion each, all of whom could quickly withdraw if they detected 
trouble. The underlying assets would then need to be sold in illiquid markets at 
distress prices. 

 Interconnectedness  

 Derivatives exposure: As of the end of the 2008 Q2, Lehman had net unrealized 
gains of about $46 billion and net unrealized losses of $26 billion on its 
derivatives positions.2 This meant that Lehman’s collapse exposed Lehman’s 
counterparties to losses on open derivatives positions that were not collateralized. 

 Prime broker: Lehman was a major prime broker providing clearing and 
financing facilities to clients (typically hedge funds). As part of the financing 
agreement, the securities pledged as collateral could be sold or rehypothecated up 
to a certain percentage at Lehman’s discretion, and often were. With Lehman’s 
collapse, a number of clients could not access their securities which adversely 
affected their ability to manage their portfolios during the high volatility period 
that followed. Prompted by Lehman’s collapse, securities investors in the United 
Kingdom withdrew or tightened up permission for lending and rehypothecation, 
resulting in a drastic deleveraging of broker-dealer and securities lender balance 
sheets. 

 The effect on money market mutual funds: Lehman debt was held by other 
financial intermediaries and by some money market mutual funds. While these 
funds do not have to mark-to-market their securities portfolio (allowing them to 
maintain their NAV at close to 1), a bankruptcy event requires recognizing a loss 
on the portfolio. As the NAV of the Prime Reserve Fund, one of the well 
established money market funds, fell below 1, it caused a general run on the more 
than $3.5 trillion in money market accounts severely straining the commercial 
paper and repo markets which rely on them.

                                                 
2 These were net of cash collateral postings though the number would be smaller if security collateral postings 
are considered.  
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 Common holdings of risky assets: In common with several large investment 
banks, Lehman held substantial positions in real estate loans and securities as well 
as leveraged corporate loans. As it was forced to deleverage through 2008 
because of capital adequacy concerns, it contributed to the depression in the 
prices of these securities exacerbating market losses for other firms. 

 
Case Study 3: AIG 

26.      The AIG crisis was systemic in nature because of the firm’s size, complexity and 
interconnectedness. By 2007, AIG—a global financial conglomerate and the largest U.S. 
insurer—had evolved to become a complex and leveraged institution that was not only 
involved in insurance but provided financial services in the areas of asset management, 
capital markets including its participation in many facets of the U.S. mortgage market.3 
Many of the largest derivatives market-makers had large counterparty exposures to AIG
extraordinary scope and scale of AIG’s business activities confirms its status as a 
systemically important institution. 

. The 

                                                

27.      Leverage from derivatives and common risk exposure to the U.S. housing 
market through its various financial activities were key vulnerabilities of AIG. The AIG 
crisis was largely rooted in taking a one-sided bet on the housing market. AIG’s insurance 
companies grew to become a large investor in the U.S. subprime mortgage market. AIG also 
leveraged on its AAA credit rating to backstop a financial trading business focused on 
derivatives. In particular, AIG sold large amounts of unhedged credit default swap 
protection, notably on super senior tranches of CDOs with concentrated exposure to the 
housing market. AIG had also sold CDS protection on CDOs and CLOs backed by corporate 
exposures. AIG had also invested much of the cash collateral from its securities lending 
program in sub-prime mortgage backed securities. 

28.      The trigger for the unraveling of the risks at AIG was the losses in its exposures 
to the U.S. housing market and resulting liquidity pressures. These losses resulted in a 
reduction of its capital reserves. In addition, AIG had to post collateral for its outstanding 
CDS contracts, whose value was tied to the housing market. Such balance sheet pressure 
prompted rating agencies such as Standard & Poor's and Moody's Investors Service to 
downgrade AIG from the double-A to the single-A level on September 15, 2008. The rating 
downgrades triggered additional collateral calls AIG’s CDS portfolio.4 This was 
compounded by demand for cash by counterparties that has participated in AIG’s securities 
lending program. AIG urgently needed liquidity to avert bankruptcy.  

 
3 Total on-balance sheet assets was over $1 trillion and derivatives book notional was over $2 trillion at end-
2007.  

4 AIG's credit default book grew from about $100 billion in 2002 to more than $500 billion in 2008. 
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29.      With the full support fo the U.S. Treasury, the Federal Reserve Bank of New 
York (FRBNY) provided an emergency $85 billion credit facility to AIG. The U.S. 
government determined that AIG’s failure would have posed unacceptable risks to the 
financial system, especially given the heightened uncertainty in markets at the time. Such a 
failure could have potentially led to systemic risk materializing throughout the global 
financial system. 

30.      AIG’s failure could have had a wider adverse effect throughout financial 
markets with significant impact on the economy. The principle channels of systemic risk 
were (i) the potential impact on insurance policyholders, who would have faced considerable 
uncertainty about the status fo their claims if AIG had declared bankruptcy; (ii) the potential 
impact on state and local government entities that had lent more than $10 billion to AIG; (iii) 
the potential impact on workers whose defined contribution pension plans had purchased $40 
billion of insurance from AIG against the risk that their stable value funds would decline in 
value; (iv) the potential impact on global banks and investment banks, whose combined 
exposures on loans, lines of credit and derivatives (including CDS and similar insurance 
contracts) exceeded $50 billion; (v) the potential impact on money market mutual funds and 
others that held AIG’s roughly $20 billion of commercial paper; and (vi) the indirect 
spillovers that could have resulted from runs on insurance companies worldwide (with 
roughly half of AIG’s insurance business conducted outside the United States), runs on 
defined contribution pension funds, runs on money market mutual funds, and runs on large 
global financial institutions. All of these consequences could have materialized in a period of 
severe financial crisis, following the bankruptcy of Lehman Brothers only one day before. 

31.      The magnitude of AIG’s direct interconnectedness with key financial market 
participants can be measured by payments that AIG made to its counterparties 
subsequent to September 16, 2009. AIG posted $22.4 billion in collateral to its credit 
derivatives counterparties to collateralize changes in the market-to-market value of CDS that 
AIGFP had written (in addition to collateral already posted by AIG prior to the authorities’ 
assistance). AIG counterparties also received $27.1 billion in cash payments from Maiden 
Lane III in exchange for the purchase of multi-sector CDOs underlying certain CDSs and 
early termination of these CDSs. Under its securities lending agreements, AIG paid $43.7 
billion in cash to its counterparties in exchange for the return of securities lent by AIG. 

32.      Beyond the effects from direct exposures, there were major concerns about the 
likely indirect effects of a failure of AIG. Lehman Brothers had filed for bankruptcy the 
day before AIG’s rescue, prompting a run on money market funds and severe stress in the 
commercial paper market. A failure of AIG in these circumstances would have exacerbated 
the problems in the money market, thereby intensifying a crisis that was already severe. 
Further disruption to the credit market could have imposed unnecessary costs on the real 
sector. 
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III.   ANALYTICAL TECHNIQUES 

33.      This section reviews several methodologies that can be used to identify systemic 
institutions. Specifically, the section describes: the network approach, which can be 
deployed to track the reverberation of a financial institution’s credit event or liquidity 
squeeze throughout the financial system on the basis of direct linkages; methodologies that 
exploit market data to assess systemic linkages among financial institutions under extreme 
tail events such as the univariate Co-Risk analysis or the multivariate distress dependence 
matrix, which examines pairs of institutions’ probabilities of distress, taking into account a 
set of other institutions; and a “bottom-up” univariate contingent claims approach which 
explicitly links the value of equity, assets and debt in an integrated fashion. 
 

A.   Network Analysis 

Network Simulations of Credit and Liquidity Events  
 
34.      In order to assess the systemic importance of a financial institution, it is not 
enough to assess the initial impact a financial institution could have on other financial 
institutions in the face of credit and liquidity shocks. It is crucial to also track second 
round effects.  For example, it could be that institutions’ troubles have limited first round 
effects on a subset of the network of institutions. However, in subsequent rounds of 
contagion, these cumulative effects could lead to significant capital impairment and/or 
failures of other institutions in the network. It is also important to analyze financial 
instruments which represent contingent extended links between institutions that can increase 
the range of contagion such as credit default swaps.  

35.      Based on bilateral exposures, network analysis can track potential contagion 
paths and associated network-wide capital losses and failures triggered by an institutions’ 
credit and liquidity events after all rounds of contagion have been accounted for. The largest 
banks and non-bank financial intermediaries (regulated and unregulated such as hedge funds) 
are, of course, prime candidates for inclusion in such an analysis. However, size need not be 
the only criterion in identifying the relevant set of financial institutions. Institutions that are 
major counterparties to a large set of institutions such as AIG, are also key candidates to 
include in such an exercise.  

36.      To assess the potential systemic implications of network exposures, the point of 
departure is data on bilateral credit exposures between N institutions, such as the 
diagrammatic representation of interbank exposures in Figure 10. Methods for constructing 
the matrix of exposures from various data sources are reviewed in Upper (2007). The choice 
of distributional assumptions for filling in missing data will generally affect the results. 

37.      Once the matrix of financial linkages is in place, how would network analysis 
help identify systemic importance? There are two broad approaches: one measures how 
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institutions are connected, the other simulates contagious failures. For the first approach, 
network analysis provides various statistics that measure the interconnectedness or centrality 
of individual entities in the network.5 Some of these centrality measures focus on the 
presence of links, direct or indirect, between all pairs of institutions. Others also bring the 
size of exposures and the identity of counterparties into the picture. For this class of 
measures, the formulae in a common notation can be found in von Peter (2007). These 
measures capture various functions that financial institutions perform, and thus provide 
information that is correlated with, but distinct from, the balance sheet size of institutions. 
In this first approach, a financial institution with elevated centrality scores can be considered 
systemic. 

38.      The second approach gauges an institution’s systemic importance directly by 
calculating the effects of its failure on other entities in the network. This approach 
derives from the stress testing exercises performed on a number of banking systems (see 
below), and requires balance sheet data in addition to network linkages. To track the effect of 
a credit shock, analysts simulate individual or multiple defaults in the interbank market and 
then track the domino effects triggered by these events. Among the methodologies for 
simulating successive rounds of contagion, the clearing vector algorithm has become 
standard; it was developed by Eisenberg and Noe (2001) and extended by Elsinger, Lehar 
and Summer (2006). In this second approach, a financial institution would be deemed 
systemic if it induced capital losses above a threshold pre-specified by the policy maker. 

39.      These simulations measure how insolvencies propagate through the network. 
To capture liquidity problems requires some extensions, such as fire sales (Cifuentes, 
Ferrucci and Shin 2005), credit lines (Müller, 2006), banks’ wholesale funding costs 
(Aikman et al 2009), or the inability to roll over funding previously granted by defaulted 
institutions (Chan-Lau, Espinosa, Giesecke and Solé, 2009a). The extent to which a bank is 
able to replace an unforeseen drop in interbank funding will depend on liquidity conditions in 
the interbank, money and capital markets. Funding operations in these markets are typically 
undertaken under abundant liquidity conditions. Under normal conditions, financial 
institutions tend to have reasonable estimates of how much of their interbank and money 
market financing they can roll over. However, under liquidity stressed conditions, rolling 
over may get complicated. Network analysis is useful in tracking the potential domino 
implications of situations where financial institutions are able to replace only a fraction of 
this funding and they are forced to trade part of their assets at a discount (i.e., their market 
value is less than their book value) to re-establish its balance sheet identity. During the 
present crisis, for instance, complexity and opacity in interbank activities made banks 

                                                 
5  This branch of network literature borrows from mathematical sociology (e.g., Wasserman and Faust 1994). 
The larger part of the network literature is concerned with measures that summarize the overall structure of a 
network, see Newman et al (2006). 
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reluctant to support troubled counterparties or institutions perceived to be going through 
similar events, even if they were not.  

40.      A key advantage of network analysis is that it allows the identification of 
potential systemically important institutions in an objective manner. A practical 
limitation is the difficulty of obtaining comprehensive information at an institutional level to 
assemble the matrix of bilateral exposures (see below). Moreover, the simulation 
methodologies involve many assumptions, some of which might bias the results (Upper 
2007); for instance, the existing literature does not model endogenous responses of 
institutions to shocks. How often should this exercise be conducted? Because exposures may 
change rapidly, ideally, the analysis should be conducted at frequent intervals. 

Figure 10. Network Analysis: A Diagrammatic Representation of  
Systemic Interbank Exposures6 
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Source: IMF. See Márquez and Martínez (2009) for similar diagrammatic 
network illustrations. 

 
Network Analysis: Some Applications 
 
41.      Numerous central banks conduct network analysis on a regular basis with a 
view to identifying institutions whose failure could have systemic implications. They 
include the National Bank of Belgium, Bank of México, Swiss National Bank, Deutsche 

                                                 
6 The material in this section draws from Chan-Lau, Espinosa, Giesecke and Solé (2009). 
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Bundesbank, De Nederlandsche Bank, Oesterreichische Nationalbank and Bank of England. 
These exercises have developed into various directions. The Bank of England’s Risk 
Assessment Model for Systemic Institutions (RAMSI) lets macroeconomic variables drive 
bank balance sheets to provide a quantitative framework for macro-credit risk (Aikman et al 
2009). The Austrian Systemic Risk Monitor (SRM) embeds the financial network in an 
integrated quantitative risk management framework to assess systemic risk at quarterly 
frequency (Boss et al 2006). The Banco de México conducts its analysis at much higher 
frequency, using daily interbank exposures on loans, deposits, securities, derivatives and FX 
operations to construct an interbank exposure matrix to carry out contagion exercises 
computing the effect of spillovers on the capital adequacy ratios (CAR) of the rest of the 
banks (Figure 11). Thus, Banco de México is able to assess which institutions would see their 
CAR levels fall below specific thresholds as a result of systemic events. De Nederlandsche 
Bank (DNB) has developed cross institution contagion models for both the banking and the 
insurance sectors. The latter allows for simulating the effects of insurer and reinsurer defaults 
on other institutions in the sector. Finally, stress tests on international banking data have been 
performed at the BIS (McGuire and Tarashev 2007a) and at the IMF (Chan-Lau et al 2009). 

Figure 11. Capital Adequacy Ratios after Hypothetical Credit Shocks  
(Number of banks) 

Source: Banco de Mexico
Note: These are hypothetical daily CARS resulting from a worst-case credit event scenario after all aftershocks 
are taken into account.  The chart above shows the number of banks up to 12 banks, but the full sample 
comprises 41 banks.
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Data Gaps: A Key Difficulty in the Application of Network Methodologies 
 
42.      The effectiveness of network analysis is a function of the quality of the 
institutions’ exposures data, both across institutions and products, which is constrained 
by well-recognized data gaps, including: 

 Bilateral exposures are often confidential or not collected) The counterparties holding 
traded liabilities, for instance, are difficult to identify (McGuire and Tarashev 2007b).

 Off-balance sheet exposures between institutions are elusive, especially when traded 
over-the-counter, requiring enhancements of credit risk transfer statistics (CGFS 
2009).  

 Cross-border linkages are difficult to collect on a consistent basis. The BIS 
international banking statistics, for instance, exclude linkages between non-bank 
intermediaries, and between non-reporting countries. For analyzing issues of risk and 
funding structures, more statistics on assets and liabilities on a consolidated basis 
have to be collected (McGuire and von Peter 2009).  

 Each of these categories faces its own challenges regarding the timeliness, frequency 
and consistency in information disclosures.  

 The need for higher reporting frequency of large-exposures data. 

 The need to track credit risk transfers such as CDSs. 

 Difficulties in identifying the exact counterparty to a cross-border bank exposure. 

To close these gaps, regulators should have access to off-balance sheet information on banks 
and non-banks financial institution or group of institutions.  

Going Forward 
 
43.      The usefulness of network methodologies in identifying systemically important 
institutions is complicated by the difficulties in securing information on cross-
institution exposures especially across borders, due in part to confidentiality agreements; 
the difficulties in securing information on off-balance sheet exposures and opacity in 
assessing counterparty risks. Globalization means that enhancing the usefulness of network 
analysis requires of strong information-sharing agreements on cross-market and cross-border 
linkages. Going forward, new information-sharing agreements on off-balance sheet and 
cross-border claims and liabilities, of both regulated and unregulated products and 
institutions, will be a key priority, to facilitate this type of analysis. 



   29

B.   Portfolio Models of Risk Based on Market Data 

44.      Notwithstanding the usefulness of network analysis to assess potentially systemic 
financial linkages, it is useful to supplement it with alternative methodologies. This is 
important because in addition to network interconnections, there are direct and indirect 
linkages arising from the exposure to common risks factors, such as the adoption of similar 
business models (e.g., similar risk management systems, or portfolio holdings), common 
accounting practices across financial institutions, the markets’ perception of financial 
institutions’ fragilities, and so on. 

45.      One method to extract this information consists of tracking the market’s 
perception of how the default risk of one institution affects other institutions’ default 
risk. An important appeal of this type of methodologies is their reliance on high frequency, 
publicly available data. Several methodologies have been proposed to measure the market’s 
perception of an increase in a given financial institution’s overall risk conditioned on the fact 
that another institution is under stress.7 These measures can be derived from a univariate 
perspective (one institution at the time), or in multivariate fashion (the effect of one 
institution to others in the financial system). They can be evaluated from a “bottom-up” 
approach (such that the overall fragility of the financial system reflects the summation of the 
individual fragilities of financial institutions), or based on a reduced form “top-down” 
approach (by examining the fragility of the overall financial system). They can also be 
extended to include the potential state-contingent nature of financial institutions, as some 
may only become systemically important under certain circumstances. Finally, some 
techniques try to account for the potential explosive nature of contagious linkages that signal 
a regime shift (or a change in the probability density function of the generating data process) 
and become active only during contagious events.8  

Univariate Measures of Credit Risk among Financial Institutions  
 
46.       “Bottom-up” univariate approaches of financial stability build up from 
individual financial institutions.  They implicitly assume that “the sum of the parts is equal 
to the total”, which in the case of contagion and systemic events would be clearly violated. 
However, these measures are fairly straight forward, widely used, and relatively simple, and 
have proven useful for predicting bank failures.9 These measures include accounting models 
based on balance sheet data, which are widely used to assess the “fundamental” 
characteristics of financial institutions. As noted, they have certain advantages and distinct 

                                                 
7 The measures discussed below are presented in the Spring IMF Global Financial Stability Report (2009), 
chapters 2 and 3. 

8 See, for example, Dungey, Fry, González-Hermosillo and Martin (2005, and forthcoming). 

9 See Chan-Lau, Jobert and Kong (2004), Gropp, Vesala and Vulpes (2006), and Chan-Lau and Sy (2007). 

 



   30

disadvantages particularly during periods of stress as they tend to be static and backward 
looking.  Other techniques in this category include the Merton contingent claims approach 
(CCA) and Moody’s KMV.10 The CCA relies on a risk-adjusted balance sheet framework 
where equity and debt derive their value from the (uncertain) value of assets, which may 
decline and cause default. The CCA has the advantage that default probabilities can be 
measured probabilistically from balance sheet data. But it has the disadvantage that the 
default barrier, which is the trigger of default that is related to the ratio of short-term to long-
term debt, is assumed exogenously. The constant volatility assumption in CCA is relaxed in 
the extension of Moody’s KMV models where volatility becomes time-varying. 
 
47.      Some models address the weakness in the CCA and Moody’s KMV models that 
the default barrier (the value below which the firm is expected to default) is 
exogenously determined. In particular, the option-Implied Probability of Default (option-
iPoD) model relaxes the pre-specified default barrier assumption of the CCA and Moody’s 
KMV models and instead it estimates it endogenously within the model. However, the 
shortcoming of the option-iPoD approach is that it requires equity options to be quoted at a 
variety of strike prices and it assumes that these markets are sufficiently liquid. In principle, 
a similar approach can also be extended to the market information derived from credit default 
swaps which also require that these markets are liquid in the country in question. One the key 
shortcomings of using credit default swaps is that the recovery rate is uncertain. 

Multivariate Measures of Dependencies among Financial Institutions 
 
48.      A few cutting-edge techniques examine the multivariate effects from common 
distress in the system that result from “top-down” reduced form models calibrated 
based on market data. These models account for higher moments that account for non-
linear dependencies (not only linear dependencies, or correlation) and allow for the remote 
probability that very large (joint) negative realizations (or “tail events”) can be transmitted 
throughout the system. One approach is to examine the multivariate density function from 
different angles to capture pair wise distress dependences among different financial 
institutions (the distress dependence matrix), the probability that all financial institutions fall 
into distress given than any one financial institution becomes distressed (the joint probability 
of distress), or the probability that all financial institutions in the system fall into distress 
given that a specific financial institution becomes distressed (cascade effects). This approach 
has been applied to credit default swaps, but it is flexible enough to be applied to other type 
of market data.11 Another approach is to examine higher moments based on equity put 
options to recover the multivariate dependencies among financial institutions and generate 

                                                 
10 See Gray and Malone (2008). 

11 See Segoviano and Goodhart (2009). 
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measures of systemic risk.12 Finally, quantile regressions are useful for assessing the risks 
posed by the default of individual institutions on other financial institutions after correcting 
for aggregate macroeconomic and financial factors.13 

49.      One important caveat in analyzing market data for systemically important 
financial institutions is the role of guarantees and other government supporting 
measures that may bias the information content of data, as the risk of financial 
institutions is transferred (potentially temporarily) to the sovereign. Thus, for example, credit 
default swap spreads my decline for systemically important financial institutions that receive 
government support, only to be reflected in higher credit default swap spreads for the 
sovereign.14 

State-Contingent Nature of Systemically Important Financial Institutions 
 
50.      Also important in identifying systemic events are the underlying “market 
conditions” that can lead financial institutions to become systemically important only 
under certain circumstances.  One way to address this potential catalyst is through stress 
tests where the effects from hypothetical market shocks can be assessed. Unfortunately, there 
is typically not enough substantive information to evaluate all the contingent claims (such as 
derivatives and other off-balance sheet positions) of financial institutions for the purposes of 
the stress tests. Furthermore, the fact that there are still no clearing houses for most OTC 
products means that there is usually no data on bilateral net off-balance sheet exposures. 
Finally, while market conditions can affect financial institutions, the latter can also in turn 
affect the former. Often this feedback loop can occur through complex relationships that 
involve credit availability and macroeconomic variables. Stress models are usually only able 
to capture the first loop. To address these shortcomings, regime switching models can be 
used to measure changes in market conditions that can be characterized by low, medium and 
high volatility periods. These techniques can be applied to bank stability indicators or global 
market variables.15 

 
12 See Gray and Jobst (forthcoming). 

13 See Adrian and Brunnermeier (2009), and Chan-Lau, Espinosa, Giesecke, and Solé (2009b). For policy 
applications, see Chan-Lau (2009) and Espinosa-Vega, Solé, Syed and Chan-Lau (forthcoming). 

14 See Gray (forthcoming). 

15 See González-Hermosillo and Hesse (forthcoming). 
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Appendix I 
 

COUNTRY SURVEY OF SYSTEMIC ISSUES 
 

In response to the global financial crisis, work is underway with a view to ensuring that all 
systemically important institutions, markets, and instruments are appropriately overseen. 
The G-20 has requested that the IMF and FSB produce guidelines for national authorities to 
assess whether a financial institution, market or an instrument is systemically important. 
As an input to this exercise, Section A of the questionnaire seeks background information on 
how your country assesses systemic relevance. Please note that the questionnaire does not 
ask for individual systemic institutions to be named. Section B inquires about some aspects 
of the design of a possible framework to assess systemic relevance. Section C, which is 
optional, seeks additional background information on how financial crises have informed the 
approach to identifying systemic relevance.   
 

1.      Identifying systemic institutions, markets and instruments 

a. How would you define “systemic” importance for the financial sector? What 
factors/metrics do you use to determine what constitutes a potentially systemic market, 
instrument or institution for your financial system? What are the key differences between the 
institutions, markets or instruments that you consider systemic and those that are non-
systemic? 

Please complete the accompanying Excel table identifying the main systemic institutions, 
markets, and instruments and relevant systemic factors. (Please see the example in 
Attachment I; the items listed in the table are not intended to be exhaustive, rather, they 
represent some possible examples only.) 

b. Do you presently have a formal process to assess the systemic relevance of 
institutions, markets or instruments?  If so, please describe your institutional and governance 
arrangements. In particular: 

 which agencies are involved, who is ultimately responsible; 

 what techniques and data are used in the assessment; 

 what is the frequency of assessment; 

 what are the results used for (e.g., financial supervision, financial surveillance)? 

c. How do you monitor institutions, markets and instruments that do not currently fall 
within the scope of regulation and which could potentially pose systemic risks in your 
country? (Please see bullets in no. 2 above.) 
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d. With what frequency do you produce statistics on balance sheet and flow-of-funds 
information on what you would consider to be systematically important financial institutions, 
markets and/or instruments? 

e. Do you currently have sufficient information to allow you to identify systemic 
institutions, markets and instruments?  Please identify any critical information gaps.  

2.      Questions on the design of a framework to assess systemic relevance  

a. How regularly should assessments of systemic importance be conducted (e.g., 
annually, every 3 years, every 5 years)?  What factors should be considered when deciding 
on the frequency of such assessments (e.g., growth rate of institutions and markets, financial 
innovation)? 

b. Are there specific methodologies, indicators and techniques that should be 
recommended to assess systemic relevance?   

c. What types of data would it be important/necessary to collect in order to conduct 
assessments of systemic relevance, e.g., flow-of-funds data?  

d. How should countries with significant financial interlinkages collaborate on such 
assessments, e.g., should they conduct joint assessments of systemic importance? 

e. What information should authorities publish on their assessments of systemic 
importance (e.g., objective, methodology, results)? 

3.      Optional questions on experiences with crises 

a. If your country has faced a financial crisis in the last 30 years, please describe the role 
of systemic institutions, markets or instruments: (i) in triggering the crisis; and (ii) as 
channels of contagion.  

Attachment II provides an illustrative description as an example.  If there have been more 
than one crisis, please describe each one separately. 
 
b. How has each crisis experience influenced the ways in which systemic relevance is 
assessed in terms of: (i) indicators; (ii) procedures; and (iii) methodologies? 

Please provide: 
 
(i) References to publications and/or websites by your authorities, where relevant, in 
responding to the questions in this survey. 
(ii) The contact details of a member of your staff whom we could contact for any clarification 
on the survey responses. 



 
 

Attachment I 
 

Example Table. Systemic Institutions, Markets and Instruments and Associated “Systemic” Factor(s) 

Category

Example Is this sector systemic?
(Yes/No)

Are there individual institutions 
in this sector which are 

systemic?
(Yes/ No)

Institutions Banks Yes Yes 1 2 … … … 1 3 2 5 …
Investment banks … … … … … … … … … … … …
Pension funds No Yes 1 4 … … … 4 5 1 … …
Insurance companies … … … … … … … … … … … …
Asset management companies (debt or equity) … … … … … … … … … … … …
Money market mutual fund companies … … … … … … … … … …
Non bank finance companies … … … … … … … … … … … …
Hedge funds … … … … … … … … … … … …
Credit unions … … … … … … … … … … … …
Private equity firms … … … … … … … … … … … …
SIVs/ABCP conduits … … … … … … … … … … … …
State owned/promoted financial institutions (e.g. GSEs) … … … … … … … … … … … …
Agents (e.g investment advisors) … … … … … … … … … … … …
Other--please list invidually … … … … … … … … … … … …

Markets Centralized exchanges
--Stock markets Yes Yes 1 … … … … 7 1 … … …
--Derivatives exchanges (e.g. CME, CBOT) … … … … … … … … … … … …

OTC markets
--Government debt … … … … … … … … … … … …
--Other debt instruments (e.g. corporate debt, securitized products) … … … … … … … … … … … …
--FX spot and forward markets … … … … … … … … … … … …
--Commercial  paper market … … … … … … … … … … … …
--Repo markets … … … … … … … … … … … …
--Inter-bank money markets … … … … … … … … … … … …
--Stuctured products (e.g. strcutured equity derivatives) … … … … … … … … … … … …

Other--please list individually … … … … … … … … … … … …

Instruments Retail instruments (e.g. credit cards) … … … … … … … … … … … …
Non-traded instruments (e.g. inter-company loans) … … … … … … … … … … … …
Other--please lsit individually … … … … … … … … … … … …

Other
Infrastructure e.g., Payment and settlements system, custodial banks, 

central clearing parties, netting capabilities
… … … … … … … … … … … …

Rating agencies … … … … … … … … … … … … …
Other--please list individually … … … … … … … … … … … … …

* Factors contributing to "systemic" classification
  1  Size    2  Interconnectedness    3  Leverage    4  Maturity mismatches    5  Opacity/complexity    6  Correlation of exposures    7  Concentration risk    8  Rate of change of activity     9  Robustness of clearing and settlement processes    10  Role in monetary policy 
  11  Role in fiscal policy    12  Other--please list individually

Sector

What was your assessment prior to the 
crisis?

Factors Contributing to Your Classification of "Systemic"
(Please list up to 5 factors from the list below, in order of importance)*

How would you modify your assessment in 
light of the crisis?
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Attachment II 
 

Example—Elements of a Financial Crisis 

The financial crisis in the United States began in the fall of 2007, triggered by the 
deteriorating performance of securities/loans backed by mortgages. The increasing weakness 
affected many different markets, ultimately leading to the need for significant Fed/Treasury 
intervention. Some important channels of contagion were observed: 
 
 Banks had created off-balance sheet vehicles (SIVs, ABCP conduits) which ran 

significant maturity mismatches and had liquidity backstop facilities from the 
promoting banks. As investors grew concerned about the performance of the assets 
held by these vehicles, they became increasingly reluctant to roll over their funding 
(CP, medium-term notes), thereby invoking these liquidity guarantees. 

 The threat of invoking these liquidity backstops as well as general creditworthiness 
concerns led to pressures in bank funding markets, with the spread between 3-month 
LIBOR and central bank repo rates ballooning from 5–15 basis points 70–100 basis 
points. In addition to general funding concerns, there was also concern about the 
availability of U.S. dollar funding as most of these assets were dollar-denominated. 

 Segments of the CDS market exacerbated the potential risks from the deteriorating 
performance of securities. Certain insurance companies (AIG, municipal bond 
insurers) had used regulatory loopholes to diversify aggressively into the business of 
writing protection on mortgage-backed securities. As the value of these securities fell, 
these insurers were downgraded; liquidity problems surfaced as they had to post 
collateral with their counterparties. This adversely affected the performance of the 
municipal market (in the case of the bond insurers), and it could have potentially led 
to the failure of AIG’s counterparties had the Fed not intervened. 

 Banks were an important channel of contagion. Commercial banks’ effective leverage 
was higher than reported given their off-balance sheet vehicles (discussed above), 
while the riskiness of their loan books were increased through the issuance of exotic 
mortgage loans (e.g., negative amortization). Banks’ holding of mortgage-backed 
securities in their trading books made them highly vulnerable to disruptions in 
liquidity and to mark-to-market pricing as securities dropped in value. 

 Investment banks (IBs) dramatically increased the size of and risks to their balance 
sheets, but remained more lightly regulated than commercial banks. Their positions 
were largely financed through short-term repo markets and led to the failure/take-over 
of Lehman, Bear Stearns and Merrill Lynch when the values of these securities fell 
sharply and financing disappeared. Given the size of these institutions and their 
interconnectedness through derivatives markets, their failure posed systematic risk. 
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