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Capital Regulation Z/OJ 

THE 2008 BASEL II PLAN 

The Basel Committee on Banking Supervision of the Bank for International 
Settlements (BIS) seeks to establish best practices in risk-based capital regu
lation by consulting with supervisors, practitioners and academics so as to Capital Regulation 
propose plans for potential adoption by national bank regulators through
out the world. The final version of Basel II was proposed in June 2006 in 
order to address shortcomings in the original Basel I plan (adopted in 1992) 
and to enhance the risk sensitivity of capital requirements. 8 The Basel II 
framework consists of three pillars: (1) minimum capital requirements, 
(2) the super~isory review process, and (3) market discipline, as shown in 
Figure 13.1 Most of the details in the June 2006 proposals relate to pillar 1, INTRODUCTION 
whereas pillars 2 and 3 are generally left to the discretion of national bank 
regulators.

The 1988 Basel Capital Accord (Basel I) was revolutionary in that it sought 
Pillar 1 of Basel II follows a three-step (potentially evolutionary) para

to develop a single capital requirement for credit risk across the major bank
digm. Banks can choose among--or, for less sophisticated banks, are expected 

ing countries of the world. 1
,2 A major focus of Basel I was to distinguish the 

to evolve from-(l) the basic standardized approach, (2) the internal ratings
credit risk of sovereign, bank and mortgage obligations (accorded lower 

based model foundation approach, and (3) the internal ratings-based
risk weights) from nonbank private sector or commercial loan obligations 
(accorded the highest risk weight). There was little or no attempt to differ
entiate the credit risk exposure within the commercial loan classification. 

Basel " Capital Accord
All commercial loans implicitly required an 8 percent total capital require ~ I 
ment (Tier 1 plus Tier 2), regardless of the inherent creditworthiness of the r I l
borrower, its external credit rating, the collateral offered, or the covenants 
extended.3

,4 Since the capital requirement was set too low for high-riskllow The First Pillar: The Second The Third Pillar: I 

Minimum Capital ReqUirements Pillar: Marketquality business loans and too high for low-risklhigh-quality loans, the mis
Supervisory Discipline 

I. Calculation of minimum lpricing of commercial lending risk created an incentive for banks to shift Review Process 
Icapital requirements r Iportfolios toward those loans that were more underpriced from a regulatory I

risk capital perspective; for example, banks tended to retain the most risky 
tranches of securitized loan portfolios (see Jones [2000] for a discussion of II. Credit Risk- V. VI. I 

The Operational Trading Book Ithese regulatory capital arbitrage activities). Thus, the 1988 Basel Capital 
RiskStandardized Issues

Accord had the unintended consequence of encouraging a long-term deteri (Including 
Market Risk) 

Approach 

oration in the overall credit quality of bank portfolios.5 
I 

III. Credit Risk- IThe proposed goal of the new Basel Capital Accord (known as Basel II The Internal 

Ratings-Based 


Approach 

or BIS II) is to correctthe mispricing inherent in Basel I (or BIS I) and incor

I 
I

porate more risk-sensitive credit exposure measures into bank capital re
quirements, without changing aggregate capitaf requirements. 6 However, IV. Credit Risk~ 

Securitizationthe global financial crisis of 2007-2009 has prompted some rethinking of 
Framework Ithe Basel II proposals? I 

FIGURE 13.1 The Structure of the Basel II Capital Accords 
Source: Bank for International Settlements, www.bis.org. 
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advanced approach. The standardized approach is based on external credit 
ratings assigned by independent ratings agencies (such as Moody's, Standard 
& Poor's and Fitch). Both internal ratings approaches require the bank to for
mulate and use its own internal ratings system based on the bank's own imple
mentation of a credit risk measurement model. The risk weight assigned to 
each commercial obligation is based on the ratings assignment (either external 
or internal), so that higher (lower) rated, high (low) credit quality obligations 
have lower (higher) risk weights and therefore lower (higher) capital require
ments, thereby mitigating the incentives to engage in risk shifting and regula
tory arbitrage. 

Whichever of the three models is chosen, the Basel II proposal requires 
that overall capital adequacy be measured as follows: 9 

Regulatory total capital = Credit risk capital requirement 
+ Market risk capital requirement 
+ Operational risk capital requirement 

where 

1. The credit risk capital requirement depends on the bank's choice of 
either the standardized or the internal ratings-based (foundation or 
advanced) approaches. 

2. The market risk capital requirement depends on the bank's choice of 
either the standardized or the internal model approach (e.g., RiskMet
rics, historical simulation or Monte Carlo simulation). This capital 
requirement was introduced in 1996 in the European Union and in 
1998 in the United States. 

3. An operational risk capital requirement depends on the bank's choice 
between a basic indicator approach, a standardized approach, and an 
advanced measurement approach (AMA).10 While part of the 8 percent 
ratio under Basel I was viewed as capital allocated to absorb opera
tional risk, the proposed new operational risk requirement aims to 
separate out operational risk from credit risk in order to better measure 
this risk. (See Chapter 6 of Allen et al. [2004] for a discussion of the 
operational risk component of Basel II.) 

The Thrae TIers d. Capital Daslgnations 

Bank capital is divided into three classes: Tier 1, Tier 2, and Tier 3 (see 
Table 13.1)Y Tier 1 capital is considered to be a higher form of capital 
than Tier 2, because it is composed of more patient, long-term funds that 
can serve as a cushion against losses. Residual claims are capital securities 

Capital Regulation £11 

TABLE 13.1 Definition of Qualifying Capital for Bank Holding Companies 

Components Minimum Requirements 

Core capital (Tier 1) 

Common stockholders' equity 

Qualifying cumulative and noncumulative 
perpetual preferred stock 

Minority interest in equity accounts of 
consolidated subsidiaries 

Less: Goodwill' 

Supplementary capital (Tier 2) 

Allowance for loan and lease losses 

Nonqualifying perpetual preferred srock 

Hybrid capiral instruments, perpetual debt, 
and mandarory convenible securities 

Subordinated debt and intermediate-term 
preferred stock (original weighted-average 
maturity of five years or more) 

Revaluation reserves (equity and buildings) 

Deductions (from sum of Tier 1 and Tier 2) 

Investments in unconsolidated subsidiaries 

Reciprocal holdings of banking 
organizations' capiral securities 

Other deductions (such as other subsidiaries 
or joint ventures) as determined by 
supervisory authority 

Toral capiral (Tier 1 + Tier 2 - Deductions) 

Must equal or exceed 4 percent of weighted 
risk assets 

No limit 

Limited to 25 percent of the sum of common 
stock, minority interest, and qualifying 
perpetual preferred srock 

Organizations should avoid using minority 
interests to introduce elements not otherwise 
qualifying for Tier 1 capital 

T oral of Tier 2 is limited to 100 percent of 
Tier 1 t 

Limited to 1.25 percent of weighted-risk 
assets 

No limit within Tier 2 

No limit within Tier 2 

Subordinated debt and intermediate-term 
preferred stock are limited ro 50 percent of 
Tier I; amonized for capital purposes as they 
approach maturityt 

Not included; organizations encouraged ro 
disclose; may be evaluated on a case-by-case 
basis for international comparisons and taken 
into account in making an overall assessment 
of capital 

As a general rule, one-half of the aggregate 
investments would be deducted from Tier 1 
capital and one-half from Tier 2 capital l 

On a case-by-case basis or as a matter of 
policy after formal rule making 

Must equal or exceed 8 percent of weighted 
risk assets 

'Goodwill on the books of bank holding companies before March 12, 1988, would be 

grandfathered. 

tAmounts in excess of limitations are permitted but do not qualify as capital. 

+A proportionately greater amount may be deducted from Tier 1 capital if the risks associated 

with the subsidiary so warrant. 

Source: A. Saunders and M. Cornett, Financial Institutions Management: A Risk Management 

Approach, 6th ed. (Boston: McGraw-Hill Irwin, 2008), Table 20-6, page 600 . 
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that receive cash flows only after all other claimants (creditors) are fully obtain the minimum capital requirement for credit risk purposes, all 
paid. The subordinated place in the priority structure of residual claimants credit exposures (known as the exposure at default, EAD) in each risk 
gives them the capital-like feature. Thus, common stock is the purest form weight bucket are summed up, weighted by the appropriate risk weight 
of capital (considered Tier 1) since equity holders are the very last in line to from Table 13.2, and then multiplied by the overall total capital require
receive payment. ment of 8 percent. 14 

The Federal Reserve stress tests of 2009 (see Chapter 10) focused on · The standardized approach takes into account credit risk mitigation by 
Tier 1 capital in general, and tangible common stockholders' equity in par adjusting the transaction's EAD to reflect collateral, credit derivatives or 
ticular. 12 That is, the Supervisory Capital Assessment Program's (SCAP) guarantees, and offsetting on-balance-sheet netting. However, any collat
capital buffer required for each of the 19 banks that were required to take eral value is reduced by a haircut to adjust for the volatility of the instru
part in the stress test was a Tier 1 risk-based ratio of at least 6 percent and a ment's market value. Moreover, a floor capital level assures that the credit 
Tier 1 common stock risk-based ratio of at least 4 percent. quality of the -borrower will always impact capital requirements. Such miti

gation estimates based on the supposed market value of collateral have 
proven totally inadequate in the current crisis. Basel If's Standardized Model 

The risk weights for claims on sovereign countries and their central 
The Standardized Model of credit risk measurement for pillar 1 of Basel II banks are shown in Table 13.3. The new weights allow for differentiation 
enhances the risk sensitivity of capital requirements by dividing .the com of credit risk within the classification of OECD nations. Under Basel I, all 
mercial obligor designation into gradations of risk classifications (risk buck OECD nations carried preferential risk weights of 0 percent on their gov
ets) dependent upon external credit ratings. Under the original Basel I ernment obligations. Basel II levies a risk weight that depends on the sover

system, all commercial loans were viewed as having the same credit risk eign country's external rating, not on its political affiliation. IS However, 

(and thus the same risk weight).13 Essentially, the book value of each loan 

was multiplied by a risk weight of 100 percent and then by 8 percent in 

order to generate the Tier 1 plus Tier 2 minimum capital requirement of 8 

percent of risk-adjusted assets, the so-called 8 percent rule. Table 13.2 com
 TABLE 13.3 Total Capital Requirements on Sovereigns under the Standardized 
pares the risk weights for corporate obligations under the proposed new Model of BIS II 
standardized model to the original Basel I risk weights. Under Basel II, the 
bank's assets are classified into each of the five risk buckets according to the AAAto A+to BBB+ to BB+ to B- Below 

External AA-or A- or BBB- or orECA B- orcredit rating assigned the obligor by independent rating agencies. In order to 
Credit ECA ECA ECA Rating ECA 
Rating Rating 1 Rating 2 Rating 3 4 to 6 Rating 7 

TABLE 13.2 Total Capital Requirements on Corporate Obligations under the Risk weight 0% 20% 50% 100% 150% 
Standardized Model of BIS II under BIS II 

Capital 0% 1.6% 4% 8% 12% 
AAAto A+to BBB+ to Below requirement

External Credit Rating AA- A- BB- BB- Unrated under BIS II 

Risk weight under 20% 50% 100% 150% 100% Notes: ECA denotes export credit agency. To qualify, the ECA must publish its risk 
BIS II scores and use the OECD methodology. If there are rwo different assessments by 
Capital requirement 1.6% 4% 8% 12%. 8% ECAs, then the higher risk weight is used. Sovereigns also have an unrated category 
under BIS II with a 100 percent risk weight (not shown). Under BIS I, the risk weight for OECD 

Risk weight under BIS I 100% 100% 100% 100% 100% government obligations is 0 percent. OECD interbank deposits and guaranteed 
claims, as well as some non-OECD bank and government deposits and securities, 

Capital requirement 8% 8% 8% 8% 8% 
carry a 20 percent risk weight under BIS I. All other claims on non-OECD govern

under BIS I 
ments and banks carry a 100 percent risk weight under BIS I. 

http:weight).13
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claims on the BIS, the IMF, the European Central Bank and the European Finance (2000) find insufficient risk sensitivity in the proposed risk buckets 
Community all carry a 0 percent risk weight. of the standardized model, especially in the lowest-rated bucket for corpo

There are two options for standardized risk weighting of claims on rates (rated below BB-) which will require a risk weight three times greater 
banks and securities firms. Under option 1, all banks incorporated in a given than proposed under Basel II to cover unexpected losses, based on empirical 
country are assigned a risk weight one category less favorable than the sov evidence on corporate bond loss data. Is By contrast, the risk weight in the 
ereign country's risk weight. Thus, the risk weights for option 1 shown in first two corporate loan buckets may be too high. Indeed, Resti and Sironi 
Table 13.4 pertain to the sovereign country's risk weight. For example, a (200 7) use 7,232 Eurobonds issued during 1991-2003 and find that the risk 
bank that is incorporated in a country with an AAA rating will have a 20 weights under the standardized model are not sufficiently convex (steep). 
percent risk weight under option 1, resulting in a 1.6 percent capital require They advocate breaking the BBB+ to BB- risk class into two separate risk 
ment. 16 Option 2 uses the external credit rating of the bank itself to set the weights so as to increase risk sensitivity. Moreover, they find no difference 
risk weight. Thus, the risk weights for option 2 shown in Table 13.4 pertain in the relationship between ratings and bond spreads for financial and non
to the bank's credit rating. For example, a bank with an AAA rating receives financial firms, and suggest that the differential risk weight schedules be 
a 20 percent risk weight (and a 1.6 percent capital requirement) no matter eliminated. 
what the sovereign country's credit rating. Table 13.4 also shows that Basel The unrated risk bucket (of 100 percent) has also been criticized since the 
II reduced the risk weights for all bank claims with original maturity of three majority of obligations held by the world's banks are not rated (see Ferri et al. 
months or lessY The choice of which option applies is left to national bank · [2001]). For example, it is estimated that less than 1,000 European companies 
regulators and must be uniformly adopted for all banks in the country. are rated, so the retention of an unrated risk bucket is a major lapse that 

threatens to undermine the risk sensitivity of Basel II.19
,20 Specifically, actual 

default data on nonrated loans puts them closer to the 150 percent bucket risk Assessment 01 the Standardized Model 
weight than the specified 100 percent risk weight. In addition, low-quality 

Basel II is a step in the right direction in that it adds risk sensitivity to the borrowers that anticipate receiving an external credit rating below BB- have 
regulatory treatment of capital requirements to absorb credit losses. How an incentive to avoid independent rating agencies altogether, choosing to re
ever, Altman and Saunders (2001a, b) and the Institute of International duce their costs of borrowing by remaining unrated, but thereby reducing the 

availability of credit information available to the market?l 
More fundamentally , however, basing capital requirements on external 

TABLE 13.4 Total Capital Requirements Qn Banks under the Standardized Model credit ratings is problematic if the ratings themselves are inaccurate and biof Basel II 
ased upward. As discussed in Chapter 1, credit ratings are lagging indicators 
that are beset with conflicts of interest stemming from the fact that the ratAAA A+ BBB+ 

to to to BB+ Below ings agencies are dependent upon the issuers for a substantial share of their 
External Credit Rating AA- A- BBB- toB- B- Unrated revenue.22 In June 2009, the Basel Committee took note of (and expressed 

the concern of some regulatory authorities about) the ubiquitous use of
Risk weight under 20% 50% 100% 100% 150% 100% credit ratings in the banking and securities sectors, as well as in the insurBasel II option 1 

ance industry. In addition to capital requirements, external credit ratings 
Capital requirement 1.6% 4% 8% 8% 12% 8% are used to classify assets so as to designate permissible activities, set asset 
under Basel II option 1 concentration limits, determine risk and evaluate disclosure requirements. 
Risk weight under 20% 50'% 50% 100% 150% 50% As already noted, significant shortcomings of external credit ratings have 
Basel II option 2 become apparent during the global 2007-2009 financial crisis, as well as dur
Risk weight for short- 20% 20% 20 % 50% 150% . 20% ing the Enron and World Com debacles in 2001 and 2002 (see the discussion 
term claims under in Chapter 1). Since the obligors are free to choose their rating agency, moral 
Basel II option 2 ' hazard may lead rating agencies to shade their ratings upward in a bid to 
Note: The capital requirements for option 2 can be calculated by multiplying the risk obtain business, thereby understating required capital levels. Moreover, since 
weight by the 8 percent capital requirement: there is no single, universally accepted standard for credit ratings, they may 

http:revenue.22
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not be comparable across rating agencies and across countries (see the discus where PD is the probability of default and LGD is the loss given default.2? 


sions in White [2001], Cantor [2001], and Griep and De Stefano [2001]). However, this considers only one possible credit event--default-and 

This is likely to distort capital requirements more in less developed countries ignores the possibility of losses resulting from credit rating downgrades. 

(LDC), because of greater volatility in LDC sovereign ratings, less transparent That is, deterioration in credit quality caused by increases in PD or LGD will 

financial reporting in those countries, and the greater impact of the sovereign cause the market value of the loan to fall even prior to default, thereby result

rating as a de facto ceiling for the private sector in LDCs.23 ing in portfolio losses. Thus, credit risk measurement models can be differen


Finally, banks are also considered "delegated monitors" (see Diamond tiated on the basis of whether the definition of a credit event includes only 

[1984] and the discussion in Chapter 1) who have a comparative advantage default (the default mode or DM models) or whether it also includes nonde

in assessing and monitoring the credit risks of their borrowers. Indeed, this fault credit quality deterioration (the mark-to-market or MTM models). The 

function is viewed as making banks "special". This appears to be in mark-to-market approach considers the impact of credit downgrades and 

consistent with the concept underlying the standardized model, which upgrades oq market value, whereas the default mode is only concerned about 

essentially attributes this bank monitoring function to external rating agen the economic value of an obligation in the event of default. 

cies for the purposes of setting capital requirements. Adoption of this ap there are five elements to any IRB approach: 

proach may well reduce banks' incentives to invest time and effort in 

monitoring, thereby reducing the availability of information and further 1. A classification of the obligation by credit risk exposure-the internal 

undermining the value of the banking franchise. Indeed, the recent financial ratings model. 

crisis resulted, in large part, from the failure of banks to perform their dele 2. Internally calculated risk components-PD and EAD for the foundation 

gated monitoring and screening functions. model and PD, EAD, LGD, and M for the advanced model (other vari


ables specified by ~he regulator, discussed later). 
3. A risk weight function 	that uses the risk components to calculate the 

bank's capital for each credit exposure. The Internal Ratings-Based Models for 
4. 	A set of minimum requirements of eligibility to apply the IRB apCredit Risk 

proach-that is, demonstration that the bank maintains the necessary 
Under the internal ratings-based (IRB) approach, each bank is required to information systems to accurately implement the IRB approach. 
establish .an internal ratings model to classify the credit risk exposure of 5. Supervisory review of compliance with the minimum requirements. 
each activity (e.g., commercial lending, consumer lending, etc.), whether on 
or off the balance sheet. For the foundation IRBapproach, the required out The scope of the Basel II models encompasses internationally active 
puts obtained from the internal ratings model are estimates of one year banks on a consolidated basis. However, insurance subsidiaries owned by 
probability of default (PD) and exposure at default (EAD) for each transac banks are not included in the general Basel II proposals for minimum capital 
tion. 24 In addition to these estimates, independent estimates of both the loss requirements. Figure 13.2 shows how the capital accord is to be applied to 
given default (LGD) and maturity (M) are required to implement the ad large, complex financial institutions. 
vanced IRE approach.2s The bank computes risk weights for each individ
ual exposure (e.g., corporate loan) by incorporating its estimates of PD, 

Using VAR In the BasellllRB Capital ModelsEAD, LGD and M obtained from its internal ratings model and its own 

internal data systems. The model also' assumes that the average default cor The conceptual underpinning for both IRB models is a V AR model used 

relation among individual corporate borrowers, denoted R, is between 12 to solve for expected and unexpected losses. Figure 13.3 illustrates a pos

and 24 percent with the correlation specified as a decreasing function of sible loss distribution, used to estimate a V AR model, relating all possi 

PD.26 Recent research by Moody's KMV, however, has shown that correla ble values for security losses/gains to the probability of occurrence for 

tions appear to actually increase with PD. each value (determined by the likelihood that a credit event will occur). 


Expected losses upon default (EL) can be calculated as follows: In practice, however, loss distributions on loans are likely to be highly 
skewed. The area under the probability distribution of security losses 

EL = PD x LGD must sum to one. 

http:approach.2s
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l_~:::::::::::::::::::::::::::::::::::~__._.....__.___________.__.____.__.__....1. 	 shaded area in Figure 13.3 comprising 0.1 percent of the area under the 
entire loss distribution. That is, there is only 0.1 percent likelihood that 

(1) Boundary 01 predominant banking group. The Framework is 10 be applied at this level on a losses will exceed UL, or a 99.9 percent chance that losses will be less than 
consolidated basis, up to hoking ~ny level (paragraph 21). this amount. The standard deviation, denoted cr, is a commonly used mea
(2) . (3) and (4): The FramewOll< is also to be applied at lower leIIels to all intemalionally active banks 
on a consolidated basis. sure of risk because it measures the loss dispersion around EL weighted by 

the likelihood of occurrence. For the normal distribution, there is approxiFIGURE 13.2 Illustration of New Scope of Application of This Framework 
mately a 67 percent probability that losses will fall within the region fromSource: Bank for International Senlements, ~. bis.org. 
EL - cr to EL + cr, called the confidence interval. 

The loss distribution shown in Figure 13.3 is normal. However, as 
For illustrative purposes the probability distribution in Figure 13.3 is noted earlier, most financial loss distributions for loans are skewed with fat 

assumed to be a normal distribution suggesting that losses/gains are sym tails; that is, there is a greater likelihood of extreme outcomes than implied 
metrically distributed around the mean value. Two important loss concepts by the normal distribution. Figure 13.4 shows a skewed loss distribution 
are illustrated in Hgure 13.3. Expected losses (EL) are estimated by the with the loss measures EL and UL. We can solve for the cr of the loss distri
mean of the distribution, whereas unexpected losses (UL) are measured by bution in Figure 13.4, but since it is not normal, we cannot specify the like
the chosen percentile cut-off of extreme losses under adverse circumstances. lihood that losses will fall within the EL - cr to EL + cr confidence interval 
If the loss percentile cut-off is set at 0.1 percent, or at the 99.9 percentile of unless we have information about the particular shape of the distribution
the distribution (as in Basel II), then UL is the value that just marks off the that is, its skewness (lack of symmetry) and its kurtosis (the probability of 

Confidence 
Interval 

99.9 Percentile 
(Maximum) Value 



288 CREDIT RISK TRANSFER MECHANISMS 

Probability 
% 

Expected 
Losses 

(EL) 

Unexpected 
Losses, VAR 

(UL) 

Loss 
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extreme loss outcomes). For simplicity, therefore, both foundation and ad
vanced IRB models are based on normal distributions. 

Figures 13.3 and 13.4 are loss distributions for individual security 
(loan) investments. However, diversification across different securities 
causes the risk of a portfolio to be lower than the risk of individual security 
investments. As noted in Chapter 8, the lower the correlation between pairs 
of securities, the greater the benefits of diversification in reducing the risk of 
the portfolio. The correlation coefficient measures the co-movement be
tween pairs of securities on a scale of -1 to +1; a correlation coefficient of 
-1 for perfectly negatively correlated securities (the securities' , values move 
in exactly opposite directions), 0 for uncorrelated, and +1 for perfectly pos
itively correlated (the securities' values move together in lockstep). Most 
securities are positively correlated (thereby preventing the elimi,nation of 
risk th~ough simple portfolio creation), but not perfectly positively corre
lated (thereby providing substantial benefits to diversification). 

Using this conceptual framework, the 99.9 perceiltile V AR for a specific 
asset (e.g., a bank loan) can be stated as 

VAR'oan = EL'oan + UL'oan 

The expected loss (EL) on the loan determines the loan loss reserves for 
such losses. The unexpected loss (UL) protects the financial institution (FI) 
against unexpected losses, beyond those that are expected. Capital reserves 

Capital Regulation 

are determined by the level of UL. 28 The sum of loan loss reserves and capi
tal reserves should, therefore, be sufficient to protect the FI from failure (i. 
e., losses exceeding the sum of the two reserves held by the FI) in all but one 
year in 1,000, or 99.9 percent of the time. Thus, the capital reserves (UL) 
can be viewed as the VARtoan minus ELtoan. We can rewrite the expression 
for capital reserves using two definitions: (1) ELtoan = PD x LGD, where PD 
is the expected probability of default under average economic conditions 
and LGD is the (assumed constant) loss given default, and (2) UL'oan = PDA 

x LGD, where PD A is defined to be the probability of default under adverse 
economic conditions (which reflects in part the current normal PD and the 
worst year in 11000-years PD, weighted by the correlation factor R) .29 
Thus, the expression for capital reserves (UL) can be rewritten as: 

Capital reservesloan = V AR10an - EL10an = (LGD x PDA) - (LGD x PD) 

(13.1) 

Under Basel II, the 99 .9 percentile V AR for an asset such as a loan is 
calculated as follows: 30 

= LGD x N [G(PD) - RG(0.999)]VAR10an (13.2)
(1 _ R)05 

where N(·) is an area under the standard normal distribution, and G(-) is the 
inverse of the area under the standard normal distribution. That is, given 
any PD, it reflects the number of standard deviations with which assets 
have to decline from their mean value to reach that PD. For example, if PD 
= 1 percent, then assets would have to decline by 2.33a from their mean to 

reach this level. In this case G(.Ol) = 2.33a. 
In equation (13.2), R is the loan's default risk correlation, expressed as 

follows: 
50PD 50PD0.12(1 - e- ) [1 _ e- ]

R = . ,~ + 0.12 1 - 1 -50 
-e 

The correlation (R) is assumed to be inversely related to the PD on the 
loan. 31 Substituting equation (13.2) into equation (13.1) yields equation 
(13.3): 

Capital reserves/oan = LGD x N [G(PD) - RG(O.999)]
(I_R)05 (13.3) 

- (LGD x PD) 

where LGD x PD = EL 
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Since it has been shown that the longer the maturity of the loan, the 
more likely it is to default, the Basel II IRB model requires that the basic 
amount of capital computed in equation (13.3) be multiplied by a maturity 
adjustment factor denoted b derived as follows: 

b = [0 .11852 - 0.05478 x In(PD)]2 (13.4) 

Intuitively, b is simiiar to the slope of a regression line, reflecting the 
degree to which the default risk increases with the maturity of the loan. 

If we now put together the maturity adjustment factor, the exptession of 
the correlation (R), and the basic capital requirement expression, we obtain 
the full Basel II capital requirement (k) per dollar of credit exposure under 
the June 2006 proposals of the foundation and advanced IRB models as: 

k = [LGD x N(·G(PD) + G(O.999)R) _ PD x LGD] x {1 + (M - 2.S )b} 

(1 - R)05 (1 - R)o.s 1 - l.Sb 


Where R is the correlation and b the maturity defined above. Note that the 
term in the first squared bracket can also be written as in equation (13.2) 
-PD x LGD. 

This formula shows the amount of required capital (k) per dollar of 
loans to a given corporate borrower. The dollar amount of capital required 
for a loan of a particular exposure size would be: 

Dollar capital requirement = k x EAD 

where EAD is exposure at default, the net dollar amount of the loan out
standing (adjusted for collateral) at the time of default. 

Alternatively, since the Basel n model is calibrated to achieve an overall 8 
percent capital requirement, we can compare the actual capital being held 
against the loan with the required amount (8 percent target). This can be done 
by computing the amount of risk-weighted assets that the regulatory required 
capital can support (so as to just meet the 8 percent target). This would be: 

Risk-weighted assets (RWA) = k x 12.5 x EAD 

where 12.5 is the asset multiplier for an 8 percent capital ratio (i.e., . 
1/.08 = 12.5). 

The issue for capital adequacy is whether 

Actual capital/RWA 2: 8% 

Capital Regulation 

where actual capital reflects the amount of Tier 1 plus Tier 2 capital cur
rently held by the FI against an unexpected loss on the loan; that is, 

kactual x EAD. 
Thus, the capital adequacy test is whether 

Actual capital kactualEAD = kactual > 8% 
RWA 12.5 x k x EAD 12.5k

where k is the required regulatory capital determined earlier. 
Clearly, if,kactual = k, then the 8 percent target is reached; that is, 

kactual = 8% 
12.5k 

If kactual equals k, the ks cancel out, leaving 1/12.5 = .08 or 8 percent. 
If kactual is greater than k, then the 8 percent minimum target is exceeded, 
and if kactual is less than k, then the FI will be capital deficient. In this latter 
situation, the FI would have to either cut back its loans or increas·e its 

capitaL 
There are adjustments to the IRB model's capital requirement previ

ously illustrated for retail exposures and residential mortgages. Table 13.5 
shows the different risk weights for exposures to businesses, residential 
mortgages, retail borrowers and revolving retail accounts. 

Comparison 01 the Foundation and Advanced 
IRB Models 
LoIS Given Default From a practical standpoint, the major factor differenti
ating the foundation from the advanced IRB model is the determination of 
the loss given default, LGD. Under the foundation approach, the LGD is 
specified by the regulator, which for senior uncollateralized claims (such as 
loans) on businesses, sovereigns, and banks is 45 percent. For subordinated 
claims, the foundation IRB model stipulates a 75 percent LGD. Sophisti
cated banks are encouraged to move from the foundation to the advanced 
approach. A primary source for this incentive is the result of the use of the 
bank's actual LGD experience in place of the foundation model's fixed as
sumption of a 45 or 75 percent LGD. Historical evidence prior to the cur
rent crisis suggests that the LGD for bank loans is significantly lower than 
these loss rates and therefore the shift to the advanced approach is expected 
to reduce bank capital requirements by 2 to 3 percent; see the discussion in 
Chapter 7.32 

However, the quid pro quo for permission to use actual LGD is compli
ance with an additional set of minimum requirements attesting to the 
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efficacy of the bank's information systems in maintaining data on LGD and 
updating these data over a seven-year back-casting window. Clearly, under 
the current crisis, the down or adverse condition LGD estimates will rise 

substantially. 

Maturity Ahother adjustment to the foundation approach's capital require
ment for PIs using the advanced IRB model is the incorporation of a matu
rity adjustment factor reflecting the transaction's effective maturity rather 
than the stipulated maturity. The foundations model sets effective maturity 
M at 2.5 years for all loans. The advanced IRB model stipulates that the 
maturity measure is the greater of either one year or actual effective matu
rity, which is the weighted average life: 

~t tPt!~tPt 

where P = the minimum amount of principal contractually payable at time 
t 

t, for all instruments with a predetermined, minimum amortization sched
ule. The maturity is capped at seven years in order to avoid overstating the 
impact of maturity on credit risk exposure . 

Probability 01 Delault For both the foundations and advanced models, the PD 
has to be based on historic-based loan ratings systems with a minimum of six 
categories and PO-associated estimates based on five years of historic data. 

A full discussion of loan rating systems can be found in Appendix 13.1. 

Exposure at Delault Under the IRB model, both the foundation model and 
the advanced model allow a bank to calculate the individual exposure at 
default (EAD) for each loan that takes into account netting, collateral, and 

other offsets. 

Correlation A crucial misconception about the IRB model relates to the 
correlation factor (R). The factor Ris a measure of a loan's systematic risk 
vis.a-vis a single factor (implicitly a measure of economic/market perform
ance). As such, it is more akin to the beta (f3) for the single-factor capital 
asset pricing model (CAPM) rather than a correlation (p) across loans in the 
loan portfolio that may well reflect high concentration risk in the loan 

portfolio. 
The Basel II model specifies an explicit functional equation for R that is 

to be applied to each individual loan and cannot be self-determined by even 
the most sophisticated banks. As specified, R lies between 12 percent and 24 
percent, suggesting a low degree of correlation in the context of a single
factor model, and the value of R varies inversely with PD. That is, the 

290 
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higher the R, the lower the PD. This implies that high-default-risk borrow IRB) prevents an aggregated view of credit risk across all transactions, with 
ers will have relatively low R values and, ceteris paribus, lower capital re regulatory concerns about systemic risk, as reflected in the systematic risk 
quirements. The key assumption here is that most loan defaults occur correlatio!1 (R), preventing full consideration of cross-asset correlations. 
because of a borrower's unsystematic risk due to factors such as poor man Thus, capital requirements are likely to be lower than economically neces
agement, poor product choice, and so on. As noted earlier, there is consider sary when q:msidering actual portfolio correlations or concentrations.34 

able empirical evidence that suggests the opposite-that is, Rand PD should Moreover, incompatible approaches to assessing the capital adequacy of 
be positively related. Clearly, this issue is highly contentious given the rise in insurance companies and other non banking firms may obscure their impact 
default rates during the current crisis. Indeed, future research is needed to on financial system stability. In the United States and Europe, the insurance 
see what proportion of corporate defaults over the 2007-2009 period were industry, the securities industry, and government-sponsored enterprises (such 
due to systematic risk rather than unsystematic risk factors. as Fannie Mae and Freddie Mac) all use a variety of models, ranging from 

minimwn ratios, to stress test survivorship requirements, to dynamic risk-of
Summary In sum, the IRB model foundations approach allows banks to in ruin scenario analysis that includes both the asset and liability sides of the 
put two of the five factors that drive the dollar amount of capital required balance sheet, in order to measure capital requirements for these instruc
by qualifying banks (i.e., PD and EAD) while the advanced model allows tions. All of these have been found to be lacking during the recent crisis. 
banks to input four of the five factors (PD, EAD, M, and LGD). Under both Basel II is based on a prespecified threshold insolvency level. That is, 
approaches, R is set by bank regulators. capital levels ar.e set so that the estimated probability of insolvency of each 

The advanced IRB approach entails the estimation of parameters re bank is lower than a threshold level such as 99.9 percent (i.e., 0.1 percent 
quiring long histories of data that are unavailable to most banks. Given the probability of failure per year, or one bank insolvency every 1,000 years).35 
costs of developing these models and databases, there is the possibility of However, there are two potential shortcomings to this approach from the 
dichotomizing the banking industry into haves and have-nots. For example, regulator'S point of view. First, without considering the relationship be
some anecdotal estimates 'suggest that no more than 15 U.S. banks' ratings tween individual banks' insolvency probabilities, Basel II cannot specify an 
systems meet the criteria to qualify to use either of the IRB approaches. aggregate, systemwide insolvency risk threshold; see, for example, Acharya 
Moreover, capital requirements are highly sensitive to the accuracy of cer (2001). Second, there is no information about the magnitude of loss given 
tain input values; in particular, estimates of LGD and the granularity in PD . bank insolvency. The deposit insurer, for example, may be concerned about 
are important (see Gordy [2000] and Carey [2000]).33 Since credit losses are the cost to the deposit insurance fund in the event that the bank's capital is 
affected by economic conditions, the model parameters should also be ad exhausted and a bank has to be liquidated under adverse conditions. (See 
justed to reflect expected levels of economic activity. Many of these assump Gordy [2000] for a discussion of the estimation of the "expected tail loss. ") 
tions will have to be revised in light of experiences during the 2007-2009 Basel II addresses neither of these concerns. However, there is evidence that 
crisis. Thus, the data requirements are so substantial that full implementa banks hold capital in excess of the regulatory minimum in response to mar
tion of the advan~ed IRB approach may be difficult even for the most so ket pressure. For example, in order to participate in the swap market, the 
phisticated banks. Similarly, regulators have commensurate challenges in bank's credit quality must be higher than would be induced by complying 
obtaining the necessary data to validate the banks' models. with either Basel I or 11.36 Thus, regulatory capital requirements may be 

considered lower bounds that do not obviate the need for more precise 
credit risk measurement. Assessment 01 the IRB Models 

The IRB models of Basel II are a potential improvement over Basel I and the Adoption 01 Basel II throughout the World
standardized model of Basel II in terms of sophistication in measuring credit 

risk. Moreover, the IRB approaches move regulatory capital in the direction The EU and Basel Committee member states (Belgium, Canada, France, 

of economic capital and VAR measures of risk. However, they are far from Germany, Italy, Japan, Luxembourg, the Netherlands, Spain, Sweden, 

an integrated portfolio management approach to credit risk measurement. Switzerland, the United Kingdom and the United States) adopted the full 

Focus on individual ratings classifications (whether using external credit Basel II accord for implementation as of the end of 2007. Although U.S. 

ratings under the standardized model or internal risk scoring models under bank regulators were at the forefront of designing Basel II, U.S. 


http:2000]).33
http:years).35
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regulators initially decided not to adopt the regulations for the vast ma
jority of the banks in the United States. That is, on December 7, 2007, 
U.S. bank regulators announced that banks with more than $250 billion 
in assets or at least $10 billion of on-balance-sheet foreign exposures 
would be required to use the advanced IRB approach.3? Only if a bank 
met "substantial risk measurement and management infrastructure 
requirements" would it be permitted to opt into the advanced IRB model 
(Board of Governors [2007]). All other banks could adopt the standard
ized model of Basel II, if they so chose. Otherwise, they would remain 
under the Basel I requirements. 

Concerns were expressed about the bifurcation of U.S. bank capital reg
ulations. U.S. bank regulators pointed to a proposal (advanced in December 
2006) to create a more risk-sensitive version of Basel I (dubbed Basel IA) 
that would increase the number of risk weights, use loan-to-value (LTV) 
ratios to risk-weight residential mortgages, and recognize the role of collat
eral and guarantors, among other proposals. However, in July 2008, U.S. 
bank regulators decided not to adopt Basel lA, and instead apply the stan
dardized model of Basel II to U.S. banks on the grounds that this would 
harmonize international bank capital requirements. 38 Thus, U.S. bank regu
lators essentially chose to adopt Basel II, with an exception relating to resi
dential mortgages. In doing so, U.S. bank regulators implicitly chose to 
replace the standardized model with Basel IA for residential mortgages, 
thereby applying an LTV test to determine the loan's risk weight. In the 
United States, therefore, first (junior) lien mortgages have risk weights rang
ing from 20 percent (75 percent) to 150 percent, depending upon whether 
the LTV is less than 60 percent or greater than 95 percent (90 percent).39 

U.S. bank regulators also chose to maintain a supplementary capital 
requirement: the traditional leverage requirement, which requires well
capitalized banks to maintain at least a 5 percent ratio of Tier 1 capital to total 
non-risk-weighted, on-balance-sheet ~ssets. Gilbert (2006) describes how the 
maintenance of the leverage requirement is essential to mitigate competitive 
pressures if the United States does not adopt Basel II for all banks. Since 
Basel II adoption is expected to reduce capital requirements on individual 
institutions (see Powell [2005]) and since capital is the bank's most costly 
source of funds, non-adopting banks would be at a competitive disadvantage 
vis-a-vis banks that adopted Basel II, particularly the advanced IRB model. 

Because of concerns about reduced capital protection, U.S. regulators 
adopted a transitional period which restricts a bank's capital requirement 
from falling below 95 percent, 90 percent, and 85 percent of the bank's 
Basel II transitional first, second, and third floor periods, scheduled to begin 
in 2010, at the earliest at the very largest U.S. bank organizations such as J.P. 
Morgan Chase. Moreover, the financial crisis of 2007-2009 led U.S. bank 
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regulators to impose additional capital requirements based on Tier 1 and 
tangible capital (leverage) ratio on the largest 19 U.S. banks that were re
quired to pa~icipate in the stress tests conducted during February-March 
2009 (see the discussion in Chapter 10). Philipp Hildebrand (2008) has, 
like many regulators, described the importance of a leverage ratio in addi
tion to the Basel II capital requirement. His arguments are that bank regula
tors must control bank leverage, since high leverage has made the global 
banking system fragile and prone to repeated crises, and that the two largest 
Swiss banks (UBS and Credit Suisse) were among the most highly capital
ized banks in the world (according to Basel capital standards), but were 

among the worst capitalized in terms of the leverage ratio. 


Nevertheless, one of the shortcomings of a simple leverage ratio capital 
requirement is that it fails to consider off-balance-sheet positions. As dis
cussed in Chapter 1, off-balance-sheet activity was the primary mechanism 
for excessive risk taking during the period preceding the global crisis of 
2007-2009.40 Moreover, leverage ratios are highly procyclical, thereby 
exacerbating business cycles. Finally, they can be distorted by the inclusion 
of preferred stock and other nonstandard types of real capital, such as com
mon equity and retained earnings. There has been discussion of a counter
cyclical capital requirement that would automatically increase capital 
requirements in good times and decrease them in bad times. The intuition is 
simple. In good times, banks have retained profits and access to the equity 
market, which allows them to build up excess capital reserves. By contrast, 
in bad times, profits disappear and banks' access to the equity market might 
be limited. These proposals have not been put into practice, with the possi
ble exception of Spain.41 Heid (2007) argues that the capital buffer held 
over and above the minimum capital requirement would play an important 
role in mitigating the volatility and procyclicality inherent in capital regula
tions under Basel I, but will exacerbate procyclicality under Basel II. That is, 
under Basel I, banks cut back on their capital buffer during economic down
turns due to reduced lending, but under Basel II the increased risk weights 
overcompensate for the reductionin lending and lead to an increase in the 
capital buffer during downturns, thereby exacer~ating procyclicality. 

Because of concerns about procyclicality and fear of exacerbating eco
nomic distress, there has been a consensus agreement among the Basel Com
mittee not to raise capital requirements during the ongoing global banking 
crisis of 2007-2009. The focus instead has been toward the composition 
rather than the quantity of bank capital. That is, innovations in capital 
markets have led to the inclusion in bank capital (both Tier 1 and 2) of hy
brid instruments (such as auction-rate preferred stock). The June 2009 
Obama-Geithner Plan (see Chapter 3) calls for the Basel Committee to har
monize the definition of bank capital, improve regulatory procedures for 

http:Spain.41
http:2007-2009.40
http:percent).39
http:requirements.38
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measurement of the risk of the trading book and securitization exposures, The IRB approaches require banks to formulate their own internal rat
and implement a "simple, transparent, non-model based measure of lever ings models in order to classify the credit risk of their activities. The founda
age, as recommended by the G-20 Leaders.,,42 Finally, the Obama-Geithner tion approach requires that the bank estimate only the probability of default 
Plan calls for proposals to mitigate the procyclicality of capital require (PD) and the exposure at default (EAD). There are two additional parame
ments so that capital buffers would be required during good economic peri ter estimates required to implement the advanced approach: the loss given 
ods, so as to build an excess capital reserve to support adequate capital default (LGD) and the maturity (M). Basel II requires supervisors to vali
during economic downturns. date the internal models developed by the banks, in conjunction with 

An innovative proposal to accomplish this has been put forth in enhanced disclosure requirements that reveal more detailed credit risk infor
Kashyap, Rajan, and Stein (2008). They compare a fixed capital standard mation to the market. 

to requiring a homeowner to hold a fixed· fraction of the house value in a 

savings account without permitting any expenditure from the account to 

repair the house when it is damaged in a storm. They advocate a counter
 APPENDIX 13.1 LOAN RATING SYSTEMS 
cyclical capital standard on a marketwide basis. Instead of requiring the 
banks to hold additional capital in good times, they suggest the creation of One of the oldest rating systems for loans was developed by the u.S. Office 
a systemic risk insurance .policy provided by sovereign wealth funds, pen ofthe Comptroller of the Currency (OCC). The system has been used in the 
sion funds, or market investors to supplement traditional bank capital. United States and abroad by regulators and bankers to assess the adequacy 
These investors would place, say, $10 billion into a "lock box," in exchange of their loan loss reserves. The OCC rating systems places an existing loan 
for a premium paid by the bank. The insurance policy would payoff only if portfolio into five categories: four low-quality ratings and one high-quality 
the overall banking sector is in crisis. Otherwise, the insurers would receive rating. In Table 13.6 the minimum required loss reserve appears next to 
their money back plus the premium. To avoid manipulation and moral haz each category. 
ard concerns, the crisis payout would be equal to the losses of all other In the United States, the National Association of Insurance Commis
banks except the covered bank. Only large, systemically important banks sioners (NAIC) utilizes a six-grade regulatory classification scheme, as 
would participate. Although there are many difficulties with this plan (not shown in Table 13.7. NAIC regulatory ratings have been used to assess cap
the least of which are the incentives for herding behavior that may exacer ital requirements for U.S. insurance companies since the mid-1990s. Insur
bate banking crises, and whether nonbanks could ever collectively build a ance companies' internal ratings, as examined by Carey (2001a) for private 
sufficiently large fund to be a credible tool in a crisis), the proposal has the 
potential of using a market solution to recapitalizy the banking system dur TABLE 13.B Loss Reserves 
ing a crisis without incurring the regulatory policy costs and deadweight 
losses associated with fire sale liquidation of bank portfolios. Percent 

Low-quality ratings: 

Other assets especially mentioned (OAEM) oSUMMARY 
Substandard assets 20 

The Basel Accord on bank capital (Basel II) makes capital requirements Doubtful assets 50 
more sensitive to credit risk exposure. Regulations governing minimum cap Loss assets 100 
ital requirements allow the bank to evolve through three steps: (1) the stan High-quality rating: 
dardized model, (2) the internal ratings-based (IRB) foundation approach, 

Pass/performing oand (3) the advanced IRB approach. In the standardized model, credit risk 
weights are determined using external ratings assigned by independent 

Note: Technically speak-ing, the 0 percent loss reserves for OAEM and pass loans are 
credit rating agencies. For commercial loans, there are four risk buckets lower bounds. In practice, the reserve rates on these categories are determined by the 
(plus an unrated classification) corresponding to prespecified corporate bank in consultation with examiners, depending on some type of historical analysis 
credit ratings. of charge-off rates for the bank. 
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TABLE 13.7 NAIC Ratings 

Rating Insurance Required Capital 
Agency Company Internal for Life Insurance 

NAlC Ratings Equivalent Ratings Companies 

1 AAA,AA,A 1,2,3 0.3% 

2 BBB 4 1.0 

3 BB 5 4.0 

4 B 6 9.0 

5 Less than B 7 20.0 

6 Default 7 30.0 

Cash and U.S. 1 0.0 
government 
bonds 

Residential 0.5 
mortgages 

Corrunercial 3.0 
mortgages 

Corrunon stock 30.0 

Preferred stock NAlC Rating Capital 
Factor Plus 2.0 

Source: Carey (2001a), Kupiec et al. (2001). The factors are multiplied by the book 
value of the life insurance company's year-end principal balances in each NAlC 
rating category in order to calculate the preliminary dollar capital requirement. 

placements, are highly consistent with the external regulatory ratings. They 
are consistent in 76.1 percent of the cases and vary by one grade or less in 
96.7 percent of the cases. Moreover, internal ratings of debt (bonds) are 
highly consistent across insurance companies. There is complete correspon
dence in 64.2 percent of the cases and variation by one grade or less in 90.5 
percent of the cases. However, Carey (2001a) finds less consistency across 
insurance company internal ratings for below-investment-grade debt. That 
is, when one insurance company rates an obligation as BB or lower, other 
insurance companies holding the loan assign the same rating in only 37 per
cent of the cases. This inconsistency is potentially damaging to the case for 
internal ratings models at banks because, whereas only 13 percent of the 
private placements at insurance companies were below investment grade, 
typically more than 50 percent of large bank portfolios were below invest
ment grade as of year-end 1997 (see Treacy and Carey [2000]). 

Capital Regulation ZHH 

Internal Ratings at Banks 

Over the years, bankers have extended the OCC ratings systems by develop
ing internal rating systems' that subdivide the pass/performing rating cate
gory in more detail. For example, at any given moment, there is always a 
chance that some pass or performing loans will go into default, and that 
some reserves, even if very low, should be held against these loans. Cur
rently, it is estimated that a majority of u.s. bank holdingcompanies have 
developed internal rating systems for loans on a 1 to 9 or 1 to 10 scale, 
including the top 50 FIs in the United States. An example of a 1 to 10 loan 
rating system and its mapping into equivalent bond ratings is shown in Ta
ble 13.8 (and also earlier, in Chapter 4, as Table 4.1). 

In Table 13.8 the OCC pass grade is divided into six different categories 
(ratings 1 to 6). Ratings 7 to 10 correspond to the OCe's four low-quality 
loan ratings. These loan rating systems do not exactly map into bond rating 
systems, especially at the lower-quality end. One reason is that bond rating 
systems are supposed to rate an individual loan (including its covenants and 
collateral backing), whereas loan rating systems are more oriented to rating 
the overall borrower. This lack of one-to-one mapping between bond rat
ings and loan ratings raises a flag as to (1) the merits of newer models that 
rely on bond data to value loans, and (2) the proposed new standardized 
model of the Basel II capital requirements that ties capital requirements to 
external ratings. 

Treacy and Carey (2000), in their survey of the 50 largest U.S. bank 
holding companies, and the BIS (2000) survey of 30 FIs across the G-I0 
countries find considerable diversity in internal ratings models. Although 
all the FIs used similar financial risk factors, there were differences across 
FIs with regard to the relative importance of each of the factors, as well as 
the weight assigned to statistically based processes according to expert judg
ment. Treacy and Carey (2000) find that qualitative factors played a greater 
role in determining the ratings of loans to small and medium-size firms 
when the loan officer was chiefly responsible for the ratings. This finding 
does not apply to loans to large firms, in which the credit staff primarily 
sets the ratings, using quantitative methods such as credit scoring models. 
Typically, ratings were set with a one-year time horizon, although data 
were often available for three to five years. 

The architecture of the internal rating system can be one-dimensional 
(an overall rating is assigned to each loan) or two-dimensional; in the latter, 
each borrower's overall creditworthiness (the probability of default, PD) is 
assessed separately from the loss severity of the individual loan (the loss 
given default, LGD, taking into account any collateral or guarantees). 
Treacy and Carey · (2000), who recommend a two-dimensional rating 
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TABLE 13.8 An Example of a Loan Rating System and Bond Rating Mapping 

Bond Rating Score 	 Risk Level Description 

AAA 1 Minimal Excellent business credit, superior asset 
quality, excellent debt capacity and 
coverage; excellent management with depth. 
Company is a market leader and has access 
to capital markets. 

AA 2 Modest Good business credit, very good asset 
quality and liquidity, strong debt capacity 
and coverage, very good management in all 
positions. Company is highly regarded in 
industry and has a very strong market share. 

A 3 Average Average business credit, within normal 
credit standards: satisfactory asset quality 
and liquidity, good debt capacity and 
coverage; good management in all critical 
positions. Company is of average size and 
position within the industry. 

BBB 4 Acceptable Acceptable business credit, but with more 
than average risk: acceptable asset quality, 
little excess liquidity, modest debt capacity. 

, May be highly or fully leveraged. Requires 
above-average levels of supervision and 
attention from lender. Company is not 
strong enough to sustain major setbacks. 
Loans are highly leveraged transactions due 
to regulatory constraints. 

BB 5 Acceptable Acceptable business credit, but with· 
with care considerable risk: acceptable asset quality, 

smaller and/or less diverse asset base, very 
little liquidity, limited debt capacity. 
Covenants structured to ensure adequate 
protection. May be highly or fully 
leveraged. May be of below-average size or ' 
a lower-tier competitor. Requires significant 
supervision and attention from lender. 
Company is not strong enough to sustain 
major setbacks. Loans are highly leveraged 
transactions due to the obligor's financial 
status. 

B 6 Management Watch list credit: generally acceptable asset 
attention quality, somewhat strained liquidity, fully 

leveraged. Some management weakness. 
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TABLE 13.8 (Continued) 


Bond Rating Score Risk Level Description 


CCC 7 	 Special 
mention 
(OAEM) 

CC 8 	 Substandard 

C 9 	 Doubtful 

D 10 	 Loss 

Requires continual supervision and 
attention from lender. 

Marginally acceptable business credit; some 
weakness. Generally Wldesirable business 
constiruting an undue and unwarranted 
credit risk but not to the point of justifying a 
substandard classification. Although the 
asset is currently protected, it is potentially 
weak. No loss of principal or interest is 
envisioned. Potential weaknesses might 
include a weakening financial condition; an 
,unrealistic repayment program; inadequate 
sources of funds; or lack of adequate 
colla'teral, credit information, or 
documentation. Company is 
Wldistinguished and mediocre. 

Unacceptable business credit; normal 
repayment in jeopardy. Although no loss of 
principal or interest is envisioned, a positive 
and well-defined weakness jeopardizes 
collection of debt. The asset is inadequately 
protected by the current sOWld net worth 
and paying capacity of the obligor or 
pledged collateral. There may already have 
been a partial loss of interest. 

Full repayment questionable. Serious 
problems exist to the point where a partial 
loss of principal is likely. Weaknesses are so 
pronounced that, on the basis of current 
information, conditions, and values, 
collection in full is highly improbable. 

Expected total loss. An uncollectible asset or 
one of such little value that it does not 
warrant classification as an active asset. 
Such an asset may, however, have recovery 
or salvage value, but not to the point where 
a write-off should be deferred, even though 
a partial recovery may occur in the furure. 
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system, estimate that 60 percent of the Fls in their survey had one-dimen
sional systems. Moreover, BIS (2000) finds that banks are better able to as
sess the PD of their borrowers relative to estimating LGD. 

More banks can be expected to adopt internal ratings systems in re
sponse to the incentives built into the proposed new Basel Capital Accord. 
Therefore, some words of caution are in order. Adoption of internal ratings 
for the purpose of assessing regulatory capital requirements has the poten
tial to distort the integrity of the rating system, especially if banks view cap
ital as costly and wish to minimize that cost. Supervisors will have 
validate the accuracy of a wide variety of internal ratings (see the discussion 
on stress testing and back-testing in Chapter 10). Moreover, reliance on in
ternal ratings raises concerns about (1) the ongoing integrity of each system; 
(2) the consistency and comparability of the ratings, particularly across na
tional boundaries; and (3) the evolution and disclosure of best-practices 
methods that become international standards. (See Griep and De Stefano 
[2001].) 
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to Setting the Stage lor Financial Meltdown 

1. Bank of England, Financial Stab" Repo 
2. Collateralized debt obligations (COOs 

backed securities (ABSs), mortga -
ized mortgage obligations (CMOs), loans and corporate bonds, and dividin 
the pool's promised income into tranc t 
!!!rn. Collateralized loan obligation (CLOs 
by leveraged bank loans. Synthetic 
ing portfolio of credit instruments using pools of credit default swaps, rather 
than owning the lUlderlying cash assets. 

3. The arranger purchases the assets to be placed in the pool, obtains the credit 
rating, structures the deals, files with the SEC, and underwrites the asset-backed 
securities to be issued by the SPY. Thus, the arranger must fund the loans over 
the period (typically three months or less) after origination and before the asset
backed securities are issued. Bank arrangers use their own fWlds to finance the 
loans over this period, but nonbank arrangers typically use third-party ware
house lenders. Indeed, an early step in the credit crisis of 2007 occurred in Janu
ary 2007 when warehouse lenders pulled back and demanded more collateral to 
finance the loans of nonbank arrangers. (See the discussion in Chapter 2.)

@ The transformation of the securitization technology from pro rata pass-through 
to tranched CMOs in the 1980s is described in Allen (1997),718-720. 

5. In fact, during the summer and fall of 2007 when the ABCP market stopped 
fWlctioning, several large banks (e.g., Citibank) absorbed their insolvent SIV's 
ABSs, even though they were not legally obligated to do so, because of reputa
tional concerns. 

6. A repurchase agreement (repo) allows a bank to borrow against collateral (secu
rities) transferred to a cOlUlterparty. This transaction is typically reversed within 
a short time period"":"'from a week to three months. Moreover, the collateral is 
marked-to-market on a daily basis. 

7. In large syndications, there may be several lead banks. Moreover, the duties of 
the lead bank may be split up into the following titles: administrative agent 
(transfers all interest and principal payments), syndication agent (the syndicate 
underwriter), and documentation agent (handles the legal aspects). 

8. Credit rating agencies such as Moody's, Standard & Poor's, and Fitch rank bor
rowers on a scale from AAA (most creditworthy) to 0 

I. 
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15. 	 In order to distinguish between the different return symbols used in this chapter, 
we denote the risk-free rate r going forward as rr. 

16. 	Some multi factor specification of equation (11.15) may be more appropriate in 
many cases. 

17. 	 Indeed, without a comparative advantage in providing monitoring and informa
tion services, there would be no reason for banks to exist in private economies. 

IS. 	 If this assumption is relaxed, then the required return (hurdle rate) cannot be 
expressed as a constant, as in the standard RAROC formulation, but rather as 
an increasing function of the amount inve~ted in the loan. The form of the Froot 
and Stein (199S) result differs from the standard RAROC formulation shown in 
equation (11.1) . Instead, Froot and Stein solve for the optimal level of invest
ment in the new project (the loan) as a function of the bank's risk aversion, the 
loan's unhedgeable risk, and the loan's expected return. 

19. 	 In Froot and Stein (199S), the result in equation (11.20) is driven by the as
sumption of convex COSts of issuing equity to meet the bank's economic capital 
requirements. Turnbull (2000) achieves the same result assuming that the role 
of economic capital is to lower any particular loan's default probability to a 
desired level (say, commensurate with the bank's chosen credit racing). There
fore, for any marginal loan, the economic capital is calculated on a marginal, 
not a stand-alone basis. Thus, diversification of the loan portfolio may reduce 
the amount of economic capital required for any particular loan; capital can be 
considered subadditive and the result in equation (11.20) obtains. 

20. James (1996) offers empirical evidence documenting the sensitivity 	of loan 
growth to bank financing constraints and capital costs. Ho (1999) uses typical 
insurance company data to simulate the cost of capital adjustments and finds an 
S&P convexity charge of 34.7 basis points, where the S&P convexity charge is 
defined to be the price shock (capital charge) in the event of a 300 basis point 
parallel shift in the yield curve for a bond with negative convexity compared to 
an option-free bond of the same duration. 

21. This term can be viewed as the cost per unit of bank capital times the amount of 
capital that may be lost due to unhedgeable fluctuations in the loan's value. 

CHAPTER 12 Credit Derivatives 

1. 	 Warren Buffett's quotes have been taken from the 2002 Berkshire Hathaway 
annual report. 

2. 	 Garmaise and Moskowitz (2009) connect risk of natural catastrophes (e.g., 
earthquakes) with credit risk in the real estate market. Inefficiencies in the sup
ply of insurance against natural disasters can distort bank credit availability, 
further expanding the range of risks bundled into credit markets. Almeida and 
Philippon (2007) show that the marginal costs of financial distress during bad 
times are about as large as the debt tax shield. 

3. The credit event can be specified as default, failure to pay, restructuring, and so 
on. However, the use of restructuring as a credit event is ambiguous when the 
reference security is a loan, since loan restructuring is a fairly common 

Notes 	 000 

occ~rrence that may be triggered by something other than the borrower's finan
cial distress. Thus, restructuring is known as a soft credit event. Repudiation or 
a moratorium is used as a credit event for credit derivatives based on govern
ment obligations. 

4. 	 As discussed in Chapter 3, there have been several proposals to move credit 
derivatives trading to organized exchanges. It is unclear whether the benefits of 
exchange trading (enhanced transparency and liquidity) will be offset by the 
costs of basis risk and lack of customization as the standardized COntracts di
verge from the underlying risks to be hedged. 

5. The increased presence of hedge funds led to an agreement that enhanced the 
liquidity of the CDS market in 2006. Liquidating a CDS position typically re
quired either offsetting transactions or an agreement by both counterparties to 
terminate (tear up) the transaction. However, hedge funds preferred to transfer 
their shares via assignment-a process known as novation. Unfortunately, there 
were problems in coordinating novation agreements and getting confirmation. 
In September 2006, the ISDA Novation Protocol was announced to standardize 
novation procedures, requiring parties to obtain prior consent, which could be 
communicated electr.onically. The results were to dramatically reduce confirma
tion backlogs. 

6. 	 Single-name CDSs specify a single reference security. In contrast, multiname 
CDSs reference more than one name, as in a portfolio or basket CDS or CDS 
index, such as the Dow Jones CDX. Baskets are credit derivatives based on a 
small portfolio of loans or bonds, such that all assets included in the underlying 
pool are individually listed. In contrast, the contents of larger portfolios are de
scribed by their characteristics. A basket credit default swap, also known as a 
first-to-default swap, is structured like a regular CDS, but the reference security 
consists of several securities. The first reference entity to default triggers a de
fault payment of the par value minus the recovery value and then all payments 
end. As of the first half of 2007, there was an additional $20 trillion notional 
value in multiname CDSs. 

7. 	 See Smithson (2003) and Mengle (2007) for a discussion of the stages of devel
opment of the market for credit derivatives. The standardized contracts, terms, 
and dispute resolution provided by the International Swap and Derivatives As
sociation (ISDA) played a role in that evolution. 

S. 	 Despite the decline in notional value of CDS contracts outstanding, the gross 
market value for CDSs increased 78.2 percent to $5.7 trillion as of the end of 
200S, reflecting turmoil in credit markets during the second half of 200S. 

9. The most popular CDS indices consist of 125 corporate entities. Multiname or 
basket CDSs contain more than one reference security, most commonly be
tween 3 and 10. The most common form of multiname CDS is the first-to
default CDS, which compensates the protection buyer for losses on the first 
default among the basket of reference entities, after which the swap automati
cally terminates. As will be shown in this chapter, tranched synthetic collateral
ized debt obligations (CDOs) comprising indexed CDSs also prioritize credit 
protection, but are more flexible than first-to-default swaps. 
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10. In contrast, an interest rate swap (fixed- for floating-rate swap) will entail sym
metric payments such that the swap buyer (the fixed-rate leg of the swap) earns 
positive cash flows when interest rates increase, and the swap selJer (the floating
rate leg) earns positive cash flows when interest rates decrease. 

11. 	 Over-the-counter CDSs have standardized spread payment dates on March 20, 
June 20, September 20, and December 20. The spread is constant for the life of 
the swap, with the exception of a constant maturity CDS in which the spread is 
reset periodically to the market rate for newly issued CDSs. 

12. 	Swap spreads incorporate counterparty credit risk. For example, Hull and 
White (2001 ) find a range of around 50 basis points when they simulate the 
impact of counterparty credit risk exposure. See Appendix 12.1 for a discus
sion. Note in Table 12.2 that only Barclays placed a request to sell at the 8110 
bid/offer price. 

13. 	 Credit spread options, shown in Table 12.1 to be a vanishing portion of the 
market (largely replaced by swaptions), give the buyer the right, but not the 
obligation, to pay a specified credit spread over a specified time period. We con
sider indexed CDSs and CDOs (listed in Table 12.1 ) later inthischapter. 

14. 	Both the obligor and the specific reference debt instrument must be specified. 
The reference instrument is usually a senior unsecured debt obligation, although 
CDSs can be written on subordinated debt as well. 

15. 	 Default payments are usually computed in one of three ways: (1) par minus 
a final loan price as determined by a poll of dealers (such as Creditex and 
CreditTrade); (2) payment of par by the counterparty in exchange for physical 
delivery of the defaulted loan; and (3) a fixed dollar amount contractually 
agreed to at the swap origina·tion. Increasingly, method 2 is the favored method 
of settlement because of the difficulty in getting accurate secondary market 
prices on loans around credit event dates. Gunduz et al. (2007) state that 
86 percent of CDS transactions specify physical settlement. 

16. 	 Basis risk results when the fluctuations in the value of the reference security 
underlying the derivative do not move in lockstep with the hedge position. For 
example, there is basis risk if indexed CDSs are used to hedge a portfolio of 
loans to firms that are not identical to the. 125 firms in the index. 

17. This makes the market subject to a squeeze as settling CDS contract holders 
drive up the demand for the scarce bonds, especially since physical settlement 
must occur within 30 days of the credit event. 

18. The initial auctions were held by Markit and Creditex to determine payment on 
the iTraxx family of CDS index prod\lcts covering Europe, Japan, and Asia . For 
example, the iTraxx Europe index contains 125 of the most liquid CDSs 
referencing investment-grade debt instruments, which change every six months 
(see Gross and Saperia [2008) ). 

19. There are more steps for auctions based on loans, rather than bonds. 
20. 	 Indeed, partial cash and partial physical settlement can be chosen, such that in

vestor B can submit a bid to buy any amount of the reference bond from $0 to 

$10 million in this example. 
21. 	 All debt instruments of the same seniority are pooled together and auctioned at 

the same time, at the same price. Therefore, there is no distinction based on 
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maturity date, yield, and so on, since in bankruptcy, seniority is the only rele 
vant characteristic determining recovery value. 

22. 	HSBC had to pay a penalty of $12,500 to ISDA because its bid was too high. 
23 . 	The 1996 amendment to Basel I incorporated the capital requirements for coun

terparty credit risk on OBS derivatives discussed in this chapter. Basel II guide
lines keep portions of Basel I intact. 

24. 	 In this section, we consider all types of swaps (e.g., interest rate, currency), as 
well as CDSs. 

25. 	The capital requirement under Basel I would then be 8 percent of $2.75 million, 
or $220,000. 

26. 	 See Federal Reserve Board of Governors press release, August 29, 1995, 17. 
27. 	Note that the net to gross current exposure ratio (NGR) will vary across differ

ent contracts, whereas the 0.4 and 0.6 weights remain unchanged. 
28. 	 However, to be included as a risk mitigation contract, bank regulators required 

that the CDS specify restructuring as a credit event. To alleviate the ambiguity 
in this soft credit event, the 2003 ISDA documentation placed some limits on 
the restructuring trigger (see Mengle [2007]). 

29. 	 Chapter 13 describes the Basel II Capital Accord in detail. Banks are required to 
hold capital in proportion to the risk of their activities (both on and off the bal
ance sheet). The more credit risk exposure, the higher the risk weight and the 
more capital required. Under the standardized model of Basel II, risk weights 
range from 0 percent (for government entities) to 150 percent (for below-invest
ment-grade corporate counterparties). 

30. 	The one exception is in the case of a maturity mismatch in which the maturity of 
the hedge is less than that of the underlying exposure. If the maturity mismatch 
exceeds one year, then Basel II proposes an adjusted risk weight that is a func
tion of the ratio of the maturities. 

31. 	 In November 2001, the Basel Committee on Banking Supervision released po
tential modifications of the Basel II proposals that could eliminate the collateral 
weight factor from minimum capital requirements and replace the treatment of 
residual risks with pillar 2 supervisory oversight. See Bank for International 
Settlements, November 5 (2001b). 

32. 	See Vinod Kothari's "Credit Derivatives" web site, http://www.credit-deriv 
.com!. 

33. 	 See Dahiya et al. (2001). 
34. 	CLNs were also known as funded CDSs. 
35. 	The junior status of the equity tranche makes it the riskiest and, therefore, the 

coupon rate will be higher than for the other more senior tranches of the CDO. 
For all tranches except the equity tranche, CDO pricing data are in terms of the 
credit spread in the coupon payment paid quatterly on the remaining notional 
value balance. The equity tranche also includes an up-front premium paid to the 
CDO buyer in addition to the credit spread in the coupon payment. Longstaff 
and Rajan (2008) find that CDO pricing includes risk premiums for idiosyn
cratic or firm-specific default risk, industry default risk, and catastrophic econo 
mywide default risk. 

http://www.credit-deriv
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36. 	 Implicit leverage declines for the more senior tranches. 
37. 	 In the credit bubble buildup, CDO underwriters adjusted the attachment points 

(and other credit enhancements) to ensure that the toptranches received the 
highest AAAlAaa credit rating. 

38. This threshold can be viewed as equivalent to the credit enhancement offered by 
the originating bank in a CLO or CLN. 

39. 	 In the early years of the instrument, BISTRO collateralization ranges from 5-15 
percent of the notional value of the loan portfolio. However, as the credit mar
kets overheated collateralization and equiry tranches on all asset-backed securi
ties declined markedly. For example, a 2006 Goldman Sachs CMO with 
average LTV of 99.29 percent had only a 3 percent equiry tranche. See A. 
Sloan, "House of Junk," Fortune, October 29,2007. 

40. 	The rules for a clean break differ for synthetic securitizations. However, all are 
intended to insure that ABS holders have neither implicit nor explicit recourse 
to originators. However, during the 2007-2009 financial crisis, the SIVs held 
backup lines of credit to their ABCP offerings so that banks such as Citibank 
ultimately assumed recourse to their ABS holdings, despite meeting legal condi
tions for a clean break. See the discussion in Chapter 1. 

41. 	If the bank uses the standardized (IRB) method to compute its capital require
ment, it must use the standardized (ratings-based) approach under the securiti
zation framework (see Chapter 13). 

42. 	The risk weight for unrated securitizations is calculated using a supervisory for
mula. See Basel II Uune 2006), paragraph 623. 

43. 	 Increased risk weighting of market risk was also proposed in January 2009. See 
"Revisions to the Basel II Market Risk Framework," January 2009. Moreover, 
in November 2008, the Basel Committee, reaffirmed its commitment to fau val
uation of bank assets, reiterating the importance of accurate valuation model
ing. However, in June 2009, the Financial Accounting Standards Board (FASB) 
loosened those standards and allowed U.S. banks to use their own discretion in 
fair value accounting (see the discussion in Chapter 1). 

44. 	 DeSantes (1999) describes how insurance companies leverage their high credit 
ratings and increase earnings by selling credit protection in the credit derivatives 
market. 

CHAPTER 13 Capital Regulation 

1. 	 The Basel Committee consists of senior supervisory representatives from Bel
gium, Canada, France, Germany, Italy, Japan, Luxembourg, the Netherlands, 
Sweden, Switzerland, the United Kingdom, and the United States. It usually 
meets at the Bank for International Settlements (BIS) in Basel, Switzerland, 
where its permanent Secretariat is located. 

2. 	 More than 100 countries have adopted the Basel Accords. Morrison and White 
(2009) examine the costs and benefits of creating a level playing field through 
international bank capital standards. The disadvantage is that since capital reg
ulations substitute for high-qualiry regulatory oversight, international bank 
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capital requirements must be set to the weakest regulatory standard. However, 
in a world of mobile capital, a level playing field avoids the cherry-picking effect 
that reduces the size and efficiency of banks in weaker economies. 

3. Tier 1 consists of the last, residual claims on the bank's assets, such as common 
stock and perpetual preferred stock. Tier 2 capital is slightly more senior than 
Tier I-for example, preferred stock and subordinated debt. The capital tiers 
are described in this chapter. 

4. 	 An indication of Basel I's mispricing of credit risk for commercial loans is ob
tained from Flood (2001), who examines the actual loan loss experience for 
U.S. banks and thrifts from 1984 to 1999. He finds that in 1984 (1996) 10 percent 
(almost 3 percent) of the institutions had loan losses that exceeded the 8 percent 
Basel capital requirement. Moreover, Falkenheim and Powell (2001) find that 
the Basel I capital requirements for Argentine banks were set too low to protect 
against the banks' credit risk exposures. See ISDA (1998) for an early discussion 
of the need to reform Basel 1. 

5. 	 However, Jones (2000) and Mingo (2000) argue that regulatory arbitrage 
may not be all bad because it set the forces of innovation into motion that will 
ultimately correct the mispricing errors inherent in the regulations. Moreover, 
VanHoose (2007) argues that it is unclear whether capital regulation actually 
promotes the overall safery and soundness of the banking system as a whole . 
Whether capital requirements induce banks to take more or less risk depends 
on their risk-aversion levels, among other factors. It is clear, however, that the 
introduction of capital requirements ~auses an immediate decline in lending, 
and a longer-term increase in the capital cushion available to protect depositors 
and deposit insurers in the event of failure. 

6. 	 However, studies show that the introduction of Basel II, particularly the IRB, 
will reduce capital requirements. For example, Kashyap and Stein (2004) find 
that capital charges would have been 30 to 45 percent of Basel I requirements 
using a simulation over the 1998 to 2002 period. 

7. 	 In this chapter, we consider only regulatory capital requirements, although 
there is substantial evidence that banks hold economic capital in excess of regu
latory minimums (see Berger et al. [2008]). 

8. 	 Earlier versions of the plan date back to 1999. 
9. 	 McKinsey estimates that operational risk represents 20 percent, market risk com

prises 20 percent, and credit risk 60 percent of the overall risk of a rypical com
mercial bank or investment bank (see Hammes and Shapiro [2001)), page 106. 

10. The basic indicator approach levies a single operational risk capital charge for 
the entire bank; the standardized approach divides the bank into eight lines of 
business, each with its own operational risk charge; and the advanced measure
ment approach (AMA) uses the bank's oJ.,n internal models of operational risk 
measurement to assess a capital requirement. See Bank for International Settle
ments (September 2001). 

11. 	 At the discretion of national bank regulators, Tier 3 capital consisting of short
term subordinated debt can be used to meet capital requirements against market 
risks only. 
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12. 	 Carey (2001b) suggests that since subordinated debt (Tier 2 capital) is not use
ful in preserving soundness (i.e. , impaired subordinated debt triggers bank in
solvency), there should be a distinction between equity and loan loss reserves 
(the buffer against credit risk, denoted Tier A) and subordinated debt (the 
buffer against market risk, denoted Tier B). Jackson et al. (2001) also show that 
the proportion of Tier 1 capital should be considered in setting minimum capi
tal requirements. 

13. 	Note that Basel I is still in place in countries that have not yet adopted Basel II. 
14. The EAD for on-balance-sheet items is the nominal outstanding amount, 

whereas EAD for off-balance-sheet items is determined using most of the same 
credit conversion factors from Basel I, with the exception of loan commitments 
maturing in less than one year that now have a 20 percent conversion factor 
rather than the 0 percent under Basel 1. 

15. Korea and Mexico (both OECD members) will move under the proposals from 
a zero risk weight to a positive risk weight corresponding to their credit ratings. 
Powell (2001 ) uses the standardized approach to estimate that capital require
ments for banks lending to Korea (Mexico) will increase by $3.4 billion ($5 bil
lion ), resulting in an estimated increase in bond spreads of 74.8 basis points for 
Korea and 104.5 basis points for Mexico. If the internal ratings-based approach 
is used, the impact is even greater. 

16. 	That is, an AAA rating would normally warrant a 0 percent risk weight, but 
instead the risk weight is set one category higher at 20 percent. 

17. However, if the contract is expected to roll over upon maturity (e.g., an open 
repo), then its effective maturity exceeds three months and the bank supervisor 
may consider it ineligible for the preferential risk weights shown in Table 13.4. 

18. 	 For example, Altman and Saunders (2001a,b) compare the historical actual 
one-year losses on a bond portfolio using a loss distribution (default mode) at 
the 99.97 percent confidence level and find that the 1.6 percent capital charge 
for the first risk bucket (AAA to AA- ratings) is too high given the 0 percent 
historical loss experience. However, the historical one-year loss experience for 
the lowest-risk bucket (ratings below BB-) is significantly larger than the 12 
percent capital requirement. Similarly, Powell (2001) finds insufficient convex
ity in the standardized approach for sovereign debt. 

19. 	 For less developed countries, the proportion of companies with external credit 
ratings is much lower than for developed countries. Powell (2001) reports that 
only 150 corporates in Argentina are rated, although the central bank's credit 
bureau lists 25,000 corporate borrowers . Thus, Ferri et al. (2001) surmise that 
borrowers in less developed countries are likely to suffer a substantial increase 
in borrowing costs relative to those in developed countries upon adoption of 
Basel II. The Basel Committee report (June 2009) documents that external 
credit ratings are more frequently used in the United States and Canada than in 
the European Union, Australia, and Japan. 

20. 	 Linnell (2001) and Altman and Saunders (2001b) suggest that, at the very least, 
the unrated classification risk weight should be 150 percent. There is evidence 
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that the failure ratio on nonrated loans is similar to the failure ratio in the low
est (150 percent) rated bucket (see Altman and Saunders [2001b]). 

21. 	To mitigate this problem, Griep and De Stefano (2001) suggest that more un
solicited ratings be used . German bank associations plan to pool credit data so 
as to address the problem of unrated small and medium-size businesses. Because 
of the importance of this market sector to the German economy, Chancellor 
Schroder threatened to veto the Basel II proposal. See The Economist, Novem
ber 10, 200l. 

22. 	 For example, in 2006, Moody's earned 44 percent of its revenues from rating 
structured finance deals (see Tomlinson and Evans [2007]). Thus, the rating 
agencies may have been disinclined to scrutinize the quality of the loans in the 
ABSs, thereby contributing to the large number of defaults on highly rated secu
rities. Perhaps in recognition of these inherent conflicts of interest, U.S. bank 
regulators in adopting the standardized model in July 2008 stipulated that if 
there are multiple ratings, the lowest must be used for capital requirements, and 
that at least two ratings must be obtained for all nontraded assets. 

23. 	 Moreover, contagious regional financial crises in confidence may lead to exces
sive downgrading of sovereign ratings (see Cantor and Packer (1996), Ferri 
et al. [2001], and Kaminsky and Schmukler [2001]). 

24. 	The use of a one-year time horizon assumes that banks can fully recapitalize any 
credit losses within a year. Carey (2001b) argues that a two- to three-year time 
horizon is more realistic. Ebnother and Vanini (2007) specify a five-year time 
horizon so as to include deep recessions that, according to the National Bureau 
of Economic Research (NBER), ranged from 35 to 65 months. Under Basel II, 
the lower bound on PO is 0.03 percent. 

25. 	 Maturity is the weighted average life of the loan-that is, the percentage of prin
cipal repayments in each year times the year(s) in which these payments are re
ceived. For example, a two-year loan of $200 million repaying $100 million 
principal in year 1 and $100 million principal in year 2 has a weighted average 
life (WAL) of [1 x (100/200)] + [2 x (100/200)] = 1.5 years. 

26. 	The correlations specified in the Basel II model are not estimated correlations, as 
described in Chapter 8, but rather formulaic correlations that are specified as a 
function of PD. 

27. 	The format of the IRB approaches is to use PO, LGD, and M to determine the 
loan's risk weight and then to multiply that risk weight times the EAD times 8 
percent in order to determine the loan's capital requirement. 

28. 	 General provisions to protect the bank against expected losses can be used to 
satisfy Tier 2 of the Basel II capital requirements under the conditions that (1 ) 
they are general loss reserves not charged to any specific loan loss, and (2) they 
do not exceed 1.25 percent of risk-weighted assets. 

29. 	 For UL estimates, the LGD (under the advanced model) should reflect losses in 
an adverse downturn economy. 

30. 	The format of the Basel II IRB equations is to express PO and LGD in decimals. 
31. 	Allen and Saunders (2004) show that there is no consensus in the literature 

about whether correlations are either directly or inversely related to PD . 


