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1 Introduction

Recent literature has argued that benefits associated with a sufficiently high credit rating
have been overlooked by traditional capital structure studies (Kisgen, 2005 and 2006).
Such benefits include lower cost of debt capital, which could rise in a discrete manner
as a result of a rating downgrade®. Kisgen (2005) argues that since financial leverage is
an important determinant of agency ratings companies may target a certain rating by
managing their equity-debt ratio. Using US data on both non-financial and financial
corporations he provides evidence that firms respond asymmetrically to rating changes
by reducing leverage in response to rating downgrades, in order to regain previous rat-
ing, while doing nothing after rating upgrades. This effect is most pronounced around
the investment grade/speculative grade threshold. Kisgen's (2005) results suggest that

maintaining a certain minimum rating is the primary objective of rating targeting.

Targeting a minimum credit rating may be particularly important for financial institu-
tions such as banks. In addition to the cost of debt capital, a bank’s access to unsecured
markets such as swaps appears to be tied to maintaining a sufficiently high rating which
according to Jackson et al. (2002) would at a minimum be "single A". Overall, Jackson
et al. (2002) report that the great majority of G10 banks, around 97% at the end of 1998,
have an investment grade rating (BBB— or higher) which clearly indicates the prefer-
ence for high ratings in the banking industry. Suggestive evidence that many banks tar-

get at least the A rating can also be drawn from Nickell et al. (2000) who provide sepa-

! Boot et al. (2005) provide a theory in which ratings have a role as a coordination mechanism in situa-
tions where multiple equilibria may obtain. This has implications consistent with discrete value changes

in connection with rating changes.



rate rating transition probability matrices for banks and industrials based on Moody's
data. A bank with a BBB rating has a significantly, both statistically and economically,
higher probability than an industrial company of being upgraded to an A rating within a
year (Nickell et al., 2000, Table 2). This suggests that banks may take extra measures to

restore their capital base and hence their rating after falling below the A grade.

In the banking industry, the amount of equity which is considered to be needed for a
given rating is called economic capital. More precisely, economic capital is usually de-
fined as the amount of book equity a bank needs to cover with a chosen confidence level
unexpected losses in its portfolio over a given time horizon. Because the chosen confi-
dence level implies the bank's solvency standard, it effectively links economic capital
with the rating category which historically exhibits the same solvency standard.” For
instance, Jackson et al. (2002) argue that a bank's A rating would imply a 99.96% sol-
vency standard so, conversely, a bank aiming at an A rating should reserve economic

capital using the 99.96% confidence level®,

2 See e.g. Jackson et al. (2002.). Elizalde and Repullo (2006) provide a theoretical model on the determi-
nants of economic capital in banking, starting from the bank's value maximization problem. In compari-
son with their model the standard definition of economic capital, followed also in the current paper, can
be viewed as a reduced form model of determination of economic capital, which may be useful in many
applications.

* One could argue that rating targeting by the means of reserving sufficient capital against measured asset
risks would be relatively straightforward in the case of banks. This is because banks' asset risks mainly
consist of financial risks, such as market and credit risks, for which advanced risk measurement tech-
niques and software is available. On the other hand, Morgan (2002) provides evidence that rating agen-
cies more often disagree about bank ratings than other corporate ratings, which arguably is a result of

banks' greater balance sheet opacity.



Jackson et al. (2002) provide evidence that Tier 1 capital holdings of the largest US
banks imply extremely high confidence levels for economic capital (median 99.9977%).
These clearly exceed the confidence levels needed for the top ratings; A - AAA. Jack-
son et al. (2002) point to two possible explanations for this discrepancy. Either the eco-
nomic capital model they use measures risks incorrectly, or their calculations (using in-
formation on banks' corporate credit portfolios only) do not properly account for the ef-
fect of other risk categories, such as market and operational risks, that rating agencies

consider.

An alternative explanation to the excess capital result found in Jackson et al. (2002)
would be that banks hold a capital buffer over and above the minimum amount of eco-
nomic capital needed for their minimum rating target. As Gordy and Howells (2004)
describe, "an institution that seeks to have capital sufficient for an AA rating today (say,
a one-year target solvency probability of 99.95%) might also want to have a 95% prob-
ability of remaining investment grade at the (given) horizon. This (extra) constraint cre-
ates a buffer for economic capital.” The economic capital plus the buffer on top of it
would then imply the very high confidence level in the traditional economic capital cal-
culation, which Jackson et al. (2002) obtained*. To put it another way, banks' economic
capital planning that considers both current and future ratings may be a more dynamic

problem than the standard static economic capital models suggest.

We argue in this paper that rating targeting behaviour could explain the high quality

banks' excess capital puzzle reported by Jackson et al. (2002). We formulate the prob-

* Yet another potential explanation for banks holding excess capital, pointed out to us by several col-

leagues, is banks' maintaining preparedness for M&A activity.



lem of a bank which wants to maintain its rating over a chosen horizon, when unex-
pected losses can occur, asset quality may deteriorate and when risk transfer or timely
access to external capital market without excessive costs may not be possible. We show
how to incorporate this minimum rating targeting problem into a value-at-risk frame-
work routinely used by banks, and illustrate the approach with a hypothetical bank hold-

ing only a corporate credit portfolio.

Our approach is analogous to a bank reserving a capital buffer on top of its regulatory
minimum capital requirement, studied by Peura and Jokivuolle (2004)°. They develop a
simulation methodology to determine the capital buffer a bank would hold on top of the
regulatory minimum capital requirement in order to meet future minimum requirements
with a chosen probability. In the rating targeting problem, minimum capital requirement
is replaced by an economic capital target. Because economic capital is itself obtained
from a value-at-risk calculation, the approach in effect involves two nested value-at-risk

problems.

To address the puzzle of Jackson et al. (2002) of excessively high capital levels, we
calibrate the confidence level parameter with which a highly rated bank would prefer to
maintain at least a single A rating over its planning horizon. To this end we use data on
a representative US high quality bank's credit portfolio, reported in Gordy (2000), and
on large US double A banks' Tier 1 capital ratios. The result of such a calibration can
then be compared with evidence from banks' rating transition probabilities, reported in

Nickell et al. (2000), which provide a direct indication of how often an AA rated bank

® The analogy was first discussed in Gordy and Howells (2004) which is an extended working paper ver-

sion of Gordy and Howells (2006).



would tolerate a rating downgrade below single A. We find these two alternative meas-
ures of the confidence level to be in line, which supports the view that rating targeting

behavior may explain the high-quality banks' excessive capital levels.

The paper is organised as follows. In section 2 the two-stage value-at-risk simulation
framework is described, and section 3 presents evidence of the confidence level used by
high-quality banks in rating targeting. Section 4 discusses the results and possible future

research opportunities. Section 5 briefly concludes.

2 A model of rating targeting

We consider a hypothetical bank with assets consisting of corporate credits only. We
assume that the bank wants to maintain its rating at or above a given target, say A, with
confidence level « over its planning horizon 7. The confidence level can be interpreted
as the outcome of the bank trading off the benefits of a given rating against the cost of
the capital required to support the rating. The horizon T is related to the capital market
imperfections that the bank faces in adjusting its portfolio and capital in economic

downturns.

We assume that rating is determined by external agencies through a comparison of the
bank’s actual capital and its economic capital. In particular, to obtain its minimum rat-
ing target, the bank’s actual capital must exceed the economic capital associated with
the confidence level implied by the minimum rating target (such as 99.96% over one
year horizon for an A rating). Economic capital increases with the applied confidence

level, hence better ratings necessitate increasing amounts of capital.



Bank capital dynamics is driven by bank income 7 and credit losses L. Given initial

capital Co, bank capital at the planning horizon 7 satisfiesC, =C, + 1, —L,. We ex-

clude new equity issues over the planning horizon with reference to capital market im-
perfections. We also ignore dividends since these would not be paid in adverse eco-
nomic conditions®. Denoting the economic capital associated with the bank’s rating tar-

get by E, we can express the bank’s rating targeting objective as

P[Cy+1,-L, 2E,|>a (1)

The minimum initial capital satisfying condition (1) may then be written as

C,=min{C,:P[C,+1, - L, >E,]>a}
=min{C, : P[C, - E, > (E, —E,)+(L, - I,)]> a}

(2)

The latter expression shows that the rating targeting problem reduces to the choice of
the capital buffer to be held in excess of the current economic capital, Co — Eo. More-
over, this capital buffer reserves for two sources of uncertainty: 1) changes in economic
capital over the planning horizon, and 2) bank’s net losses over the planning horizon. In
effect, we simulate bank’s actual capital and the minimum capital required for a given

rating, i.e. economic capital, simultaneously. Their joint dynamics determines the re-

¢ One could argue that maintaining ability to pay dividends also in adverse economic conditions is a pre-
requisite for maintaining a high rating. Therefore adding such a dividend "requirement" to our model

could be considered as an extension.



quired capital buffer, the excess of actual over economic capital, which the bank needs

to hold to achieve a given confidence in maintaining its target rating.

The minimization (2) is a value-at-risk problem which would reduce to a standard
value-at-risk problem if we ignored the economic capital constraint. Including economic
capital makes the problem a nested value-at-risk problem because E+ is itself a result of

a value-at-risk calculation; hence our model could be termed "VaR on VaR".

The uncertainty in our model stems from rating migration in the bank's credit portfolio.
Rating transitions and defaults over the planning horizon determine portfolio rating dis-
tribution and credit losses at 7. Portfolio rating distribution in turn determines economic

capital at 7.

We apply the standard one-factor version of the CreditMetrics methodology (Morgan,
1997), used in numerous studies (see e.g. Gordy, 2000, Jackson et al., 2002, and Peura
and Jokivuolle, 2004), for generating correlated rating transitions and defaults over the
horizon T. This is implemented through a single period Monte Carlo simulation. To
avoid simulation on simulation, we use an analytic approximation for calculating eco-
nomic capital at 7. Our approximation is the Basel 2 IRBA function (Basel Committee,
2004) which is based on the same fundamentals as the CreditMetrics methodology (see
Gordy, 2003). We adjust the confidence level in the IRBA function away from the Basel
2 value (99.9%) and remove the ad hoc smoothing added by the Basel Committee and

implemented through the correlation function. We keep the maturity adjustment in the



formula to account for maturity sensitivity of economic capital’. Based on the IRBA

formula, our economic capital formula reads

E=3 (- D)EAD|LGD,x N - (PD)+N*(B)Wp:

i=1 \/1_pi

—PD, xLGD, :xM, (3)

to be applied both at time 0 and at time 7, where the maturity adjustment, M;, is given

by

M- 1+ (m, —2.5)b |
' 1-1.5b

m; is maturity in years, b = [0.11852 - 0.05478 In(PD)]"? (see Basel Committee, 2004)°,

K is the number of credit assets in the bank’s portfolio and D; is an indicator function of

default for obligor i. EAD; and LGD; are the exposure and the percentage loss given de-

fault, N is the standard normal distribution function, N/ is its inverse function, PD; is
the probability of default and p; is the correlation of the obligor's asset value with the

systematic factor. The confidence level £ depends on the rating target.

" The IRBA model in effect provides a measure of economic capital which is based only on losses in-
curred by defaults. It is not a mark-to-market based economic capital model used e.g. in Jackson et al.
(2002). Nonetheless, we do not know exactly how much credit rating agencies weight potential losses
from defaults on the one hand and losses in market value of bank credits on the other hand in their as-
sessments of banks' solvency. Therefore, it may well be that our IRBA based economic capital model in
default mode was well in line with agency rating criteria, especially around year 2000 which we use in
our calibration of ¢; see the next section.

® Note that for m, = 1 the maturity adjustment equals one.
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Bank income accrues from loan portfolio entirely, the income from each loan being a
fixed multiple & of the expected loss rate on that loan. The credit loss from a defaulted
asset, on the other hand, is deterministic LGD percent times the exposure at default. We

hence obtain the following expression for net loss over the planning horizon T

K K
L, =1, =Y D, LGD,EAD, - (1- D, )6PD,LGD,EAD, (4)

i=1 i=1
where PDs are time zero unconditional PDs.
3 The rating targeting confidence level implicit in bank capital

Here we calibrate the confidence level « associated with rating targeting by matching
model capital with equity capital actually held by highly rated US banks. We use data
on a representative US high quality corporate credit portfolio allegedly held by such
banks®. We then contrast the calibrated value with a more direct measure of the confi-

dence level.

The confidence level a with which a bank wants to maintain its minimum rating target
can be interpreted as a result of the bank's capital structure optimization problem in

which the bank’s credit rating is a factor. The higher the confidence level, the more the

% Banks reserve capital also for risks other than corporate credit risk, such as market, liquidity and opera-
tional risks. Moreover, part of banks' credit risk is retail which we neither consider. It is difficult to say
how on balance these ignored items affect banks' overall equity ratios. Therefore we implicitly assume
that by considering corporate credit risk only gives us a fair estimate of the average risk in banks' overall

portfolios (see Jackson et al., 2002, section 4.2).
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bank values the benefits associated with a sufficiently high rating vis-a-vis the cost of
additional equity, given the risk level of its assets. The value of « is likely to vary across
banks and perhaps also across time, and it may depend on the specific rating target a
bank has as well as on the relative easiness and cost-effectiveness with which a bank
can adjust its economic capital over time. Nonetheless, we find it interesting to estimate

the value of « that, say, AA rated banks typically use.

We calibrate « by equating capital generated by our model with the median capital held
by a sample of banks. An alternative way to assess the average value of «is to look at
the historical rating transition probabilities for banks. For instance, if a bank initially has
an AA rating, the historical probability that its rating is in a year's time downgraded to
less than a single A rating gives an indication of the confidence level with which an AA
bank wants to stay at least single A. As our approach in this paper suggests, if a bank
knows and can measure its asset risks, it should be able to build capital buffers in ad-
vance so that a rating downgrade below a certain threshold rating occurs only with its
chosen probability. By comparing the average value of « calibrated to banks' actual
capital buffers with banks' rating transition probabilities reported in the previous litera-
ture (in particular Nickell et al., 2000) we may also be in a stronger position to suggest
that banks' minimum rating targeting behaviour is a potential explanation to the excess

capital puzzle reported in Jackson et al. (2002).

In calibrating « to banks' actual capital we focus on the highest rated banks which are
likely to be the most sensitive ones about maintaining a sufficiently high minimum rat-
ing. Jackson et al. (2002) argue that banks that are active in various unsecured credit

markets, such as serving as major counterparties in swaps trading, target at the mini-

12



mum a single A rating. Moreover, anecdotal evidence suggests that a major swap dealer
bank in normal times is required to have an AA rating. We therefore assume that the
model bank initially has an AA rating and wants to maintain at least a single A rating
over a year's horizon. The planning horizon 7 in our model is therefore set at one year,
which appears a fairly standard assumption of bank practice, and the confidence level S

in the economic capital model (3) is set at 99.96%, following Jackson et al. (2002).

Detailed information on banks' credit portfolios is scarce. To our knowledge, the pri-
mary source of information used in similar studies are the representative US bank cor-
porate credit portfolio rating distributions reported in Gordy (2000). Based on a survey
conducted by the Federal Reserve Board he presents rating distributions for an average
quality and a high quality US bank. We follow Jackson et al. (2002) who argue that the
largest US banks are most likely to hold the high quality credit portfolio. Therefore we
focus especially on the AA rated banks among the 20 largest US banks, chosen on the
basis of the S&P long term bond rating, and assume that a median bank among them
holds the US high quality portfolio. Like Jackson et al. (2002), we further assume that
the portfolio consists of 500 bullet loans, each loan of equal size and with a three-year
maturity. The loans are distributed over rating categories according to the shares of the
US high quality portfolio. We apply a uniform 20% asset correlation p and assume a

constant 45% LGD for all loans'®. The S&P's rating transition probability matrix is used

19 Jackson et al. (2002) model recovery (1-LGD) stochastically using the beta distribution with mean 50%
and standard deviation 25%. Thus our base case deviates from theirs in that our 45% LGD implies a
somewhat higher mean recovery of 55%. Our choice of 45% LGD is the same as the Basel Committee's
choice for senior unsecured loans' LGD under the Internal Ratings Based approach. Moreover, we per-
form sensitivity analysis of the calibrated « by varying the parameter assumptions of our base case; in-

cluding the LGD assumption.
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in simulating rating transitions and defaults over the planning horizon as well as in ob-
taining one-year default probabilities to be used in the IRBA function. By so doing we
assume that there is a one-to-one correspondence between the S&P's ratings and the
bank's internal rating system. The margin income multiplier & (equation 4) is set at 3,
based on the calibration results in Jokivuolle and Peura (2004). Figure 1 provides an

illustration of the simulation procedure.

[Figure 1]

As Gordy's (2000) portfolio rating distribution dates from the late 1990's'!, we consider
twenty largest US banks having A or AA rating in year 2000. Due to some missing ob-
servations in the Bankscope database we are left with eleven A rated banks and five AA
rated banks. Not knowing the exact year of the portfolio data, and also to smooth for
potential transitory variation in bank capital ratios, we take the average Tier 1 ratio of
each sample bank over 1997-99 (see Figure 2)*%. In the sub sample of the five AA
banks, the median Tier 1 ratio is 9.2%. In the calibration, the value of «is found by
matching the amount of capital implied by the 9.2% ratio with capital produced by our

model for the US high quality portfolio.

[Figure 2]

[Figure 3]

! The dates of the Fed survey on bank portfolios are not reported in Gordy (2000).
12 Using data on capital ratios from the last boom years of the end of 1990's fits well with the premise of
the rating targeting framework that it is in the good times that banks have an opportunity to build precau-

tionary capital buffers for the purpose of minimum rating maintenance.
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Figure 3 provides an illustration of the calibration for the various parameter combina-
tions. Each upward sloping curve in the Figure depicts, for a given parameter combina-
tion, the amount of capital (y-axis) the VaR on VaR model requires to obtain a given
rating targeting confidence level (x-axis). The intersection of a given curve and the hori-
zontal line drawn at the 9.2% level, the Tier 1 ratio of the median AA bank, marks the

calibrated value of ¢ on the x-axis®®.

For our base case parameter choices « of AA banks obtains (approximately) the value
99.60%. The other parameter combinations depicted in Figure 3 provide a sensitivity
analysis of the calibration, in which we vary portfolio maturity, realized LGD and the
asset correlation around the base case values. In these alternative cases considered

a ranges from approximately 96.25% to more than 99.96%.

As our AA bank sample only consists of five banks we also look at the A rated banks.
Their sample median Tier 1 ratio is 7.8% which is, as expected, somewhat lower than
that of the AA banks'. It implies with our base case parameters an « value of (approxi-
mately) 98.23%. Given the assumption that the A rated banks typically hold a similar
high quality portfolio as the AA rated banks, the lower o implies that these banks are
willing to tolerate a somewhat higher probability of being downgraded below their cur-

rent rating.

3 In practice, we have computed the capital buffer and the resulting capital ratio for a number of alterna-
tive values of . We then complete the calibration by using linear interpolation to find the value of

a which matches a given Tier 1 ratio.
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Moody's rating transition data for banks, as reported in Nickell et al. (2000), shows how
often banks in actuality are downgraded below a certain threshold from a given initial
rating. Acknowledging that there should be a high correspondence between S&P and
Moody's rating categories, the Moody's data over 1970-1997 shows that an AA bank
has a 0.3% probability in a year's time to be downgraded below single A rating (Nickell
et al., 2000, Table 2). This implies an « equal to 99.7%*. Nickell et al. (2000) also re-
port model based estimates of bank rating transition probabilities, conditional on the
state of the business cycle or the country of bank domicile, which imply values for

o between 98.9% and 99.6%". By and large, these estimates of « are well in line with

our base case calibrated ¢, 99.60%.

4 Discussion

Our work relates to the recent literature on whether regulatory capital requirements are
the binding capital constraint on banks or whether banks' own economic capital choice
exceeds regulatory requirements. Peura and Jokivuolle (2004) study banks' precaution-
ary capital buffers on top of regulatory minimum capital requirements and argue that
when the precautionary buffers are taken into account the resulting bank capital levels
may well exceed banks' economic capital. This is an alternative explanation to the one

advocated in this paper that precautionary capital buffers are reserved on top of some

4 What should probably be taken into account in inferring « directly from the rating transition probabili-
ties is the alleged autocorrelation of rating changes. That is, the probability that an A rated bank will be
further downgraded, conditional on a downgrade from AA to A in the previous period, may be higher
than the corresponding unconditional probability.

1> These are based on cumulative transition probabilties over one year horizon for a downgrade from

Moody's Aa to Baa or below (Nickell et al., 2000, tables 6 and 8).
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minimum economic capital level, associated with a minimum rating target. One cannot
directly discriminate which of the two constraints is the binding one because the two
confidence levels for not breaching the respective constraints are unobservable. How-
ever, evidence in Jackson et al. (2002) that bank rating downgrades do have a signifi-
cant negative effect on banks' trading volumes in the swap markets lends support to the
rating targeting based explanation. This latter explanation is also supported by the find-
ings in this paper. US AA banks' actual capital buffers imply a confidence level for
maintaining at least an A rating, which is in line with an AA bank’s historical transition

probability to a rating below A.

Further direct empirical evidence on banks' rating targeting behaviour would also be
helpful. Such evidence until now includes Kisgen (2005) who shows that firms increase
their capital market activity after rating downgrades. His analysis could be extended to a
sample that only contains banks. Using his approach, it could be tested whether the
A/BBB threshold is more important for banks in particular than the threshold between
investment grade and speculative grade that he finds for firms in general. This could
complement the evidence for the A rating as a minimum target, which is argued for by
Jackson et al. (2002) and which also gets support from the bank rating transition prob-

abilities reported in Nickell et al. (2000).

The ideas on modelling bank capital buffers, developed further in this paper, could also
be used in the empirical measurement of actual buffer capital. Until now the evidence
on banks' capital buffers is somewhat mixed. For instance, Ayuso et al. (2004),
Lindquist (2004), Bikker and Metzemakers (2004) and Jokipii and Milne (2006) all re-

port evidence that banks' capital buffers move, if anything, counter-cyclically, ie they
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decrease in booms and increase in downturns. This seems to run counter to the precau-
tionary buffer view which suggests that buffers should be built in good times to be then
consumed in bad times when risks are materialised and external capital is hard to come
by. However, in these papers the buffer is defined with respect to the Basel 1988 Ac-
cord minimum requirements which are not a good proxy for minimum economic capi-
tal. Therefore, the results of these studies may not really enable conclusions regarding

banks' capital management with a view on rating targeting.

By contrast, Flannery and Rangan (2002) who use market values of equity, show that
since the 1990's US banks' higher capital levels have clearly become accompanied with
the level of their risk-taking. Further empirical analysis which would explicitly consider
the interaction between bank ratings, economic capital, and capital buffers, and would
control for the time-varying through-the-cycle agency rating criteria (as studied by

Altman and Rijken, 2004), would clearly be welcome.

The simulation procedure we have used in this paper could also be developed in a num-
ber of ways. The bank’s re-lending policy could be added to give a more realistic pic-
ture of the bank's credit portfolio asset management (see Gordy and Howells, 2006, for
an example). Secondly, taking account of rating agencies' "through-the-cycle" rating
methodology could be considered (see the discussions in e.g. Altman and Rijken, 2004,
and Gordy and Howells, 2006). Essentially this rating methodology implies that a rating
stays constant over an economic cycle if there is no change in the company's financial
position relative to other companies. An implication of through-the-cycle ratings is that
a given rating implies a lower probability of default in a cyclical peak than in a trough.

Bangia et al. (2002), and especially Nickell et al. (2000) concerning banks, provide evi-
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dence of such state dependent default probabilities. By the same token it could be ar-
gued that in our model of rating targeting the minimum economic capital needed for the
minimum rating should depend on the state of the business cycle. If the economy were
in a boom (recession), more (less) economic capital would be required for a given rat-
ing. This could be incorporated in our simulation model by adopting e.g. the two-state
Markov model for the evolution of the business cycle used by Peura and Jokivuolle
(2004), which would be used with state dependent rating transition probabilities (see

Bangia et al. (2002)).

5. Conclusions

In this paper we have suggested a methodology for putting in practice a bank's pursu-
ance to maintain a minimum credit agency rating. A number of authors have argued that
maintaining a sufficiently high rating, in practice single A, is crucial to a high-quality
bank's business operations such as functioning as active derivatives counterparty. We
started with the simplifying assumption that a bank's rating follows from the level of its
capitalization relative to its risks, the latter measured by economic capital. In order to
maintain a minimum rating a bank then has to maintain over its planning horizon
enough equity to meet the economic capital needed for that minimum rating. We cast
the rating targeting problem in an extended value-at-risk framework in which one value-
at-risk calculation is nested in another. This structure can capture the dynamic economic
capital constraint. The model can generate bank capital levels which are much higher
than those obtained from standard single period economic capital models, and may
hence explain the excess capital results reported in Jackson et al. (2002). When cali-

brated to actual Tier 1 capital held by AA rated US banks, the model implied confidence
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level related to maintaining at least an A rating over time is broadly in line with the his-

torical transition probability of an AA bank to be downgraded below A.
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Figure 1. Hlustration of the simulation framework

P = E+L.—1I;

Pl = El+Li-I’

I)O -
P = E+L-I)
N /)
'
time 0 time T

where P, E; and L; —I; are portfolio rating distribution (ie credit portfolio quality),
economic capital corresponding to the bank’s minimum rating target and net credit port-
folio loss, respectively, with # = 0, T denoting time and s = 1,..., S denoting simulated
portfolio rating distribution scenario. Starting with a given initial portfolio rating distri-
bution £, in period 0, we simulate S = 10.000 rating transition scenarios for the 500
bullet loans over period [0,7] (one year). In each simulated scenario s, the rating distri-
bution P, yields economic capital £, according to (3) and net credit loss (L} — ;) due

to defaults and accrued margin income according to (4). Required initial capital is de-

termined from (2) based on the sum of the economic capital and the net credit loss.
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Figure 2. Average Tier 1 ratio over 1997-99 of sixteen large US banks with A or AA

rating in 2000

Banks are numbered in ascending order according to their average Tier 1 ratios. The

median of the A and AA sub samples are taken, respectively, of the 3-three year average

Tier 1 ratios.
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Figure 3. Calibration of a.

In the base case the portfolio loan maturity used in economic capital calculation is three

years, asset correlation is 20% and the realized LGD is 45%. The other curves depict

variations to the base case such that only one parameter value is changed at a time. The

alternative curves are named according to the varied parameter value. The horizontal

curve depicts the 9.2% median Tier 1 ratio of the sample AA banks.
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