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Abstract

The Net Stable Funding Ratio (NSFR) is a new Basel Il structural liquidity requirement
designed to limit liquidity mismatches between bank assets and liabilities. This study
explains the NSFR and estimates this ratio for 603 banks in 17 countries. The average
bank in the United States and Asia are estimated to meet the NSFR. Banks below the
ratio need to increase stable sources of funding and to reduce assets requiring stable
funding. The most cost-effective strategies are to increase holdings of higher-rated
bonds and to extend the maturity of wholesale funding. These changes reduce net
interest margins by 66 basis points on average, or 28% of their year-end 2009 values,

with the biggest absolute declines for Swiss, French and German banks.
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During the 2007-2009 global financial crisis, the financial system was destabilised and
the real economy suffered after banks across a range of countries became illiquid or
insolvent following major losses on US sub-prime investments. Wholesale bank funding
markets were disrupted and measures of counterparty credit risk rose sharply. Many
banks were caught unprepared, particularly banks funding long-term assets with short-
term borrowings. Northern Rock was nationalised by the UK government in February
2008 after it could no longer rollover its borrowing (Goldsmith-Pinkham and Yorulmazer
2010; Shin 2009). Then in March the US Federal Reserve brokered the takeover of a
solvent but illiquid Bear Stearns by JPMorgan Chase. The turmoil worsened over the
summer, reaching a peak with the failure of Lehman Brothers in September 2008. In
response to the crisis in the global financial system, governments in the US and Europe
were forced to intervene, recapitalizing or nationalizing many of the largest global banks

using public funds measured in the trillions of US dollars.

A number of studies examine the role of funding and market liquidity in propagating
contagion during the global financial crisis. These studies highlight the interlinkages
created by bank funding markets and the role of bank leverage, information asymmetry
and bank funding to act as channels for the contagion. Adrian and Shin (2010) show the
leverage of the US investment banks was strongly procyclical and a chief determinant of
overall market liquidity and volatility. Acharya, Shin and Yorulmazer (2011) find that bank
liquidity is countercyclical, and tends to be inefficiently low during economic booms but
excessively high during crises. The combination of procyclical leverage and
countercyclical liquidity makes banks vulnerable to adverse asset shocks, resulting in
fire-sales and liquidity shortages. The structure of bank funding also matters, with Huang
and Ratnovski (2011) highlighting how the increasing reliance on short-term wholesale
funding increased the vulnerability of banks. A number of studies document these
mechanisms at play during the global financial crisis (Acharya and Merrouche 2010;
Afonso et al 2012; Brunnermeier 2009; Diamond and Rajan 2009; Gorton 2009; and
Longstaff 2010).

Regulators have taken steps to address this source of banking sector vulnerability. In
December 2010 the Basel Committee on Banking Supervision (BCBS) announced a
package of reform known as Basel Il (BCBS 2010a). One of the most controversial
elements of Basel Ill is the new global liquidity standard, consisting of two new

requirements — the Net Stable Funding Ratio (NSFR) and the Liquidity Coverage Ratio
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(LCR) (BCBS 2010b). The NSFR addresses liquidity mismatches between bank assets
and liabilities over a one-year horizon. It is designed to promote structural changes in the
risk profiles of banks away from short-term funding mismatches and toward more stable,
longer-term funding of assets. The Liquidity Coverage Ratio (LCR) ensures banks have
adequate funding liquidity to survive one month of stressed funding conditions.
Submissions to the BCBS and studies by equity analysts suggest these liquidity
requirements may dramatically and adversely impact bank business models and
profitability. Given the concern expressed by banks, the lack of regulatory experience
with such standards, and the potential for unintended consequences, implementation of
the LCR has been delayed until 2015 and the NSFR to 2018. During this observation

period, regulators will collect more data and monitor the ratios.

This paper presents the first comprehensive assessment of the NSFR and its potential
impact on bank profitability. This study does not estimate the LCR as the data required
to calculate this ratio is not available.? The paper outlines how the NSFR is calculated
and examines different strategies to meet the new ratio for banks below the minimum
threshold. Using Bankscope data for 603 banks in 17 countries, we estimate the NSFR
for the representative bank in each of the sample countries based on data at year-end
2009. Banks in the United States, Japan, Hong Kong, Korea and Chile are estimated to
have ratios above the minimum threshold at year-end 2009. For banks in the remaining
12 countries that are estimated to be below the NSFR target of 1.0, we outline a series
of steps to meet the NSFR and estimate the impact on bank net interest margins. Based
on a comparison of the costs, the most cost-effective strategies are to increase holdings
of higher-rated bonds and to extend the maturity of wholesale funding. These changes
are estimated to reduce bank net interest margins in the 12 countries by 66 basis points
on average, or 28% of their year-end 2009 values. The biggest absolute declines are

estimated for Swiss, French and German banks.

The regulation of bank liquidity is a new area of research.’> Most existing studies

examine capital regulation and its impact on bank behaviour.* One frequently cited

Banks must calculate the LCR based on what their cash outflows might be during a period of market
stress. These outflows will be bank-specific and not easily estimated.

Allen and Carletti (2009), Berger and Bouwman (2009), and Strahan (2008), among others, summarise
the literature on the role of banks in producing liquidity.
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concern is that higher regulatory requirements may lead banks to increase risk taking,
undermining the effectiveness of the regulation. Theoretical models by Hellmann et al
(2000), Jeitschko and Jeung (2007), Milne (2002), Park and Peristiani (2007), and
Repullo (2004), among others, find that the implications are not straight-forward as they
depend on the level of competition, the incentives facing managers, and the interaction
with other regulatory instruments. The empirical literature on this question is also mixed.
Gonzalez (2005), for example, finds that regulatory restrictions increase banks' risk-
taking incentives by reducing their charter value, after controlling for deposit insurance
and for the quality of a country's contracting environment. In contrast, Laeven et al
(2009) show that the relation between bank risk and capital regulations, deposit
insurance, and restrictions on bank activities depends critically on each bank's
ownership, such that the actual sign of the marginal effect of regulation on risk varies
with ownership concentration. These authors find that the same regulation has different

effects on bank risk taking depending on the bank's corporate governance.

This study provides a starting point for understanding the NSFR and estimating the
impact on a bank’s profitability. It highlights different behavioural responses, including
possible unintended consequences. Banks that do not meet the NSFR need to modify
the composition of their balance sheets to reduce assets requiring stable funding and to
increase stable sources of funding. On the asset side, banks need to increase their
holdings of unencumbered, liquid investments such as qualifying government bonds. On
the liability side, banks need to increase funding from stable sources such as deposits,
equity and longer maturity wholesale debt. These actions are costly. The lower interest
income from holding liquid, high-quality assets and the higher interest expense from
extending the maturity of wholesale funding reduce net interest income. This decline
combined with the increase in interest earning assets leads to a fall in net interest
margins. The fall in profitability is accompanied by a rise in a bank’s capital ratio, with
risk-weighted assets (RWAs) declining as less-liquid investments are replaced with
higher-rated, more liquid investments. Presumably de-risking the bank brings some
benefits, such as a lower cost of capital and a higher charter value. This cost-benefit

trade-off is beyond the scope of this study and is left for future research.

4 Bhattacharya et al (1998), Dewatripont and Tirole (1994), Santos (2001), Thakor (1996), and VanHoose
(2007) summarize studies of bank capital regulation.
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Banks have a number of options to offset any fall in net interest margins, such as
reducing operating expenses or increasing non-interest income. While some banks may
be able to pass on higher costs to customers, other banks may have little scope given
competition and the demand elasticities for credit and other banking services. The ability
of banks to modify their pricing or balance sheets is not modelled in this paper. Future
research should consider what is reasonable given a country’s institutional setting and

the structure of its banking sector.

An examination of the NSFR faces a number of challenges. The bank-level data
required to calculate the NSFR is not currently available, even to national supervisors.
To develop a first assessment, the Basel Committee conducted a quantitative impact
study (QIS) over the first half of 2010. The QIS results have not been made public and
the BCBS'’s report provides almost no details for the NSFR (BCBS 2010c). Revealing
the extent of data gaps, only 166 out of the 263 banks surveyed were able to calculate
the NSFR. In light of the QIS’s findings, the NSFR factor weights proposed in the initial
November 2009 consultation document were revised prior to publication of the
requirement in December 2010. Given this lack of data, we base the estimates in this
study on assumptions provided by bank regulators and other public sources. The
estimates in this study are indicative of the potential costs but will vary considerably
across banks. The study does not formally model the choice faced by banks, nor does it

conduct an optimisation in a general equilibrium setting.

The paper proceeds as follows. The first section provides background on the Basel I
regulatory proposals with a focus on the liquidity requirements. The second section
provides stylized facts on the composition of bank balance sheets and their net interest
margins. The third section describes the NSFR and outlines strategies to meet this ratio.
The fourth section estimates the costs to meet the NSFR using balance sheet and
income statement data for 603 banks from 17 countries. It also estimates the impact on
bank net interest margins, taking into account the change in RWAs from holding more,

high-quality assets. The final section concludes.
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I. Background on the BCBS liquidity proposals

Given the importance of the financial system for the functioning of the real economy,
governments and monetary authorities took action to prevent the collapse of major
banks and to restore normal operation of bank funding markets (BIS 2009). Central
banks provided exceptional liquidity assistance to banks and took actions to ease
monetary conditions, such as reducing policy rates and purchasing government and
private sector securities. Fiscal authorities provided some combination of deposit and
debt guarantees, recapitalised banks with public capital, and took actions to address
impaired bank assets. Leading economies coordinated a massive fiscal stimulus while
supervisors and standard setters practiced regulatory forbearance. Despite these efforts,
banks in a number of countries went bankrupt or were nationalised while many

advanced economies experienced a growth slowdown or recession.

In the aftermath of the crisis, banking regulators have introduced global reforms to the
regulatory capital framework to increase the resilience of the banking sector. Between
July 2009 and December 2010, the BCBS announced a series of reforms known as
Basel Il that build on the three pillars of Basel Il (BCBS 2010a). The reforms raise both
the quality and quantity of the regulatory capital base and enhance the risk coverage of
the capital framework. Basel Il strengthens the quality and level of the capital base, and
introduces an internationally harmonised definition of capital. It raises capital
requirements for the trading book, complex securitisation exposures and off-balance
sheet exposures. These changes are underpinned by a leverage ratio that serves as a
backstop to the risk-based capital measures and provides an extra layer of protection
against model risk and measurement error. Finally, the Basel Ill introduces a number of
macroprudential elements into the capital framework to address systemic risks arising
from procyclicality and from the interconnectedness of financial institutions, including the
use of a capital conservation buffer and a countercyclical capital buffer. Regulators are
also debating additional measures for systemically-important financial institutions
(SIFls), including the use of contingent capital instruments and a systemic capital

surcharge to reduce moral hazard.

To address the funding vulnerabilities exhibited by Northern Rock and other globally-
active banks, the BCBS proposed two global minimum liquidity standards along with
other measures to raise the core capital requirements and contain leverage (BCBS

2010b). The short-horizon LCR is designed to make banks more resilient to potential
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short-term disruptions in access to funding. The LCR identifies the amount of
unencumbered, high-quality, liquid assets that banks need in order to survive one month
without access to wholesale funding while still being able to offset cash outflows.
Although it was proposed in December 2009, supervisors lacked the detailed data

required to calculate the LCR for banks.

Complementing the LCR, the NSFR is a longer-term structural ratio that addresses
liquidity mismatches between bank assets and liabilities over a one-year time horizon. It
covers on- and off-balance sheet items and is designed to encourage banks to adopt
more stable sources of funding. In particular, the NSFR is structured to ensure that long
term assets are funded with at least a minimum amount of stable liabilities in relation to
their liquidity risk profiles. The NSFR aims to limit over-reliance on short-term wholesale
funding and to encourage better assessment of liquidity risk across different asset
classes. Like the LCR, bank supervisors proposed the NSFR in late 2009 but did not

have the data needed to calculate this ratio.

Recognising that introducing a new set of liquidity standards is a complex process, the
BCBC conducted the QIS between February and May 2010 to assess the impact of the
Basel Il liquidity proposals (BCBC 2010c). The QIS collected the data needed to
measure the LCR and NSFR as of year-end 2009. A total of 263 banks from 23
countries participated in the survey, including 94 Group 1 banks — defined as well
diversified, internationally-active banks with Tier 1 capital in excess of €3 billion — and

169 Group 2 banks representing all other participating banks.

On the basis of the QIS results, the BCBS revised the definitions of the LCR and NSFR
in December 2010 to make the ratios less burdensome (BCBS 2010b). Tellingly,
however, the QIS report reveals almost no data on the results for the liquidity ratios other
than several global aggregates. Based on year-end 2009 data, the QIS estimated that
the average LCR was 83% for Group 1 banks and 98% for Group 2 banks. The average
NSFR was 93% for Group 1 banks and 103% for Group 2 banks. Revealing the extent of
the data collection problems for the NSFR, only 166 out of the 263 banks were able to
provide sufficient data to calculate this ratio. These averages conceal considerable
variation across groups, with more than half the banks failing to meet either the minimum

LCR or the minimum NSFR requirements.
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Given the difficulties with data collection and the risk of unintended consequences, the
implementation of both ratios has been delayed. Banks have until 1 January 2015 to
meet the LCR standard and until 1 January 2018 to meet the NSFR standard. During
this “observation phase”, regulators will monitor the impact on bank business models

and funding before finalising the revised ratios at the end of each period.

.  Understanding the NSFR
In December 2010 the BCBS published a revised definition of definition the NSFR,

reflecting the results of the QIS (BCBS 2010b). A simplified version is shown in equation
(1). Appendix A provides more details on the components and factor weights.
_ Available stable funding

Re quired stable funding 1

_ Equity + LtDebt.,,, + Liabs_,,, + (StableDeposits., , - 90%) + (OtherDeposits - 80%) + (StDebt - 50%)
~ (GovtDebt-5%) + (CorpLoans 4y - 90%) + (Mtgs - 65%) + (RetLoans,, -85%) + (Other -100%)

NSFR

The numerator of the NSFR measures the sources of available stable funding (ASF),
with greater weight given to funding sources that are least likely to disappear under
stressed market conditions. Equity, longer-term wholesale funding and longer-term
liabilities are the most stable forms of funding, followed by deposits and short-term
wholesale funding maturing in less than one year. Note that interbank funding is not

viewed as a stable funding source and has a 0% factor weight.

The denominator of the NSFR shows a bank’s required stable funding (RSF) needs, with
a factor (or haircut) based on their expected liquidation value under stressed
circumstances. Cash, securities with less than 1 year to maturity, and interbank loans do
not have to be funded and have a factor of 0%. Qualifying government debt with a 0%
risk-weight is considered very liquid and must only be funded at 5% of face value.
Corporate loans and retail loans that mature within one year must be funded 50% and
85%, respectively. Residential mortgages of any maturity as well as corporate loans
greater than one-year in maturity must be funded at 65%. All remaining assets must be
funded at 100%. To achieve a target NSFR, banks must have an ASF greater than their

RSF, leading to a ratio of 1 or greater.

Banks that need to increase their NSFR can pursue a number of strategies, each of

which will have different costs. For example, a bank can increase their NSFR either by
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extending the maturity of their wholesale funding or by reducing the maturity and/or
riskiness of their assets. The preferred strategy depends on a cost-benefit analysis, with
the least costly strategies expected to be implemented first. These strategies and their

costs are discussed below.

Increasing available stable funding (numerator)
To increase the numerator in the NSFR, banks can: (i) issue more capital, (ii) lengthen

the maturity of their wholesale funding beyond one year, or (iii) increase their deposits,
particularly stable deposits. Issuing more capital is the most expensive strategy, as the
cost of equity should be the most expensive form of capital, consistent with theories
such as the Modigliani-Miller theorem (Modigliani and Miller 1958). Under Basel lll, the
predominant form of Tier 1 capital must be common shares and retained earnings. The
remainder of Tier 1 capital must be instruments that are subordinated, have fully
discretionary non-cumulative dividends or coupons and have neither a maturity date nor
an incentive to redeem (i.e. non-cumulative, perpetual preferred shares). Innovative
hybrid capital instruments will be phased out. Given this new definition, any increase in
capital will appear as an increase in shareholder’s equity. Given the high cost of equity
relative to alternative sources of bank capital, issuing common equity or retaining

earnings is likely to be the least attractive option for banks needing to raise their ASF.

If banks increase shareholder’s equity while keeping the size and composition of the
balance sheet constant, the increase must be offset by a decline in the quantity of
liabilities. As the most expensive form of liabilities, longer-term wholesale funding

should be the first liabilities to be replaced with equity (equation 2).
AEquity + ADebt =0 (2)

The change in capital structure leads to a rise in the bank’s cost of capital, as wholesale
funding is substituted with more expensive equity. Net interest income should rise, all
else equal, as the decline in the quantity of wholesale funding outstanding reduces

interest expense.

Banks will not likely reduce the quantity of deposits, as they represent one of the least
expensive forms of liabilities and they help meet the NSFR. Similarly, interbank funding
and trading liabilities are funded in short-term markets and are less expensive than
longer-term debt. Reducing trading liabilities may also be expected to lead to a fall in

trading income.
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A second strategy to increase ASF is to extend the maturity of wholesale funding beyond
one year. This maturity extension increases the numerator of the NSFR, but also raises
interest expense as the cost of longer-term wholesale funding is typically higher than the
shorter-term wholesale funding. Higher interest expense, all else equal, leads to a fall in
net interest income and net interest margins. To measure the cost of this strategy,
wholesale funding must be allocated between a portion of debt maturing within one year

(pt) and a remainder of longer-term debt (equation 3).

WholesaleFunding, = Debt, - p, + Debt, - (1- p,) (3)

A third option to raise ASF is to increase the share of funding coming from deposits. The
NSFR recognises two classes of deposits, and assigns them different weights. Stable
deposits are those deposits that are fully covered by an effective deposit insurance
scheme or by a public guarantee that provides equivalent protection. Under stressed
market circumstances, the expectation is that banks would lose 5% or more of these
deposits, which explains their factor weight of 90%. Less stable deposits include high-
value deposits, deposits from high net worth individuals, deposits that can be withdrawn
quickly (e.g. internet deposits) and foreign currency deposits. While deposits are an
attractive source of bank funding, they already represent around half of bank funding on
average, rising to as much as 80% in some jurisdictions. Given a fixed quantity of
savings in an economy, banks may have limited room to attract more deposits. Banks
can only attract deposits by offering a higher deposit rate or by offering more services
than their competitors. Such an action would lead to an escalation in the cost of deposits

as banks compete to attract the same pool of deposits.

The impact of increasing the share of deposits or extending the maturity of debt on net
interest income depends on the relative costs of these different funding sources. A
bank’s financial statements do not separately disclose the costs of interbank funding,
deposits, and wholesale funding. Instead these costs are aggregated and reported as

interest expense. A bank’s interest expense can be approximated by equation 4.

INtEXP, = (Fyeposiis - DEPOSILS) +[1,
+[Fiper; - DebL, - (1— ;)]

-(Interbank funding + Debt, - p,)]

ebt<lyear

(4)

Where rgeposits IS the cost of deposits, rpenisivear iS the cost of wholesale funding maturing
within one year and riypept is the cost of longer-term wholesale funding. These costs will

depend on a bank’s credit rating, its business model, and other bank-specific factors.
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Reducing the required stable funding ratio (denominator)
To reduce the denominator in the NSFR, banks can: (i) increase their holdings of cash

and near-cash investments, (ii) shrink the relative size of the loan portfolio or reduce the
maturity of corporate and/or retail loans, (iii) increase the share of highly liquid, low-risk
bonds in their investment portfolios, and (iv) decrease the holdings of all other assets
that must be funded at 100%.

The first option is costly, as holdings of cash and near-cash investments generate little
or no return and have a negative cost of carry due to the higher cost of bank funding.
Historically, banks have held low cash balances of 2.5% of total assets on average.
Increasing cash holdings while holding total assets unchanged would involve reducing
other interest-earning assets or assets that contribute to non-interest income, such as
trading assets or fixed assets (such as buildings). This option is likely to be the least

attractive.

The second option is to shrink the relative size of the loan portfolio or to reduce the
maturity of corporate and/or retail loans to less than one year in maturity. The ability to
pursue this strategy will depend on a number of factors that are beyond the scope of this
study, such as the elasticity of loan demand, the availability of substitutes and the
competitive environment. Banks are unlikely to reduce their loan portfolios, as they are
higher yielding assets where banks have a comparative advantage over other financial
intermediaries. Bank-level data on lending costs and the composition of loans are not

widely available. For these reasons, this strategy is not evaluated in this study.

Given the high costs or unattractiveness of these first two options, banks are likely to
focus on the remaining options, namely shifting the allocation of their investment
portfolios towards more high-quality, liquid assets and decreasing the holdings of assets
that must be funded at 100%.For example, banks may hold fewer lower-rated corporate
or covered bonds (rated BBB+ or below) and increase their holdings of government
bonds and higher-rated corporate or covered bonds. Increased holdings of higher-rated
securities reduce the denominator of the NSFR, but would be associated with a fall in
interest income. The cost of this strategy is a function of the difference in returns (or
opportunity cost) between lower-yielding, more liquid investments and higher-yielding,
less liquid investments. The opportunity cost (6;) measures this loss of interest income

(equation 5).
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Investments, = Investments, - 6, + Investments, - (1-6,) (5)

The ability to lower the RSF by shifting the composition of investments is limited by the

quantity of investments relative to total assets.

If changing the composition of the investments is not sufficient to meet the NSFR, banks
may be required to change the composition of their assets more broadly. This final
strategy would involve increasing the share of investments relative to assets in the RSF
that must be funded at 100%, including trading assets and fixed assets. Any reduction in
trading assets would be unattractive as it would be associated with a fall in trading
income, leading to lower non-interest income and profitability. Fixed assets are also
required to support a bank’s operations. This strategy may therefore not be available for

banks depending on their business model and the structure of their balance sheet.

Assuming that banks do have the ability to switch between this category and
investments, this study assumes that there is a cost to this change. Similar to the case of
the substitution of lower-rated corporate bonds with government bonds, increasing the
share of investments and reducing the share of other investments is assumed to
decrease interest income. The impact of changing the composition and relative size of

investments on interest income may be calculated as follows (equation 6):

OtherlIntincome,,, = OtherIntincome, +[Investments,,, - A(L—6,,,) - XS,,, ] + (AOtherAssets - xs,,) (6)

inv

where xs;,, is the excess return earned on investments over the risk-free rate.

Synergies between the NSFR and capital requirements
The discussion of the costs to meet the NSFR has focused on the loss of interest

income and the increase in interest expense of different strategies. A number of
synergies exist, however, between meeting the NSFR and meeting regulatory capital
requirements. As seen in the design of the NSFR, higher levels of equity relative to other
sources of capital improve the numerator of the NSFR. The synergies from higher capital
are limited, however, as a large quantity would need to be raised to have an important

impact on the ratio.

A more important synergy arises from increasing holdings of high-quality, liquid
investments. This change in a bank’s investment portfolio reduces a bank’s RWAs and
lowers the quantity of equity required to meet a target capital adequacy ratio. All else

equal, a fall in RWA would allow a bank to have less equity in its capital structure to
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support a given level of assets. A lower share of equity to total assets, offset by higher
wholesale funding (equation 2), leads to higher interest expense. While net interest
margins decline, the bank’s weighted cost of capital falls and the value of the bank
increases. This benefit needs to be taken into account when measuring the cost to meet
the NSFR.

Given that banks do not report how they calculate their RWAs, the impact of a fall in
RWA can only be calculated indirectly based on several assumptions. The first
assumption is that riskier investments in lower-rated securities bear a higher risk-weight
than government bonds. Under Basel Il, most government bonds bear a 0% risk weight
while lower-rated or unrated corporate securities bear a risk weight of 100% or greater.
For each unit of lower-rated securities that are sold and replaced with government bonds

(6y), a bank’s RWA will decline by a known amount (equation 7).

ARWA = (Investments, - 6, — Investments,,, - 6,.,) - riskweight o acess (7)

This synergy between meeting the NSFR, lowering RWAs, and reducing the quantity of
equity that must be held to meet a given capital adequacy ratio becomes more important

as the quantity of higher-rated securities held in a bank’s investment portfolio increases.

lll. Stylized facts on bank balance sheets and net interest
margins

This section provides stylized facts on the balance sheet structures of 603 banks in 17

countries, as well as their net interest margins. The data is shown as of year-end 2009,

although results over a longer time period (1990-2009) present a similar picture.

Data and descriptive statistics
To estimate the impact on bank net interest margins, we collect income statement and

balance sheet data from Bankscope for 603 banks in 17 countries (with 2-letter 1ISO
codes in brackets): Australia (AU), Canada (CA), Chile (CL), France (FR), Germany
(DE), Hong Kong (HK), Italy (IT), Japan (JP), Korea (KR), Mexico (MX), Netherlands
(NL), South Africa (ZA), Spain (ES), Sweden (SE), Switzerland (CH), United Kingdom
(GB), and the USA (US). Bankscope data is downloaded for 2009 for all commercial
banks, investment banks, savings and cooperative banks, and mortgage banks. This
study uses the consolidated entity where available (i.e. bank holding company), taking

the last filing in a calendar year. Financial statements based on IFRS are used where
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available, except for US banks where local GAAP is used. The sample is restricted to
banks with total assets greater than $100 million. To ensure that there is no duplication,
the final sample banks were checked by hand with the assistance of regulators in each
country who identified the most important national banks. Interest rate data is collected
from the following sources: deposit rates, loan rates and policy rates are from the IMF
International Financial Statistics; 1-month interbank offer rates and risk-free rates at

different maturities are from Bloomberg.

Table 1 provides details of the final sample. The largest number of banks are from the
United States (106 banks) and Japan (122 banks). Given that the NSFR is a global
standard, the sample includes banks from a number of emerging market economies
such as Chile, Hong Kong, Korea, Mexico and South Africa. The overall sample is
heavily weighted towards commercial banks and bank holding companies (64%),
followed by cooperative and savings banks (27%). Investment banks are identified

separately and represent 4% of the sample.
[Enter Table 1 here]

Table 2 shows the average income statement and balance sheet for a representative
bank from each country. Each country’s income statement is the average of the banks
included in the sample, weighted by total assets. All items are shown as a percentage of
total assets to allow comparability across countries and line items. The mean of the 17
countries in the sample is shown in the first column. There is considerable heterogeneity
across countries. These differences in the composition of assets and funding sources
are important for explaining the variation in the estimates of the NSFR and the impact of

meeting this ratio on net interest margins.

Starting with the income statement, a bank’s revenues can be divided into two broad
categories: net interest income and non-interest income. Net interest income was 1.8%
of total assets on average, with variation from 0.8% (Chile) to 4.5% (Mexico). Interest
income is 3.9% on average, generated from interest earning assets: interbank claims,
net loans and investments. The average interest expense was 2.1%, payable on
deposits, interbank funding and wholesale funding. US banks had lower interest income
and expense than the average bank in the sample, but higher net interest income at
2.3%. Non-interest income from trading and fees and commissions was an important

source of revenues at 1.3% of total assets, with the US average much higher at 2.7%.
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[Enter Table 2 here]

While the study focuses on net interest margins, we briefly review the profitability of the
average bank in our sample. Total revenues averaged 3.1% of total assets, ranging from
1.2% (Japan) to 7.0% (Mexico). Total operating expenses amounted to 2.5% on
average, with expenses the lowest in countries featuring a large number of banks such
as Japan (1.3%) and Germany (1.2%). The average historical tax rate was 24% for the
sample. The average ratio of net income to total assets (or return on assets) in 2009 was
0.5% across the sample, with the highest profitability in the emerging market economies
and the lowest in Europe and the United States. Given the financial crisis and economic

slowdown, banks in Germany, Japan and the Netherlands had losses on average.

Table 2 also shows the consolidated balance sheet for a typical bank in each country at
year-end 2009. Loans net of provisions represented 52.2% of the typical banks assets,
followed by investments (13.7%), trading-related assets (16.7%) and interbank claims
(7.6%). The figure for interbank claims is considerably lower than the long-term average
due to the disruption of interbank markets. Cash holdings were 3.0% of total assets on
average, with US banks holding 5.2%. The average bank’s assets were funded primarily
by deposits (45.8%), trading-related liabilities (15.8%), wholesale funding (15.2%), and
interbank funding (8.6%). Shareholder's equity represented 6.4% of total assets, of
which common equity was the biggest portion. RWAs represented 54.1% of total assets
on average, with a Tier 1 capital ratio of 11.1% and a Total capital ratio of 14.0%. Euro
area banks exhibit lower than average capital ratios, while emerging market banks had

higher ratios.

IV. Estimates of NSFR and impact on net interest margins
Having explained the calculation of the NSFR and the balance sheet changes required

to meet this ratio, this section estimates the NSFR for the representative banks in 17
countries. In countries where the average bank does not meet the NSFR, a set of
changes are outlined to raise the ratio to the minimum threshold. Based on these
balance sheet changes, the impact on net interest margins is estimated for banks with

different asset composition and funding profiles.

Estimates of NSFR and impact of changes on net interest margins
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Table 3 provides a summary of the estimates of the NSFR and net interest margins by
country. The top half of the table shows the NSFR as of year-end 2009, and any gap
relative to the target ratio of 1.0. Based on the assumptions outlined below, the
representative bank in only 5 out of 17 countries meets the NSFR, with increases
required in the remaining 12 countries. The countries where the representative bank has
a ratio above 1.0 are Chile (1.07), Hong Kong (1.38), Japan (1.25), Korea (1.25) and the
United States (1.02). Banks in the remaining countries must increase their NSFR ratios
on average, with the biggest gaps estimated for the following European banks:
Switzerland (0.29), France (0.29), Germany (0.25), Sweden (0.24) and the UK (0.21).

[Enter Table 3 here]

The bottom half of Table 3 shows the net interest margins by country based on the
representative bank. The average net interest margin across the 17 countries is 3.0% at
year-end 2009. There is considerable variation across countries from a low of 1.0% in
the United Kingdom to a high of 7.4% in Mexico. Based on the estimates outlined below,
meeting the target NSFR of 1.0 will lead net interest margins to fall by 66 basis points in
these 12 countries, or an average of 28% of their year-end 2009 values. In terms of
absolute changes, the biggest declines are for banks in Switzerland (-1.7 percentage
points), France (-1.2pp) and Germany (-1.0pp). As a percentage of starting values, the
biggest declines are for banks in the UK (-81%), Sweden (-53%), France (-49%) and
Switzerland (-45%).

Starting assumptions for calculating the NSFR
As described earlier, the detailed information required to calculate the NSFR is not

disclosed in a bank’s financial statements. While the BCBS collected data through the
QIS, only 166 out of the 263 participating banks were able to provide sufficient data to
calculate the NSFR. Given the absence of detailed inputs, the estimates in this section

are illustrative with the true results likely to vary across banks and countries.

In the absence of detailed bank data, the only way to arrive at a starting value of the
NSFR is to make a number of assumptions. Supervisors in the US and several other
countries provided the following estimates of starting values for their banks. In the case
of the US, these estimates are mean values for the 19 bank holding companies that
participated in the US Treasury’s stress testing exercise in May 2009 (the Supervisory

Capital Assessment Program).
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¢ 50% of wholesale funding is less than 1 year in maturity

e 70% of deposits are stable

e 18% of investments are less than 1 year in maturity

e Government debt initially represents 20% of investments

e 20% of corporate and retail loans are less than 1 year in maturity

e Committed but undrawn credit lines and other contingent liabilities each represent
3% of total assets.

Given these starting assumptions and the structure of the representative banks’ balance
sheet, it is possible to estimate the starting level of the NSFR for each country as of
year-end 2009. Once we have a starting estimate, we can then estimate the changes
required to either increase ASF and/or to reduce RSF. To estimate the costs associated

with different strategies, we make the following assumptions:

e The investments on a bank’s balance sheet earn a premium of 1% over the
equivalent rate on high quality liquid bonds.

e The yield curve is upward sloping and the cost of wholesale funding greater than 1
year in maturity is 2pp higher than wholesale funding less than 1 year.

Table 4 provides details of the calculation for the representative bank in our sample and
for banks in the five countries where the estimated values are above the minimum
threshold. Column (1) shows the NSFR factors used to weight the different balance
sheet items. Column (2) shows the product of the factor and the specific item from a
country’s weighted average bank balance sheet. For example, at year-end 2009 the
average bank across the 17 countries had shareholder’s equity of 6.4% of total assets.
Given a factor weight of 100%, the contribution of shareholder’s equity to the ASF is
0.064. In terms of ASF, shareholder’s equity, wholesale funding greater than 1 year in
maturity, and deposits receive the highest weights. After deducting these stable funding
sources, all remaining capital sources receive a 0% weight. This category includes
trading liabilities, interbank funding, and other liabilities. In terms of RSF, assets viewed
as less liquid increase the need for stable funding, and have a higher factor. Cash, short-
term securities, and interbank loans maturing within one year do not require funding.
Only 5% of investments in government bonds with a maturity greater than one year need
to be funded. Loans to corporates and retail clients with a maturity less than one year
must be funded at 50% and 85%, respectively. Residential mortgages and loans with a

maturity greater than one year (except loans to banks) must be funded at 65%. There

17/35



are also provisions for undrawn credit facilities and other contingent obligations. All

remaining assets must be funded at 100%.
[Enter Table 4 here]

Based on the assumptions shown and the country-specific inputs, the average starting
NSFR in this sample is 0.93 as of year-end 2009. This is the same value reported in the
QIS for the Group 1 banks. Available stable funding is 0.58 (numerator) and required
stable funding is 0.63 (denominator). To meet the NSFR, either stable funding sources

must be increased or assets requiring stable funding must be decreased.

Table 4 shows the calculation of the NSFR for five other countries whose estimated
ratios at year-end 2009 are above the minimum ratio of 1.0. In the United States, the
average bank had an NSFR of 1.02. As seen in Table 2, the high levels of shareholder’s
equity (9.6% of total assets) are above the average for the sample countries and
contribute to higher ASF. The smaller loan portfolio (39.2% of total assets) relative to the
overall sample (52.2%) contributed to a lower RSF than the sample average. In Japan’s
case, the very high level of deposits (72.5% of total assets) and the low level of assets
that require funding at 100% generated a high NSFR of 1.25. Consistent with feedback
provided to the BCBS, many emerging market economies have already met the

minimum requirement as seen for Chile (1.07), Hong Kong (1.38) and Korea (1.08).

Changes required to meet NSFR in different countries
Table 5 provides examples of the changes required to meet the meet the NSFR. We

show results for banks in Australia, Germany and the United Kingdom that feature
different balance sheet structures. As seen in Table 2, the representative Australian
bank had net loans representing 72.7% of total assets and investments of only 3.5% at
year-end 2009. The representative German bank had net loans of 38.2% of total assets
and investments of 16.7%. The representative UK bank had net loans of 48.0% and
investments of 9.1%. In terms of funding, Australian banks had deposits of 43.4% of total
assets, wholesale funding of 20.1% and shareholders’ equity of 6.2% at year-end 2009.
The comparable ratios for German banks were 25.3%, 25.3% and 3.1%, respectively,
and for UK banks 40.1%, 16.9%, and 4.3%, respectively. Despite having different asset

profiles and capital structures, the average NSFR ratios in all three cases are below 1.0.

[Enter Table 5 here]
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Table 5 outlines different scenarios to meet the minimum ratio. These strategies,
outlined in section 3, involve changes to the bank’s capital structure and the composition
of its assets. In the case of the representative Australian bank, one possible scenario is
to extend the maturity of wholesale funding such that only 10% is maturing within one
year. Then banks need to increase their holding of high-quality liquid bonds from 20% of
investments to 100% of the portfolio. Finally, the relative size of investments needs to
increase to 6% of total assets, with other assets declining by an off-setting amount to
4.7%. These changes increase the ASF and reduce the RSF by the required amounts to
reach the target ratio of 1.0. The average German bank could meet the NSFR by
extending the maturity of wholesale funding and increasing the allocation to high quality
bonds. No other actions are required as the quantity of investments was already high at
17% of total assets (the fifth highest in the sample). Finally, the average UK bank would
need to make the biggest changes: extending all wholesale funding beyond one year,
raising the holdings of high-quality bonds to 100% of investments, and increasing the

size of investments to total assets by more than 50% (or five percentage points).

These changes are indicative of the magnitude of changes required by banks to meet
the NSFR. Banks in these countries will need to decide what is feasible and identify the
most cost-effective strategies based on their circumstances. These strategies, however,
may go beyond changes to the composition of their existing balance sheets; banks may

also need to exit some businesses or adopt new business models.

Impact on net interest margins across countries
Table 6 summarises the impact of changes required to meet the NSFR on net interest

margins for the 12 countries in the sample where the representative bank is below the
required threshold. The first row presents the simple average of the results for the 12
countries. The average country’s bank needs to increase its ratio by 0.16, with
considerable variation. Some banks need to raise their ratios by significant amounts,
notably France (0.29), Switzerland (0.28), and Germany (0.24).

[Enter Table 6 here]

Column (2) shows the magnitudes of changes required to the size of investments as a
share of total assets to meet the NSFR. The average country’s banks need to increase
their investment portfolio by 2.5pp. This increased share of investments is offset by the

fall in other assets, holding the size of the balance sheet unchanged (equation 6). The
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rise in investments thus equates to an equivalent increase in interest earning assets
(column3) that — all else equal — will lead to a decline in the net interest margin. Column
(4) shows the estimated fall in interest income from holding more high quality, liquid
bonds relative to lower-rated, less-liquid investments. On average, interest income
declines by 0.1pp. The increase in high quality liquid bonds increases liquid assets as a

share of total assets by an equal amount, and contributes to meeting the LCR.

Column (5) shows that RWA decline by 7.2pp on average, driven by two changes. First,
a change in the composition of existing investments with no change in the size of the
investment portfolio will be associated with a decline in RWA as higher-quality bonds
with a low risk weight are substituted for riskier investments with a higher risk weight.
This change is most obvious in the cases of Canada and Mexico, where the relative size
of investments is unchanged but RWAs decline. Second, increases in the share of
investments relative to other assets reduce RWAs if the average risk-weight on the
assets bought is assumed to be lower than the assets sold. In this study, the high-quality
bonds are assumed to have a risk-weight of 0% while the investments sold are assumed

to have a 100% risk-weight.

Column (6) shows the impact of the fall in RWA on shareholder’s equity. A lower level of
RWA for a given quantity of equity leads to a higher capital ratio, all else equal. Given
that equity is the most expensive form of capital, banks are assumed to reduce their
equity such that their capital ratio returns to its starting level. On average, the quantity of
shareholders equity is reduced by 0.7% for this sample. The decline in equity is offset by
an increase in wholesale funding, shown in column (7). Column (8) shows the increase
in interest expense associated with the rise in wholesale funding, both the maturity
extension and the increased quantity. Based on estimates of the cost of equity and
wholesale funding in this study, the average increase is 0.3pp. Note that interest
expense may rise with no change in the relative share of wholesale funding in cases
where banks extend the maturity of wholesale funding beyond one year with an upward
sloping yield curve. This maturity extension explains the rise in interest expense for
banks in Italy, the Netherlands, and Spain where the quantity of wholesale funding is

unchanged.

Finally, column (9) shows the impact of these changes on net interest income. The
average decline in net interest income of 0.4% is the sum of the fall in interest income of

0.1% and the rise in interest expense of 0.3%. Column (10) shows the equivalent
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change in net interest margin, where net interest income is divided by interest earning
assets. On average, net interest margins decline by 66 basis points. The change in net
interest margins range from only 7 bps in Italy to as much as 166 basis points in France.
Column (11) expresses these declines as a percentage of their year-end 2009 starting
values. The average change in net interest margins across the 12 countries is a decline
of 28%, with the biggest relative decline for UK banks (-81%), Swedish banks (-53%)
and French banks (-71%).

Sensitivity of estimates to assumptions
The estimates in this study are based on a series of assumptions, as discussed at the

outset of this section. Table 7 shows how changing some of these assumptions affects

the cost to meet the NSFR in 12 countries.
[Enter Table 7 here]

First, the estimates rely critically on the assumption of how much interest income is lost
by switching into government bonds relative to other lower quality, less liquid
investments. Presumably these investments generate a higher return than government
bonds. In this analysis, the opportunity cost of holding government bonds relative to
other investments is assumed to be 1.0% (100 basis points). An increase (decrease) in
this opportunity cost raises (lowers) the cost to meet NSFR. Table 7 shows the
estimates for the 12 countries under three scenarios. The base case is a fall in net
interest margins of 66 basis points. If the opportunity cost of holding government bonds

is 2.0% (0%), the average fall in net interest margins is 80 (53) basis points.

Second, the exercise is based on market estimates of the cost to extend the maturity of
wholesale funding, holding the quantity of deposits unchanged. Extending the maturity of
wholesale funding beyond one-year increases interest expense if the yield curve is
upward sloping. If the yield curve is flat or downward sloping yield curve would reduce
the cost to meet the NSFR as there would be no penalty to extend the maturity of
wholesale funding. In this study, the base case assumption is that longer-maturity debt
costs 2% (or 200 basis points) more than short-term debt. This premium represents the
slope of the yield curve and the credit premium. Table 7 shows that the average change
in net interest margins declines to 57 basis points if the premium is only 1%, and 48
basis points if the yield curve is flat. There is still a reduction in net interest margins

because changing the maturity of wholesale funding is only one part of the calculation.
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Third, the calculations take into account the fall in RWAs from holding high quality liquid
assets. The assumption that banks will seek to rebalance their equity following a fall in
RWAs is based on the belief that a bank’s return on equity (ROE) is a more important
measure of profitability to shareholders than net interest margins. While holding more
debt increases interest expense and reduces net interest margins, it also reduces the
cost of capital and increases ROE. Table 7 shows that if RWAs are not assumed to fall,
the average decline in net interest margins is marginally smaller at 60 basis points. This
estimate is equivalent to assuming that the risk-weight on investments is 0%, leading to

no change in RWAs from changing the composition of a bank’s assets.

Possible bank reactions to maintain profitability
This analysis provides an estimate the impact of meeting the NSFR on bank net interest

margins. Given the higher costs associated with this liquidity requirement, banks may
pursue a number of strategies to recover some or all of these costs. The most cost-
effective strategies and the ability to pass through higher costs will depend on country

and bank characteristics.

First, banks may increase the NSFR by reducing the maturity of their corporate loans to
take advantage of the difference in factor weights used in calculating the NSFR.
Corporate loans greater than 1 year in maturity must be funded 65%, while similar loans
with a maturity of less than 1 year must be funded 50%. Reducing the maturity of
corporate loans to below one year reduces the RSF and increases the NSFR, all else
equal. Given the relative factor weights, such a change would have limited impact on the
NSFR. While this change would have some benefit for banks, it would impose a cost on
a bank’s customers, as they will bear greater roll-over risk on their borrowing. To make
such a strategy more palatable, banks might try to offer contingent credit lines to their
customers that effectively extend the maturity of the loan. The undrawn amount of
committed credit and liquidity facilities must only be funded at 5%, bringing the factor
weight of the combined short-maturity loan plus credit line to 55%. The weighting of
other contingent funding obligations, however, is left to the discretion of national
supervisors. By charging a higher haircut, supervisors could make this strategy

unattractive.

A second alternative is for banks to issue debt with a maturity greater than 1 year and to

use the proceeds to purchase government debt. This strategy would increase the size of
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total assets, but would not increase RWAs as government bonds have a risk-weight of
0%. The cost to the bank would be the difference between the bank’s cost of wholesale
funding and the risk-free rate. Assuming the assets and liabilities have the same
maturity, the cost to the bank is its credit spread above the risk-free rate. In other words,
banks will pay a negative cost of carry for this strategy equivalent to their credit spread
over government bonds with a similar maturity. If the bank has an AAA rating, for
example, the cost of carry would be around 25-50 basis points per annum, given bank
borrowing conditions in 2009. The ability to engage in this strategy will depend on the
calibration of the leverage ratio, which will limit the ability to grow liabilities relative to
total assets. The leverage ratio under Basel Il acts as a back-stop to risk-weighted

capital measures, as it is based on the ratio of Tier 1 capital to total assets.

A third alternative is for banks to increase the cost of credit by raising lending spreads.
Such a strategy, if successful, would have costs for the broader economy as a higher
cost of credit, all else equal, should be associated with lower investment and GDP
growth. Of course, if lending spreads cannot be increased, banks can offset the costs of
meeting the NSFR by reducing operating expenses or increasing non-interest income.
The ability to engage in these strategies will depend on a bank’s efficiency ratio and their
competitive environment. Future research may consider whether these strategies are

feasible.

V. Conclusion and future research
The Net Stable Funding Ratio (NSFR) is a new structural liquidity requirement

introduced under Basel Ill designed to limit liquidity mismatches between bank assets
and liabilities. Banks that do not meet the minimum requirement need to modify the
composition of their balance sheets to increase stable sources of funding and to reduce
assets requiring stable funding. This study explains the NSFR and estimates this ratio
for banks in 17 countries. Using a reasonable set of assumptions, we find that the
representative bank in 5 out of the 12 countries appears to meet the ratio. Banks in the
United States, Japan and a number of other Asian economies are estimated to have
ratios above the minimum threshold at year-end 2009. For the remaining 12 countries,
the most cost-effective strategies are to increase holdings of higher quality liquid bonds
and to extend the maturity of wholesale funding. These changes are estimated to

reduce bank net interest margins by 66 basis points on average, or 28% of their year-
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end 2009 values. The biggest absolute declines are estimated for Swiss, French and

German banks.

This paper provides a starting point for understanding the NSFR, which will undergo an
extended observation period before implementation by year-end 2018. Given the lack of
detailed data required to calculate this ratio, this study can suggest the potential
magnitude of the change in bank net interest margins and outline the costs of these
strategies. Banks will need to calculate the true costs based on data that only they
currently possess. The analysis points to different possible behavioural responses to the
regulation, including possible unintended consequences. Future research may
determine what is reasonable given a country’s institutional setting and the structure of
its banking sector. Future research should also consider how the extent of liquidity
mismatches revealed by the low NSFRs at year-end 2009 for a number of European

banks may be related to the problems experienced over the recent financial crisis.
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Table 1: Composition of sample by country and bank type

Cooperative
Number of Commercial Investment & saving;s Mortgage

Country banks & BHC banks banks banks
Number of banks 603 384 23 163 33
Per cent of sample 100% 64% 4% 27% 5%
Of which: % of banks by category:

Australia (AU) 9 89% 11% 0% 0%
Canada (CA) 15 87% 7% 7% 0%
Chile (CL) 8 88% 0% 0% 13%
France (FR) 18 61% 0% 28% 11%
Germany (DE) 47 40% 2% 34% 23%
Hong Kong (HK) 16 100% 0% 0% 0%
Italy (IT) 43 51% 12% 37% 0%
Japan (JP) 122 80% 1% 20% 0%
Korea (KR) 14 93% 7% 0% 0%
Mexico (MX) 35 94% 0% 0% 6%
Netherlands (NL) 12 83% 0% 8% 8%
South Africa (ZA) 6 100% 0% 0% 0%
Spain (ES) 49 27% 0% 73% 0%
Sweden (SE) 48 23% 2% 67% 8%
Switzerland (CH) 26 31% 4% 62% 4%
UK (GB) 29 52% 14% 0% 34%
USA (US) 106 77% 7% 15% 1%

1. Includes German Landesbanks and Swiss cantonal banks.
Source: Bankscope, author’s calculations.
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Table 2: Representative income statement and balance sheet for 17 countries, year-end 2009

(As percentage of total assets)

Country’ Avg AU CA CH CL DE ES FR GB HK IT JP KR MX NL SE us ZA
INCOME STMT

Interest income 3.9 5.2 3.2 23 47 3.5 4.2 2.9 24 2.0 3.5 1.6 5.2 8.3 3.3 2.6 3.5 7.5
- Interest expense 21 34 15 15 16 27 21 19 13 05 16 06 3.0 37 23 16 12 49

Net interest income 1.8 1.8 1.8 0.8 3.1 0.8 2.0 1.0 1.1 1.5 1.9 1.0 2.2 4.5 1.0 1.0 2.3 2.6
+ Non-int. income i3 09 15 28 18 04 09 07 14 10 09 02 12 24 06 06 27 26
= Revenue 3.1 2.7 3.2 3.7 4.9 1.2 3.0 1.7 2.2 25 2.9 1.2 3.4 7.0 1.6 1.6 5.0 5.1
- Operating expenses 2.5 1.9 25 2.7 3.5 1.2 2.3 1.5 2.3 1.4 2.6 1.3 2.8 5.5 1.6 1.2 4.9 4.0
- Taxes o1 03 02 01 03 00 01 00 01 02 01 01 01 04 00 01 00 03
= Net income 0.5 0.6 0.6 0.9 1.2 -0.1 0.6 0.2 0.0 1.1 03 -0.2 0.4 14  -0.1 0.3 0.2 1.0
ASSETS
Cash 3.0 2.6 0.9 4.2 5.9 0.7 2.4 1.9 3.0 3.6 1.0 1.5 3.8 5.9 2.9 1.8 52 3.4
Interbank claims 7.6 2.7 3.0 4.7 58 16.0 6.4 117 105 146 11.0 3.6 25 9.1 7.4 7.2 7.2 6.2
Trading assets 16.7 112 233 39.2 75 243 88 296 242 9.3 139 4.1 46 220 109 192 128 183
Net loans 522 727 482 352 666 382 643 365 480 402 617 459 694 414 571 650 392 573
Investments 13.7 35 122 74 119 167 123 134 9.1 26.2 57 388 146 186 137 23 210 4.9
Other assets 69 72 123 94 24 40 59 68 53 61 68 64 52 30 80 45 146 100
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
LIABS+EQUITY
Deposits 458 434 625 390 571 253 428 274 401 723 369 725 520 484 392 254 444 490
Interbank loans 8.6 3.2 35 172 133 176 54 135 135 44 13.1 1.3 6.7 23 79 142 1.0 9.1
Trading liabilities 15,8 213 131 114 84 233 164 230 20.1 4.8 9.6 120 83 277 177 165 176 17.6
Wholesale funding 15.2 201 16 151 102 253 237 199 16.9 27 281 52 195 46 171 298 15.8 3.0
Other liabilities 82 59 135 M7 26 55 54 125 50 72 49 46 63 53 139 97 115 140
Total liabilities 936 93.8 942 944 916 969 936 962 957 914 926 956 928 883 958 956 904 926
Equity 64 62 58 56 84 31 64 38 43 86 74 44 72 117 42 44 96 14
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
CAPITAL RATIOS
RWA / total assets 541 465 422 441 898 388 639 396 444 576 63.0 527 645 593 399 495 704 338
Tier 1 capital ratio 11.1 92 131 158 7.3 9.7 9.6 92 114 124 9.8 88 103 138 144 116 117 110
Total capital ratio 14.0 119 159 169 143 132 127 107 152 167 125 110 140 161 164 122 139 142

1. AU=Australia, CA=Canada, CH=Switzerland, CL=Chile, DE=Germany, ES=Spain, FR=France, GB=United Kingdom, HK = Hong Kong, IT=ltaly, JP=Japan,
KR=Korea, MX=Mexico, NL= Netherlands, SE=Sweden, US=United States and ZA=South Africa.

Source: Bankscope, author’s calculations. Totals may not add up due to rounding.
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Table 3: Estimates of Net Stable Funding Ratio and change in net interest margins for 17 countries, year-end 2009

Country Mean AU CA CH CL DE ES FR GB HK IT JP KR MX NL SE us ZA

Net Stable Funding Ratio (NSFR):

Before 0.93 0.85 0.87 0.71 107 075 098 071 079 138 094 125 108 094 089 076 1.02 0.81
Target 1.00 1.00 100 100 100 100 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Gap if below  0.17 0.15 0.13 0.29 025 002 029 o021 0.06 0.06 0.11 0.24 0.19

Net Interest Margins (%):
Before 3.0 3.4 4.6 3.7 34 2.8 2.9 2.4 1.0 1.9 2.0 1.4 2.6 7.4 24 1.7 4.2 3.4
After 2.5 2.8 4.3 2.0 34 1.8 2.8 1.2 0.2 1.9 1.6 1.4 2.6 7.2 2.1 0.8 4.2 2.8

Change for 12 countries with NSFR below 1.0:
NIM -0.7 -0.6 -0.3 -1.7 -1.0 -0.1 -1.2 -0.8 -0.4 -0.2 -0.3 -0.9 -0.6
% 2009 NIM -28% -18% -6% -45% -35% 2%  -49% -81% -19% 3%  -12% -53% -16%

Source: Bankscope, author’s calculations
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Table 4: Calculation of net stable funding ratio as of year-end 2009

(1)

()

©)

(4)

(6)

Average
of 17 Hong
countries  USA  Japan Chile Kong Korea
Available stable funding (ASF) Factor
Shareholder’s equity 100% 0.064 0.096 0.044 0.084 0.086 0.072
Wholesale funding >1 yr. 100% 0.117 0.136 0.049 0.064 0.049 0.129
Wholesale funding <1 yr. 50% 0.038 0.039 0.013 0.026 0.007 0.049
Stable deposits 90% 0.288 0.280 0.457 0.359 0456 0.328
Less stable deposits 80% 0.069 0.067 0.109 0.086 0.108 0.078
A. Total ASF (numerator) 0.576 0.619 0.671 0.619 0.706 0.655
Required stable funding (RSF)
Qualifying government debt >1yr 5% 0.001 0.002 0.003 0.001 0.002 0.001
All other investments 50% 0.045 0.069 0.127 0.039 0.086 0.048
Loans to corporate clients < 1yr 50% 0.052 0.039 0.046 0.067 0.040 0.069
Residential mortgages + loans >1yr  65% 0.203 0.153 0.179 0.260 0.157 0.271
Loans to retail clients <1 year 85% 0.089 0.067 0.078 0.113 0.068 0.118
All other assets 100% 0.236 0.273 0.102 0.099 0.154 0.098
Undrawn credit facilities 5% 0.002 0.002 0.002 0.002 0.002 0.002
Other contingent obligations 5% 0.002 0.002 0.002 0.002 0.002 0.002
B. Total RSF (denominator) 0.629 0.606 0.538 0.581 0.510 0.608
NSFR ratio (A/B) 0.929 1.022 1248 1.066 1.384 1.078
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Table 5: Changes to meet NSFR in Australia, Germany and United Kingdom as of year-end 2009

Australia Germany United Kingdom
BEFORE AFTER CHG BEFORE AFTER CHG BEFORE AFTER CHG
Assumptions:
% of wholesale funding <1 yr. 50% 10% -40% 50% 0% -50% 50% 0% -50%
Eligible debt issued by sovereign >1yr 20% 100% 80% 20% 100% 80% 20% 100% 80%
% of deposits that are stable 70% 70% 0% 70% 70% 0% 70% 70% 0%
Available stable funding (ASF) Change in NSFR: Change in NSFR: Change in NSFR:
Tier 1 and Tier 2 capital 0.062 0.056 -0.005 0.031 0.021 -0.010 0.043 0.034 -0.010
Wholesale funding >1 year 0.130 0.238 0.109 0.154 0.317 0.164 0.110 0.229 0.119
Stable deposits < 1 year 0.274 0.274 0.000 0.160 0.160 0.000 0.252 0.252 0.000
Less stable deposits 0.065 0.065 0.000 0.038 0.038 0.000 0.060 0.060 0.000
Wholesale funding <1 yr. 0.050 0.010 -0.040 0.063 0.000 -0.063 0.042 0.000 -0.042
A. Total ASF (numerator) 0.581 0.644 0.063 0.445 0.536 0.090 0.508 0.575 0.067
Required stable funding (RSF)
Debt issued by sovereign >1yr 0.000 0.002 0.002 0.001 0.007 0.006 0.001 0.006 0.005
Other investments 0.011 0.000 -0.011 0.055 0.000 -0.055 0.030 0.000 -0.030
Loans to financials <1 year (e.g. interbank) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Loans to corporate clients < 1year 0.073 0.073 0.000 0.038 0.038 0.000 0.048 0.048 0.000
Loans to retail clients <1 year 0.124 0.124 0.000 0.065 0.065 0.000 0.082 0.082 0.000
Residential mortgages + other loans >1year 0.284 0.284 0.000 0.149 0.149 0.000 0.187 0.187 0.000
All other assets 0.184 0.159 -0.025 0.284 0.281 -0.003 0.295 0.251 -0.044
Undrawn credit and liquidity facilities 0.002 0.002 0.000 0.002 0.002 0.000 0.002 0.002 0.000
Other contingent obligations 0.002 0.002 0.000 0.002 0.002 0.000 0.002 0.002 0.000
B. Total RSF (denominator) 0.679 0.645 -0.034 0.595 0.543 -0.052 0.645 0.576 -0.069
NSFR ratio (A/B) 0.855 1.000 0.144 0.748 1.000 0.238 0.787 1.000 0.212
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Table 6: Details of changes to meet NSFR in 12 countries and impact on net interest margins, year-end 2009

(As a percentage of total assets except net interest margin)

(1) (2) ®3) (4) (5) (6) ) 8) 9) (10) (11)
Risk
weighted Net

Change Interest assets Share- Whole- Net interest As % of

to Invest- earning Interest / total holder's sale Interest interest margin 2009

Change in: NSFR ments assets Income assets equity funding expense income (bps) NIM
Mean 0.16 2.5% 2.5% -0.1% -7.3% -0.7% 0.7% 0.3% -0.4% 66 -28%
Australia 0.14 2.5% 2.5% -0.1% -5.3% -0.5% 0.5% 0.3% -0.4% -59 -18%
Canada 0.13 0.0% 0.0% -0.1% -9.7% -1.0% 1.0% 0.1% -0.2% -28 -6%
France 0.29 4.1% 4.1% -0.2% -14.8% -1.1% 1.1% 0.5% -0.7% -166 -49%
Germany 0.24 0.3% 0.3% -0.1% -13.7% -1.0% 1.0% 0.6% -0.7% -99 -35%
Italy 0.06 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% -0.3% -7 -19%
Mexico 0.06 0.0% 0.0% 0.0% -2.8% -0.5% 0.5% 0.1% -0.1% -119 -3%
Netherlands 0.11 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% -0.2% -84 -12%
South Africa 0.19 4.1% 4.1% -0.1% -8.0% -1.0% 1.0% 0.2% -0.3% -37 -16%
Spain 0.01 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% -0.1% -21 -2%
Sweden 0.22 4.7% 4.7% -0.1% -6.5% -0.5% 0.5% 0.5% -0.6% -29 -53%
Switzerland 0.28 9.6% 9.6% -0.2% -15.5% -1.7% 1.7% 0.4% -0.6% -92 -45%
UK 0.21 4.4% 4.4% -0.2% -11.7% -1.0% 1.0% 0.4% -0.6% -55 -81%
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Table 7: Sensitivity of decline in net interest margins to different assumptions
(In basis points)

1. Premium on investments vs. 2. Premium on wholesale 3. Allow fall in
high quality liquid bonds: funding >1yr : RWAs:
2% 1% 0% 2% 1% 0% Yes No'
Mean -80 -66 -53 -66 -57 -48 -66 -60
Australia -68 -59 -50 -59 -49 -39 -59 -55
Canada -43 -28 -13 -28 -26 -23 -28 -20
France -147 -119 -92 -119 -103 -88 -119 -110
Germany -119 -99 -80 -99 -80 -61 -99 -92
Italy -37 -37 -37 -37 -29 -22 -37 -37
Mexico -26 -21 -17 -21 -19 -16 -21 -14
Netherlands -29 -29 -29 -29 -23 -16 -29 -29
S. Africa -71 -55 -40 -65 -52 -49 -65 -41
Spain -7 -7 -7 -7 -5 -4 -7 -7
Sweden -104 -92 -79 -92 =77 -63 -92 -88
Switzerland -207 -166 -125 -166 -153 -139 -166 -153
UK -105 -84 -63 -84 -72 -59 -84 -77

1. Because the fall in RWAs is due to the substitution between investments and high quality, liquid bonds,
this option is equivalent to setting the risk-weight on investments to 0%.
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Appendix A: Summary of Net Stable Funding Ratio

Available stable funding

Required stable funding

Item

Factor

Item

Factor

e Tier 1 & 2 capital instruments

e  Other preferred shares and capital
instruments having an effective
maturity of one year or greater

e  Other liabilities with an effective
maturity of one year or greater

100%

e Cash

e  Short-term unsecured actively-
traded instruments (< 1 yr.)

e Securities with exactly offsetting
reverse repo

e  Securities with remaining maturity <
1yr.

e Interbank claims with remaining
maturity < 1 yr.

0%

e Stable deposits of retail and small
business customers (non-maturity
or residual maturity < 1yr)

90%

e  Government debt with a 0% risk
weight under Basel Il

o Debtissued or guaranteed by
sovereigns, central banks, BIS,
IMF, EC, non-central government,
multilateral development banks with
a 0% risk weight under Basel Il
standardised approach

5%

e Less stable deposits of retail and
small business customers (non-
maturity or residual maturity < 1yr)

80%

e Unencumbered non-financial senior
unsecured corporate bonds and
covered bonds rated at least AA-,
and debt that is issued by
sovereigns, central banks, and
public sector entities with a risk-
weighting of 20%; maturity = 1 yr.

20%

e  Wholesale funding provided by non-
financial corporate customers,
sovereign central banks, multilateral
development banks and public
sector entities (non-maturity or
residual maturity < 1yr)

50%

e Unencumbered listed equity
securities or non-financial senior
unsecured corporate bonds (or
covered bonds) rated from A+ to A-,
maturity = 1 yr.

e Gold

e Loans to non-financial corporate
clients, sovereigns, central banks,
and public sector entities with a
maturity < 1 yr.

50%

e All other liabilities and equity not
included above (including interbank
lending)

0%

e Unencumbered residential
mortgages of any maturity and
other unencumbered loans,
excluding loans to financial
institutions with a remaining
maturity of one year or greater that
would qualify for the 35% or lower
risk weight under Basel Il
standardised approach.

65%

e  Other loans to retail clients and
small businesses having a maturity
<1yr.

85%

o All other assets

100%

e  Undrawn amount of committed
credit and liquidity facilities

5%

discretion of national supervisors

e  Other contingent funding obligations — factor at

Source: BCBC (2010b).

35/35




