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Abstract
As evidenced by the 2008 mortgage crisis in the United States, financial institutions play a key
role in determining the performance of the global economic apparatus. That is why a proper regulatory
framework for these institutions is of great importance. The Basel Committee, through the publication of
the Basel III Accord, set forth new capital requirements and liquidity standards that aim to making a
more sound banking system. This study seeks to analyze the role played by the new capital requirements
through the use of Panel Data, taking into account those Financially Important Financial Institutions
(SIFI’s) published by the Financial Stability Board (FSB). It will analyze the impact of those new Tier 1
and Tier 2 capital requirements on the Value at Risk (VaR) of the SIFI’s for a 15 year period (19972012,) dividing it into the 1997-2007 and 2008-2012 periods in order to better discriminate the
environments under which the analyzed variables were bred. The results were expected to show an
increase in bank soundness (VaR decrease) with the implementation of higher Tier 1 and lower Tier 2
capital requirements. The results show that in all cases the Tier 1 Capital requirement achieves bank
soundness, reaching a 1.015% VaR decrease with the heightening of this requisite from 2-4.5%.
Increments of Tier 2 Capital increases VaR in the only case where it turns out to be significant. Controls
such as bank nonperforming loans to total gross loans, gross capital formation and domestic credit to
private sector are included in the analysis in order to give further insight into what affects the soundness
of financial institutions. This result agrees with the modifications presented in Basel III, since Tier 1
capital requisites were raised and Tier 2 requisites were diminished.
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I. Introduction
As evidenced by the 2008 United States crisis, financial institutions play a key role in
determining the performance of the global economic apparatus. The failure of regulation mechanisms for
the mortgage sector gave way to the inflation of the real estate bubble that resulted in the financial crisis,
and in turn, a countrywide and – later on – global crisis. That is why a proper regulatory framework for
these institutions is of great importance.
The Basel Committee, through the publication of the Basel III Accord, set forth new capital
requirements and liquidity standards that aim to making a more sound banking system. This study seeks
to analyze the implementation of higher capital requisites through the use of Panel Data. The subjects
analyzed in this study are the Financially Important Financial Institutions (SIFI’s) published by the
Financial Stability Board (FSB). These institutions are expected to be very important in determining the
performance of the economic apparatus worldwide due to their size, importance, and interconnectedness.
The impact of those new Tier 1 and Tier 2 capital requirements on the Value at Risk of the SIFI’s for a 15
year period (1997-2012), will be studied by making a key division. The 1997-2007 timeframe will be
analyzed separately, since no extremely tough economic conditions were undergone under this time
frame, as opposed to 2008-2012. The latter will be the most important part of the analysis presented in
this document. The year 2008 was chosen as the onset of the crisis, since according to the National
Bureau of Economic Research – the group widely accepted as the determinant of the beginning and end
of the business cycle in the U.S - the crisis began in December of 2007 (NBER, 2012).
The analysis of the Tier 1 and Tier 2 capital requirements through this methodology is a
contribution to existing literature since no actual estimation of the effect of the new requirements on the
soundness of banks was found at the time of elaboration of the document. Also, no studies were found to
use the VaR as a measurement of bank soundness, thus creating room for the results presented here. The
expectations are oriented towards an increase in soundness (VaR decrease) with the implementation of
higher Tier 1 capital requirements, as well as a decrease in bank soundness (VaR increase) with higher
Tier 2 requirements. Controls such as bank nonperforming loans to total gross loans (as a percentage),
gross capital formation (as a percentage of GDP), and domestic credit to private sector (as percentage of
GDP) are included in the analysis in order to give further insight into what affects the soundness of
financial institutions. The stock closing Price for SIFI’s was obtained from Bloomberg, and the data on
the controls mentioned was obtained from the World Bank’s Database (World Bank, 2012).

The structure of the document will be the following: Section II will give background
information on the Basel Committee, its creation and evolution. Section III explains the crisis
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through the basic mechanism used to spark it – securitization and the “originate to distribute”
model. Section IV will expose the arguments to support VaR as a measurement of bank
soundness. Section V specifies key aspects of Basel III and exposes the few related documents
found for the purposes of this article. Section VI sketches the theoretical framework followed in
the development of this article, while section VII further analyzes market failures present
throughout the prelude and onset of the crisis. Section VIII presents the methodology for
estimating the results – Panel Data – and calculating the VaR – Delta Parametric. Section IX
presents results and contrasts the expected with the obtained, and section X concludes, affirming
the fact that the increase of the Tier 1 Capital Requirement achieves a more sound banking
system, while data for Tier 2’s effect is the opposite and only significant in one case. Annex 1
contains a table with the description of the variables used and their sources, and Annex 2 shows
the list of SIFI’s as defined by the FSB as well as how 43 of the 50 were used for this analysis
due to lack of information for the remaining 7.

II. Background
After the failure of Bankaus Herstatt in 1974, the Basel Committee was set up by the
G10. Its task was the elaboration of an adequate regulatory framework to be set in use in all its
member countries, thus increasing chances of stopping structural economic failures that could
lead to economic crises. The failure of Bankhaus was the catalyst that pushed forth an
international accord since it showed the disrupting effects of inadequate banking supervision
(BIS, History, 2012). The problem consisted of the materialization of settlement risk, since
“…some of Herstatt’s counterparties had irrevocably paid large amounts of Deutsche marks to
the bank but not yet received dollars in exchange, as the US financial markets had just opened
for the day. Herstatt’s closure started a chain reaction that disrupted payment and settlement
systems.” (Galati, 2002, p. 55).
Before the Committees creation, the apparent stability of the finance sector world-wide
made it unthinkable to implement strict international regulation guidelines since “…fixed
exchange rate regime(s), controls on international capital flows, and other inhibiting factors
(such as the extent of domestic financial regulation) limited many of the risks to international
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banking” (Masson & Pattinson, 2009, p. 8). However, after the creation of the Committee and in
light of the changing economic environment, they published a series of documents in order to
reduce risk exposure and improve regulatory frameworks amongst member countries.
The first of these documents is known as the Concordat. It was published in 1975, and it
established guidelines for: “…1) sharing information between supervisory authorities,
2)…supervision by parent authorities of their banks' foreign establishments…(and)…3) indirect
inspections of foreign banking establishments by parent authorities through the agency of host
authorities” (BIS, 1975, pp. 4,5). It also gave recommendations as to the responsibility of
liquidity supervision by host authorities in the case of foreign bank branches, and advised local
banking authorities to keep an eye on their banks’ branches in other countries (Avella, Muñoz, &
Piñeros, 2004, p. 111). The Concordat tackled settlement risk primarily.
The second document was the Basel Accord. It was published in 1988, and it focused
mainly on setting the standard for measuring capital adequacy and establishing minimum capital
requirements for national supervisory authorities for all Committee members to implement in
their respective countries (BIS, 1988). Basel II focused on credit risk, and standardized the
methodology for all banks to calculate it. The third document was the Basel II Accord. It was
published in 2004, and it built on the previous accords in order establish three pillars - i)
Minimum Capital Requirements, ii) Supervisory Review Process and iii) Market Discipline under which a new regulatory framework should be set in order to improve the banking system’s
soundness. This accord further developed the credit risk measurement, making it more sensitive
to credit risk exposure. It allowed collaterals and guarantees to be included, thus leading to a
decrease in said risk (Avella, Muñoz, & Piñeros, 2004, p. 119). It also involved operational and
market risk through its second and third pillars, increasing the amount of regulation oriented
towards decreasing bank’s risk exposure.
The latest document, Basel III, was published in 2010. It improves Basel II’s three pillars,
and in particular it sets out new liquidity standards in the first pillar in order to prevent crises
such as the one that originated in the U.S in late 2007. The new accord takes into account
liquidity risk and sets out stress testing and liquidity coverage ratios (LCR) to measure this type
of risk. Also, the Capital Conservation and Countercyclical Capital Buffers are added to the set
of tools under which adequate regulation can improve bank system soundness. Furthermore, the
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new accord sets Higher capital ratios, use of a leverage ratio as a safety net, tougher risk
weightings for trading assets, elimination of softer forms of capital, exclusion of some balance
sheet items from capital , higher capital requirements for counterparty credit risk, new liquidity
requirements – standardized stress tests, net stable funding ratio-, contingent capital – capital
conservation buffer - and countercyclical capital requirements (Elliot, 2010, pp. 6-8). This
document seeks to evaluate the impact of the new capital ratio standards on the soundness of
banks.

III. The Crisis
The financial crisis that took place in the United States (U.S) in 2008, made the
importance of financial institutions evident in determining overall economic performance within
the U.S national economy, and later - due to the global interconnectivity of business and
economic activity - the world.
Before the crisis, low interest rates encouraged mortgage financing. This increase in
financing led to increases in demand, which in turn drove housing prices up. “It encouraged
investors (financial institutions, such as pension funds, hedge funds, investment banks) to seek
instruments that offer yield enhancement.” (Crouhy, Jarrow, & Turnbull, 2009, p. 4). Since risky
loans offer higher premiums, they became attractive to financial institutions bearing in mind the
packaging possibilities offered by securitization - the activity of putting together a pool of loans,
with different credit risk characteristics known as tranches, making sure that the overall credit
risk exposure is not very high but improving the overall returns of the portfolio. Through the use
of collateralized debt obligations (CDO’s), the risk associated to taking in subprime loans – those
made out to people with inadequate characteristics to bear a loan, also known as Ninja’s (no
income, no job, no assets) – dissipated since the collateral seemed to be solid. Price increases by
the month, a highly liquid market for real estate throughout the country, low interest rates and
investment grade credit ratings by rating agencies were some of the factors that made the
housing market seem robust.
The “originate-to-distribute” model was used by financial institutions prior to the crisis,
and it’s regarded as an important contributor to the mortgage asset bubble. It consisted of
5

financial institutions originating massive amounts of loans while being completely aware that
they were not going to hold on to these loans and see their end payoffs. Instead, they passed off
these loans to a third party who was in charge of putting together pools of loans that were
attractive enough for investors to buy off. An overall optimistic environment gave way to
unbelievable increases in economic activity through the use of that model. As Crouhy, Jarrow, &
Turnbull (2009) point out, “over the past four years1, the global amount outstanding of credit
default swaps has multiplied more than tenfold, and investors now have a much wider range of
instruments at their disposal to price, repackage, and disperse credit risk throughout the
financial system”(p.5). After a phenomenal increase of these type of credit risk transferring
operations, a sharp increase in delinquency rates on sub-prime mortgages in 2005 led to the
downgrading of a very large part of prior investment grade securitized loans. “In retrospect, it is
very unlikely that the initial credit ratings on bonds were correct. If they had been rated
correctly, there would have been downgrades, but not on such massive scale.” (Crouhy, Jarrow,
& Turnbull, 2009, p. 5). Crouhy et. al. identified four reasons behind the increase in delinquency
rates on subprime loans: i) Borrowers weren’t creditworthy, and the amount of financing reached
100% in many cases, ii) the lack of adjustment of teaser rates – the interest rate charged at the
beginning of a mortgage, typically very low in order to attract higher demand – before the crisis,
with short term rates increasing lead to increase debt service prior to the crisis further amplifying
the amount of people not able to pay off their loans, iii) refinancing came off the table as an
option to obtain the equity earned on the home as a result of short term interest rate increases,
thus allowing the natural increase of the teaser interest rate and having the same result as reason
ii, and iv) the lowering of standards by credit originators in search of as many new clients as
possible in order to increase profits. “This environment encouraged questionable practices by
some lenders. Some mortgage borrowers have ended up with subprime mortgages, even though
their credit worthiness qualifies them for lower risk types of mortgages, others with mortgages
that they were not qualified to have. Some borrowers and mortgage brokers took advantage of
the situation and fraud increased.” (Crouhy, Jarrow, & Turnbull, 2009, p. 7).

1

The authors are referring to the period 4 years prior to 2007. The 2009 date for their article is

the result of a revision of the original document.
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The importance of an adequate regulatory framework became evident, since financial
institutions, rating agencies, and insurers were left to interact in an environment where the lack
of correct supervision lead to the production of very complicated financial products whose risk –
and in the end, value – was difficult to determine. This gave way to agents becoming involved
with seemingly safe investments – usually thought to be that way due to investment grades given
by rating agencies – that turned out to be very risky projects.

IV. Measuring Bank Soundness
Value at Risk (VaR) was chosen as the variable that represents how solid and sound a
bank is. In particular, VaR for a 1% level of significance, states that in only 1% of cases losses
will exceed that level, and that 99% of returns will be higher than that value (Kondapaneni,
2005, p. 3). It doesn’t, however, state what will happen with losses in excess of that value, and
that is the main criticism associated to that risk measurement tool. However, if the highest
expected loss varies with the implementation of higher capital requisites, this means that the risk
perception of that company - represented by the biding and asking actions of investors - that lead
to closing stock prices is varying.
This article will use a Delta Parametric VaR (DPVaR), constructed on the assumption of
a normal distribution for the returns of stock prices. If, for instance, an increase in Tier 1 and
Tier 2 capital requirements leads to DPVaR decreases this would mean that the highest expected
loss is more negative, and thus the value at risk is higher. Bear in mind that DPVaR is usually
negative since it represents the highest expected loss (or negative return) at a 1% significance
level, and so, a DPVaR decrease means higher losses. If investors or other market agents see that
the worst expected loss associated to a particular bank is increasing, that would signal a decrease
in the soundness of that bank since the losses associated to its stock are increasing. If, on the
contrary, an increase in Tier 1 and Tier 2 capital requirements increases DPVaR, this would
mean that the highest expected loss is decreasing because it is less negative. Investors and other
market agents will interpret that as a sign of a more solid bank since it is offering investors less
possible losses. Again, bear in mind that DPVaR is usually negative since it’s the highest
expected loss, so an increase in DPVaR means lower losses. This measure of equity market
7

volatility gives a sign of how solid a bank is in the eyes of the market, because agents take into
account all the available information to them and use it to either bid higher or lower depending
on their perception on how solid a bank is. If the new requirements are not successful at
decreasing the VaR (increasing DPVaR), it will be inferred that the new requirements do not
make the banking system sounder since they fail to diminish the risk that their investors are
exposed to.

V. The Basel III Accord and Related Documents
Basel III sets out new capital and liquidity requirements for banks. In particular, it raises
the Tier 1 and Tier 2 capital requirements from 2% to 4.5% and 4% to 6% accordingly (Slovik &
Cornede, 2011, p. 5). Additionally, it sets a conservation buffer that further increases the capital
requirements on banks in order to diminish the impact of losses on the structure of the banking
system. Also, a counter-cyclical buffer is expected to be put in place by 2015, which hopes to
make banks have more capital set aside for loss absorption during economic growth periods, and
allowing some flexibility on the requirements during periods of recession. These additional
capital requirements are set out to come from Tier 1 Capital Ratio increases. This leaves Tier 2
capital to be used as complementary, and thus the amount of capital that’s expected to come
from this source will decrease. As Repullo and Saurina (2011) point out, this buffer may actually
increase the procyclicality of the regulation proposed by the Basel Committee in Basel III
(Repullo & Saurina, 2011). For this reason the countercyclical buffer will not be studied in this
document. It also sets liquidity requirements through stress tests, for one, in order to make sure
that banks have the ability to meet short term demands, despite having non liquid assets in their
balance sheets.
Different studies have been made for the Latin American region. Galindo et. al (2011)
show the situation for Andean countries as to the preparedness they present with regards to the
new requirements. Caruana (2010) talks about the importance of Basel III implementation in the
Latin American and Caribbean region, while highlighting the resilience presented by the region
in the midst of the 2008 U.S crisis and the posterior European Debt crisis. There isn’t however a
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quantification of the impact of the new requirements on banking institutions and their solidness
available for public access up to the date of completion of this article.

VI. Theoretical Framework
Financial institutions have a central role in today’s economic world. They contribute to
the correct allocation of resources in different economic sectors in order to push forth economic
progress, giving those individuals with a spirit of entrepreneurship and business management
skills the ability to undertake projects otherwise unavailable to them due to lack of resources. In
contrast, those individuals with resource surplus may be persuaded into not using their available
resources if they are promised some sort of payment for their decision, leaving them the option
of consuming those resources at a latter period. Furthermore, they give a diversity of riskaccepting individuals access to investments that are congruent with their risk profiles.
However, financial activity has to be observed and monitored due to its interconnectivity
and the role that it plays in society, since it creates linkages between different economic sectors.
Market failures in this sector have to be avoided at all costs, since they could lead to crises in
either a particular economic sector, in the financial sector, or in the economy as a whole. Market
failures include externalities, imperfect and asymmetric information, and market power (FSA,
2006, pp. 42,43,44). With respect to externalities, the FSA (2006, pp. 42) points out a classic
example being “... systemic risk in the banking sector, where the failure of one bank may lead to
runs on other banks and hence to problems for those other banks and their customers.” They
also point out possible negative externalities such as consumer fraud and financial crime, as well
as one possible positive externality through the“…provision of generic information… (However)
it may not be worthwhile for any one firm to expend significant resources in providing it,
because much of the benefit would accrue to its competitors”. (FSA, 2006, p. 43).
Imperfect and/or asymmetric information are other market failures that have to be
avoided, since it’s possible for agents to make decisions based on partial or distorted information
that may lead to unexpected negative results. If non-partial and undistorted information were
available when agents made their choice, they would make it congruent with their risk profiles
and would accurately include all possible results in their analysis. As the FSA defines it
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“Information is a source of market failure if it is understandable by, useful to and not available
to one or both of the consumer and the seller. ‘Useful’ means that the information could change
the behavior of the party who lacks it.” (2006, pp. 43). To sum up, avoiding this type of market
failure ensures the correct flow of information to allow agents to make the choice that best suits
their risk profile.
Market power in the financial sector has negative consequences on consumers and on the
economy as a whole, since financial service prices may be set well above the prices that would
be achieved through competitive markets. This would reduce the amount of people that would be
willing to use financial services to undertake projects, and in turn possible economic growth
derived from those initiatives would be diminished as well. This market failure usually arises
when: a few market players make the decision to change prices, firms collude and agree to use a
certain price strategy, through the use of brands – when prices and costs diverge greatly - ,
information asymmetries lead to consumer inability to discipline producers, and in the case of
natural monopoly if sunk costs are very large relative to unit production costs (FSA, 2006, p. 43).
The market failures mentioned beforehand tend to appear within any market if there is
not proper regulation, because without it individuals will always have incentives to make profits
for themselves regardless of the impact on society, through any mechanisms available. However,
since financial services sectors throughout the world are extremely interconnected, it is not
sufficient to create adequate regulatory frameworks within countries. International agreements to
regulate this sector are necessary to avoid global financial sector market failures, thus allowing
the global economic apparatus to avoid crises. Regulation would contribute to diminish chances
of crises within a particular economic sector, national economy, region, financial sector, or in the
global economy.
As Masson & Pattinson (2009) point out with regards to the importance of implementing
international agreements, coordination increases lead to many benefits. As the global economy
becomes less certain, it allows policymakers to control the variability of spillover effects from
foreign countries. Also, they argue that regulation faces a tradeoff between maintaining stability
and enhancing the competitiveness of national financial sectors, and this in turn gives greater
incentives to achieve coordination in the current volatile environment. They point out that there
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has been a widespread confidence shock that has lead countries to give greater importance to
financial stability (Masson & Pattinson, 2009, p. 1).

VII. The Importance of Banking Regulation and Loss Absorption Capacity for Banks
Banking regulation is set in order to diminish the amount of market failures that arise
from economic agent interaction within that market. Regulation encourages the flow of
information to agents within the regulated context by setting up a series of standards, penalties
and mechanisms through which those agents can make sure the information they receive
represents the reality of the situation. This usually applies to the reality of an institution within
the market, the market itself, its performance, and the general perception by other agents of that
market. As explained in section VI, some of these failures are externalities, imperfect
information, information asymmetries and market power.
The most notable market failure - at least in its origin - present in the 2008 U.S crisis was
imperfect and asymmetric information. Originators created loans and transferred them to a third
party in order for those loans to be packaged and sold. This created an automatic information
asymmetry because the third party received the loans not being sure of what parameters where
taken into account originate the loans and to what extent. First, the originator could easily – as it
eventually happened – withhold information with regards to the qualities of the loan applicant or
not reveal the complete profile in order to make the loan seem better than it actually was (riskwise). Second, the third party, after packaging and improving the appearance of the pool of loans
by mixing up different types of risk profiles, turned around and sold these securitized loans to
investors who didn’t have complete access to the details of those loans’ origination. They too
were victims of not having all the useful information to make their choice, and mostly based
their decision on other third parties – such as rating agencies – and their opinion on the portfolios
(i.e. their risk ratings). These rating agencies had perverse incentives to withhold the total
amount of information available to them, since they were paid to grade portfolios and they
derived profits from that. The cloudiness and partiality of information distorted agents’ decisions
because in reality they no longer reflected their risk profiles, thus leading to catastrophic results.
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Despite the fact that Mortgage Backed Securities (MBS) made up seemingly safe
portfolio’s to invest in, the fact that housing prices where increasing due in part to a fictitious
demand incited by speculators and by originators seeking profits made those collaterals useless.
Once information began flowing and the real underlying problematic was revealed by the end of
2007, a real panoramic view was made available to the eyes of the world through the media. If
there been enough loss absorption capacity by banks to assume losses derived from the debacle,
the Emergency Economic Stabilization Act of 2008 passed by the United States Congress
wouldn’t have been necessary. This Act created a US$700 billion relief fund available to
financial and industrial sectors in order to stabilize the situation (Federal Reserve Bank of St.
Louis, 2012), and was expected to reassure investors and other market agents that the situation
was under control. This action, however, proved to be ineffective and a possible economic crisis
became a reality.
Through the implementation of proper capital and liquidity requisites on banks, the
situation that took place in the U.S may have been avoided, since losses could’ve been absorbed
by banks themselves instead of the government. The U.S government had to pitch in by buying
problematic assets, thus relieving financial institutions of the pressure of having them in their
balance sheets. The figure of “privatized profits and socialized losses” became accurate to
describe that scenario. By improving banks’ loss absorption capacity and enhancing regulation
on the penalties and government reaction to bank losses, overall bank soundness should be
improved since banks would be expected to be more careful in their investing activities as they
would have to face any losses derived from their investment decisions with their own assets. This
is what Basel III aims to achieve with higher Tier 1 capital requisites on banks.

VIII. Methodology
The methodology used in this study is known in econometric literature as Panel Data
(Gujarati, 2002, p. 666). With the observation of several individuals throughout time, Panel Data
allows its user to quantify the relationship between independent variables and a variable that is
thought to depend on those. The main objective of using this methodology in this study is to
analyze the evolution of the SIFI’s throughout the 1997-2012 period, in order to establish the
12

effect of Tier 1 and Tier 2 capital requirements, non-performing loans, capital formation, and
domestic credit to private sector on VaR for those SIFI’s. A division within the sample will be
made in order to highlight the impact of the financial crisis on the soundness of banks. The
SIFI’s will be analyzed for the 1997-2007, and then separately for the 2008-2012 period due to
the great difference in economic environments between the two periods. This difference is
expected to have an important impact on the conditions in which the variables were bred in, and
thus these periods have to be analyzed separately.
The Delta Parametric Value at Risk (VaR) will be used as the main reference point for
establishing how sound a bank is. This type of VaR is obtained by making the assumption that
monthly stock returns have a normal distribution. A 1% significance level - or a 99% confidence
level – will be used to establish the DPVaR value. This assumption gives way to the
interpretation of this particular DPVaR, which will be that 1% of losses will be higher (to the left
of) than that value, or what is the same, 99% of losses will be lower (to the right of) than that
value. It is constructed by obtaining the monthly standard deviation of daily returns on closing
stock prices as reported by Bloomberg. Once this is obtained, this value is multiplied by the 1%
significance level critical value on a standard normal distribution (Kondapaneni, 2005, p. 6).
This in turn gives the highest expected loss for a 1% significance level (i.e. a 99% confidence
level). The mathematical expression for the value is as follows:

In this expression, as mention beforehand,
a one month period, and

is the standard deviation of daily returns for

is a normal distribution critical value for a 1% significance level.

The result is a rescaling of the standard deviation that reflects the value at which 1% of losses
will be in excess (to the left) of that, and 99% of returns will be to the right of that. This value is
usually negative, so to the right of that value losses will be smaller and smaller until eventually
they become positive returns.
The subjects analyzed in this article will be Systemically Important Financial Institutions
(SIFI’s). The Financial Stability Board (FSB) publishes a list every November in which they
determine which institutions are the most important in determining global economic performance
(FSB, 2012). They base their choice on a methodology proposed by the Bank for International
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Settlements in Global systemically important banks: assessment methodology and the additional
loss absorbency requirement (2011). This document will not question the list proposed by the
FSB. While gathering data, the fact that some of these institutions have different branches in
different countries became clear. This study will take the U.S branches as independent from the
European ones – at least in their performance – since they are exposed to different markets with
different national regulatory frameworks. In the case of Europe, all different branches will be
taken into account through the use of the European Composites given by Bloomberg. Despite the
fact that different countries may provide different regulation schemes, the goal is to establish if
on average the impact of an increase or decrease in Tier 1 and Tier 2 capital requirements affects
the soundness of these institutions. Out of the 50 SIFI’s chosen by the FSB, only 43 will be
analyzed due to the fact that there isn’t information available on Bloomberg for the remaining 7.
As Cosimano and Hakura have shown (Cosimano & Hakura, 2011), it is possible to track
the impact of the Basil III requirements on lending rates and loan growth. They found that, “…an
increase in the equity ratio by 1.3 percent under Basel III on loans in the long run…. would lead
to a 3.9 percent (0.159/4.02) increase in the loan rate when the equity-to-asset ratio is used to
proxy for the new regulation” (Cosimano & Hakura, 2011, p. 18) They also found that the
change in loans for large banks will be low, since they are inelastic with regards to the demand
for loans. The impact on crisis situation countries of an increase of 1.3% will result in tougher
consequences lending-rate wise, with a total increase of 4.6% of interest rates.
This document will use the same methodology in order to track the impact of the new
requirements on the monthly average DPVaR of SIFI’s, as proposed in the following models:


Model 1



Model 2
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Model 3

The Tier 2 Proxy is the difference between Total Risk Based Capital and Tier 1 Capital,
as obtained from Bloomberg. The Total Risk Based Capital reported contains the Tier 2 Capital
as well as additional factors, which is why it will be used as a proxy (see Annex 1). The Tier 1
and Tier 2 capital ratios are determined by the amount of risk weighted capital set aside to absorb
losses. Tier 1 and Tier 2 come from different sources, hence the name difference. Since VaR
values were obtained on a monthly basis and controls were reported yearly, they were taken as
non-changing throughout the year. The controls included in the models are involved to determine
if the level of non-performing loans, capital formation and domestic credit to private sector of
countries in which the SIFI’s are present affect the outcome of the requisites on VaR. For further
description of the variables, see Annex 1. The complete list of the SIFI’s as published by the
FSB can be seen in Annex 2. All data was changed to percentages in the database, therefore,
interpretations of the coefficients can be made directly in percentage terms – a one percent
increase in the independent variables leads to a

percent change in the dependent variable.

IX. Results
Table 1 shows the panel data estimation of the effects of the Tier 1, Tier 2 Capital
Requirements and the controls on the 1% VaR. In order to divide the estimations into the 19972007 and 2008-2012 periods, the models under the heading 2008-20121 correspond to the
estimations for that time period, likewise for the 19972-2007 title. The models proposed in
section VIII have the same nomenclature as the ones shown below:
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Table 1
Panel Data Estimations for the 1997-2007 and 2008-2012 periods
Dependent Variable: 1% VaR
2008-20121
(1)
Tier 1
Tier 2 Proxy
Non-Performing
Loans
Capital Formation
Domestic Credit to
Private Sector
Constant
Relevance (F)

0.405***
(9.03)
-0.252***
(-2.61)
-

(2)

-

0.209 ***
(2.87)
-0.139
(-1.06)
0.989***
(5.64)
0.352***
(4.13)
-

-11.454***
(-17.46)
51.36
0.0484
2023

-20.725***
(-9.77)
18.14
0.0506
1367

-

(3)

(1)

0.319***
(4.54)
-0.211
(-1.60)
-

0.102***
(3.33)
-0.027
(-0.67)
-

-0.233
(-1.38)
-0.032***
(-2.70)
-1.610
(-0.32)
11.83
0.0336
1367

-

19972-2007
(2)

-

0.112***
(3.66)
-0.021
(-0.52)
-1.30***
(-11.88)
0.495***
(7.53)
-

-4.950***
(-13.90)
8.31
0.0095
1737

-13.020***
(-9.48)
55.85
0.1270
1541

(3)
0.099***
(3.40)
-0.003
(0.07)

0.469***
(7.32)
0.025***
(13.75)
-18.83***
(-13.10)
56.89
0.1161
1737

Observations
Notes:
1. 1 The 2012 sample consists of observations from the beginning of the year until October 26 th 2012.
2. 2 The 1997 sample consists of observations from June of 1997.
3. *, **, and *** represent 10%, 5% and 1% levels of significance accordingly.
4. The values in bold lettering are the coefficients obtained. The values in parentheses under them are their t
statistic value.
5. See Table 1 for precise definitions of the variables used and their sources.
Sources: Bloomberg, World Bank (2012)

As expected, for the 2008-2012 period the effect of a 1% increase in the Tier 1 Capital
Requirement diminishes the VaR by 0.405%, 0.209% and 0.319% in models 1, 2 and 3
accordingly. All the coefficients are significant at the 99% confidence level, and their
interpretation is statistically useful. According to the ideas exposed throughout this article, the
increase in Tier 1 Capital transfers that loss absorption capacity to the 1%VaR, thus resulting in a
more sound banking system for the 43 SIFI’s analyzed (out of a total of 50 SIFI’s proposed by
the FSB). For the 1997-2007 period, all coefficients are significant at a 99% confidence level as
well. However, the effect of the Tier 1 Capital Requirement on VaR for the 1997-2007 period is
not as strong as the one observed for 2008-2012. This of course, is the result of greater
uncertainty in the latter period, and the greater importance that sound banks acquire as a
consequence of the financial crisis. The effects of a one percent increase in Tier 1 leads to
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decreases in VaR of 0.102%, 0.112% and 0.09% for models 1, 2 and 3 accordingly for the 19972007 period.
A contradictory result rises with the Tier 2 Proxy. Its effect is only significant at a 99%
confidence level for Model 1 in the 2008-2012 period, and its sign is the opposite of what is
expected since it turns out to increase the 1% VaR by 0.252% when the Tier 2 Proxy value is
increased by 1%. This might be explained by the source of the Tier 2 Capital Requirements:
undisclosed reserves, revaluation reserves, general provisions, hybrid instruments, subordinated
term debt (BIS, 2006, pp. 13-16). However, the coefficient is only interpretable in model 1 for
2008-2012, perhaps giving light to a contrary result with regards to what the Basel III accord has
in mind as far as increasing bank soundness. It’s possible that since the information with regards
to the sources of Tier 2 capital is more easily kept private or undisclosed - depending on the
banks internal disclosure policy – market agents perceive an increase in Tier 2 to be nontransparent thus leading to increases in VaR. As shown for equation one, the effect is quite
important, reaching a 0.252% VaR increase after a 1% increase in Tier 2 Capital Requirements.
The inclusion of controls is non-conclusive with respect to Tier 2, but it is left in the other
models in order to avoid omitted variable problems.
The effect of Non-Performing Loans shows that a one percent increase in the amount of
Non-Performing Loans as a percentage of Gross Loans, gives way for a 0.989% decrease in
VaR. Since the result for model 2 for the 1997-2007 period gives an opposite result, with an
overwhelming 1.3% increase of the VaR after a 1% increase in Non-Performing Loans, a further
look has to be taken to interpret this result. Before 2007, financial stability was the rule and not
the exception in the countries observed (United States and members of the European Union).
This would mean that an increase in Non-Performing Loans would increase in the worst
expected loss. It’s quite clear that an increase in this variable should have a negative effect on
VaR since it’s a signal of possible bank weakness and should thus also signal distress signs in the
market. However, when looking at the effect of Non-Performing Loans in 2008-2012, the results
seem to be contrary to those expected. An increase in this control led to decreases in the VaR.
Nonetheless, this could be explained by the fact that as Non-Performing Loans increase in a
volatile market place such as the one experienced in the latter period, agents take into account
the fact that banks being observed here are SIFI’s thus creating incentives for the government to
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step in and aid these institutions in their economic woes. It is possible then, for the effect of this
variable on bank soundness in a volatile environment to be positive, since agents in the market
know that the government is the best possible guarantee for any company, especially with the
approval of a US$ 700 billion relief fund - as occurred in 2008.
Capital formation also contributes to diminish the VaR by 0.352% and 0.495% for both
the 2008-2012 and 1997-2997 periods accordingly - when increased by 1% as a percentage of
GDP with a 99% confidence level. This sheds light on the importance of capital formation in
improving confidence throughout economic sectors and leading to an increase in bank
soundness, since the general economic environment feels optimistic with capital growth. When
analyzing model 3 for both time periods it turns out that capital formation is non-significant for
the 2008-2012 period. It is however significant for the 2007-2012 period, thus sending a clear
message as to the importance of capital formation in the economy, with the end result being an
increase in bank soundness in 0.469% after a 1% increase in this variable.
Model 3 shows interesting results regarding the effect of Domestic Credit to the Private
Sector. This is a sign of how dependent the private sector is on international financial services.
This variable turns out to have a negative effect on bank soundness for the 2008-2012 timeframe
at a 99% confidence level. This could be interpreted within the context of that period, since any
interdependence of the national economy and the international financial system could have led to
contagion effects of the crisis, thus diminishing national bank soundness. If the national
economy is perceived to be in danger of being infected by another countries’ crisis, this seems to
create a dim outlook for national banks. The same variable in model 3 is non-significant,
therefore it cannot be interpreted.
The increases from 2% to 4.5% of Tier 1 Capital seem to have a promising future in
achieving a more sound banking system. This new requisite increase may decrease VaR in
1.0125% in total, thus creating a sounder banking sector. With regards to Tier 2 Capital, it seems
that an increase in this Capital Requirement leads to VaR increases. It’s true that Basel III
diminishes the amount of Tier 2 used as complementary capital. These findings do however
question any implementation of this type of capital in the completion of the total capital
requirements imposed by Basel III.
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X. Conclusions
To conclude, Basel III sets out to make a more solid and sound banking system. It does
so by setting a series of new requirements – capital and liquidity primarily – and improving
Basel II’s old pillars. The need for stronger international regulatory framework was made evident
in the United States 2008 financial crisis, and its posterior effects on the global economy.
With the implementation of higher Tier 1 Capital Requirements, the increase in bank
soundness is achieved. The use of Tier 2 Capital gives way to a decrease in bank soundness but
further analysis has to be made by including other variables not taken into account in this study.
The use of different controls showed how in different economic environments – 1997-2007 and
2008-2012 – the same variables may have different impacts on the VaR due to overall changes in
confidence and uncertainty. The increase of the basic Tier 1 Capital Requirement from 2-4.5%
may lead to decreases in the VaR amounting 1.0125%. Any other additional Tier 1 requirements
may be evaluated under the coefficient presented in the results table, in order to obtain its
expected impact on bank soundness, specifically for the capital conservation buffer and possibly
the countercyclical buffer with proper adjustments regarding the business cycle. Due to the fact
that the amount Tier 2 was decreased in Basel III, the Basel Committee seems to be making the
right decision as far as their actions towards achieving a more sound banking system. The fact
that Tier 2 is used as a way to increase bank soundness is still questionable, since results show
that Tier 2 increases actually increase VaR. Further studies should be made in order to determine
if the levels at which Basel III sets capital requirements are enough to achieve soundness, or if
they have to be increased drastically. New liquidity requisites should also be evaluated, and their
effects quantified in order to give further insight as to the effectiveness of Basel III in achieving
a more solid banking system.
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Annex 1
Name
1% DPVaR

Tier 1

Tier 2 Proxy
Total Risk Based Capital

Non-Performing Loans

Variables
Description
It’s the result of applying the Delta Parametric
Methodology to the returns of the closing stock
prices reported by Bloomberg for the SIFI’s shown
in Annex 2 at a 1% significance level.
It is the actual tier 1 capital ratio reported by
Bloomberg, obtained directly from banks. “Tier 1
or Core capital ratio. Tier 1 is used for commercial
banks and core capital is used for savings and loans
in the United States (U.S.). The ratio of Tier 1
capital to risk-weighted assets. For Core Tier 1
Capital Ratio see Core Tier 1 Capital Ratio.
Common
stockholders’
equity:
Qualifying
perpetual preferred stock. Minority Interest in
consolidated subsidiaries less Goodwill and other
disallowed intangibles. Core capital for savings and
loans:
Common
stockholders’
equity.
Noncumulative perpetual preferred and surplus.
Minority interests less intangible assets (other than
PMSR). The ratios are discussed in the Cooke
Committee and adopted by each country. The
information is provided in terms of absolute
numbers and percentages. If the absolute amounts
are disclosed, the percentages should be computed
for this account. Slightly different ratios are defined
for commercial banks and savings and loans. The
minimum ratios set by the U.S. Federal Reserve
and OTC are 4% for commercial banks and 3% for
savings and loans, respectively.”
Calculated by subtracting Tier 1 from Total Risk
Weighted Capital as reported by Bloomberg.
“Total Risk-Based Capital Ratio (also known as
Capital Adequacy Ratio, or CAR): The ratio of
total risk-based capital to risk-weighted assets. The
total risk-based capital ratio is the total of the core
capital ratio (see BS0861 or Core capital ratio) and
the supplementary capital ratio. Supplementary
ratio for commercial banks is: Perpetual preferred
stock ineligible for Tier 1, Perpetual debt and
mandatory convertible securities, Qualifying senior
and subordinated debt, Limited life preferred stock,
Qualifying allowance for credit losses. The total
risk-based capital ratio is the sum of the core
capital and supplementary capital ratios. Minimum
ratios set by the U.S. Federal Reserve and OTC are
8% (Tier 1 + Tier 2) for both commercial banks and
savings and loans.”
“Bank nonperforming loans to total gross loans are
the value of nonperforming loans divided by the
total value of the loan portfolio (including
nonperforming loans before the deduction of
specific loan-loss provisions). The loan amount

Source
Bloomberg
and
Authors Calculations

Bloomberg

Bloomberg
and
Authors Calculations
Bloomberg

World Bank (2012)
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Capital Formation

Domestic Credit to Private Sector

recorded as nonperforming should be the gross
value of the loan as recorded on the balance sheet,
not just the amount that is overdue.” This variable
is established as a percentage of total gross loans.
“Gross capital formation (formerly gross domestic
investment) consists of outlays on additions to the
fixed assets of the economy plus net changes in the
level of inventories. Fixed assets include land
improvements (fences, ditches, drains, and so on);
plant, machinery, and equipment purchases; and the
construction of roads, railways, and the like,
including schools, offices, hospitals, private
residential dwellings, and commercial and
industrial buildings. Inventories are stocks of goods
held by firms to meet temporary or unexpected
fluctuations in production or sales, and "work in
progress." According to the 1993 SNA, net
acquisitions of valuables are also considered capital
formation.” This variable is presented as a
percentage of GDP.
“Domestic credit to private sector refers to financial
resources provided to the private sector, such as
through loans, purchases of non-equity securities,
and trade credits and other accounts receivable, that
establish a claim for repayment. For some countries
these claims include credit to public enterprises.”
This variable is presented as a percentage of GDP.

World Bank (2012)

World Bank (2012)
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Annex 2
The following are all the SIFI’s as established by the FSB:
Name
Bank of America
Bank of China
Bank of New York Mellon
Banque Populaire CdE
Barclays
BNP Paribas
Citigroup
Commerzbank
Credit Suisse
Deutsche Bank
Dexia
Goldman Sachs
Group Crédit Agricole
HSBC
ING Bank
JP Morgan Chase
Lloyds Banking Group
Mitsubishi UFJ FG
Mizuho FG
Morgan Stanley
Nordea
Royal Bank of Scotland
Santander
Société Générale
State Street
Sumitomo Mitsui FG
UBS

US Ticker
BAC:US
BACHY: US
BK:US
BCS:US
BNPQY:US
C:US
CRZBY US,
CRZBF US*
CS US
DB:US
DEXB:EU
GS US
4068781Z FP*
HSBC US
BKSKF US
JPM US
LYG US
MTFGF US*,
MTU US
MFG US
MS US
NRBAY US
RBS US
SAN US
SCGLY US,
SCGLF US
STT US
SMFG US
UBS US
UNCFF US,
UNCFY US*,
UNCIF US*
WFC US

EU Ticker

Other
Ticker

Reasons for exclusion of
highlighted values

BCP: MC
BARC:LN
BNP:EU

CBK EU
CSGN EU
DBK:EU

No Closing Prices

No Closing Prices
HSBA EU
BSK EU
JPM LN*

No recent closing prices

LLOY EU
No Closing Prices

NDADKK
EU, NDA EU
RBS EU
SAN EU
GLE EU

UBSN SW*

No Closing Prices

Unicredit Group
UCG EU
No Closing Prices
Wells Fargo
*Bank branches corresponding to these tickers were not included in the analysis due to reasons mentioned in the last
column of this table.
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