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A quantification of the minimum capital requirement
in the case of the Internal Ratings Based (IRB) App-
roach is made on the basis of an assessment of a cli-
ent’s creditworthiness by the bank itself, i.e. the bank
effectively takes over also the role of rating agencies.
For this reason this approach’s methods place greater
demands of the qualitative and quantitative nature on
the risk management system in banks.

In this article we shall deal with the minimum capital
requirement for covering the credit risk of receivables
towards sovereigns, banks, businesses and retail seg-
ments, and which forms the most extensive compo-
nent of Basel II. Due to the considerable scope of the
issue we shall here not deal with securitisation instru-
ments and their risk-minimising effects. We shall deal
with the individual methods of the new Capital Accord
for calculating credit risk and the minimum capital
requirement. We also aim to highlight and quantify the
advantages provided by Basel II to small- and me-
dium-sized enterprises. In the conclusion we examine
how the implementation of the individual Basel II met-
hods will influence the cost of credit across different
ratings and sizes of business.

The procedure of quantifying the minimum level of
regulatory capital for covering credit risk (RCmina)
under this approach is opposite to that of the standard
method. This approach first calculates RCminb as the

value of a loss from a unit of the nominal value of a
receivable in the case of the client’s default and then
the level of the given client’s risk weighting is derived
from this. This reasoning is underlain by the following
basic relations:

RC           RC
–––– = ––––––– ≥ 0,08 (1)
RWR R . RW

RCmina = RC . 0,08 = R . RW . 0,08 (2)

RCminaRCminb = –––––––– = RW . 0,08 (3)
R

RCminbRW = –––––––– = RCminb . 12,5 (4)
0,08

Kde:
RC – regulatory capital of the bank in mill. SKK
R – value of the receivable in mill. SKKSk
RW –risk weighting expressed as a decimal
RWR – risk-weighted receivables in mill. SKKk
RCmina – minimum level of regulatory capital in mill.
SKK for covering credit risk
RCminb – minimum level of regulatory capital per koru-
na of the nominal value of a receivable corresponding
to the unexpected loss from one koruna of the recei-
vable’s nominal value.

The IRB approach sets clear algorithms for calcula-
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ting RCminb for individual receivables. The basic com-
ponents of these algorithms are:

1. Probability of default (PD). This is the probability
that over the course of one year the debtor will default,
and is given by the quality and creditworthiness of the
client. The minimum value of this probability is set at
0.03% and features in the calculation as a decimal
number, e.g. its minimum value 0.03% = 0.0003 [10].

2. Loss given default (LGD). This is the proportion of
loss from a receivable in the total volume of the recei-
vable in the case of the debtor’s default. The value of
this component is given by the quality of the loan
transaction, meaning primarily the quality and quanti-
ty of the receivable’s security. This variable, too, featu-
res in calculations as a decimal.

3. Maturity (M). This is that part of the agreed period
in years remaining to the debtor for settling its liabiliti-
es towards the bank.

After calculating RCminb we can determine the mini-
mum level of regulatory capital for covering the credit
risk (RCmina) via two methods:

a) direct method:
RCmina = RCminb . EAD                                          (5)

b) indirect method: this method first calculates the risk
weighting (RW) from RCminb according to the relati-
onship (4), and which then features together with EAD
in the calculation of RCmina as follows:

RCmina = RW . EAD . 0,08                                         (6)

Both calculation methods feature a further basic com-
ponent – exposure at default (EAD). The value of this
component is given primarily by the type of loan and the
manner of its drawing from the side of the debtor.

The IRB Approach is demanding primarily due to
complexity and difficulty of models for determining the
abovementioned components (PD, LGD, M and EAD).
In the interest of a gradual preparation of the conditi-
ons for implementing the IRB Approach from the side
of banks, Basel II allows two methods in the approach:

1. Foundation IRB Approach (FIRB)
In the case of this method only the value PD is deter-

mined by the bank and the remaining components are
left to the national regulator, or are given by Basel II
rules. For example, the LGD value under this method is
set at 45% for standard (problem-free) receivables and
at 75% for other receivables, and M is set at 2.5 years.

2. Advanced IRB Approach (AIRB)
Using this method, all four components (PD, LGD, M

and EAD) are determined by the bank itself. In the case

of loans with a maturity of more than 1 year the minimum
value for M is set at 1 year and the maximum 5 years.

It is necessary to emphasise that this differentiation
between the foundation approach and the advanced
approach may be applied only in the case of receivab-
les towards sovereigns, banks and businesses. In the
case of retail receivables the bank must determine all
the necessary components (PD, LGD and EAD) itself,
regardless of the IRB method implemented. We shall
here not deal with models for determining basic com-
ponents, but shall return to the manner of these com-
ponents’ arrangement in the algorithms for calculating
RCminb and RW in the case of the individual categories
of receivables under Basel II.

Receivables towards sovereigns,
banks and businesses

For calculating RCminb (the unexpected loss value)
of these receivables Basel II sets a function that, after
mathematical adaptation of its form, we can write as
follows:

Φ-1(PD) + S0,5 . Φ-1 (0,999RCminb = UL = [LGD . Φ(––––––––––––––––––––––––) –
(1 – S)0,5

1 + (M – 2,5)b– PD . LGD] . –––––––––––– (7)
1 – 1,5b

Where:
PD, LGD and M are as defined above,
Φ – the distribution function of the standardised nor-

mal distribution,
Φ-1(PD) – inverse function to the standardised normal

distribution,
PD . LGD – expected loss (EL) value,
S – correlation with the systemic risk factor regarding

PD, where this variable is calculated by the follo-
wing relationship:

1 – e(– 50 . PD)
S = 0,12 . –––––––––––––– + 0,24 .

1 – e-50

1 – e(– 50 . PD)
. (1 – –––––––––––––– ) (7.1)

1 – e-50

Where e is the basis of the natural logarithm.
The value S is under this relationship indirectly pro-

portional to the value PD, i.e. S falls with a growth in
PD and vice versa [1].

b – the variable of the progressivity of the effect of a
loan’s maturity, where this is calculated as follows:

b = (0,11852 – 0,05478 . Ln (PD))2 (7.2)

Where Ln is a natural logarithm.
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After constructing the function for calculating RCminb,
or respectively UL, we can in accordance with (4) write
the risk weighting function in its expanded form as fol-
lows:

Φ-1 (PD)+ S0,5 . Φ-1 (0,999)RW = 12,5 . [LGD . Φ(––––––––––––––––––––––––) –
(1 – S)0,5

1 + (M – 2,5)b– PD . LGD] . –––––––––––– (8)
1 – 1,5b

This function is growing in the case of LGD = 45%,
or respectively 75% and M = 2.5 years, in PD from

0.03% to 30%, and declining in the interval 30% to
99.9%. The maximum of the function is given by the
level of LGD as shown in the following graph 1.

From the practical aspect the most interesting risk-
weighting values are in the relevant values of the pro-
bability of default, i.e. PD in the interval from 0.03%
through to 10%.

As is clear from graph 2, the risk weighting is very
sensitive to the value PD. A risk weighting of less than
100% is achieved in the case of an LGD = 45%, or res-
pectively 75% and M = 2.5 in the case of a PD less
than 1.266%, or respectively 0.365%.

Graph 1 Risk weighting in % for LGD of 45% and 75%, with M=2.5 and PD in the interval 0.03% to 99.9%.
(Sovereigns, banks, businesses) 

Graph 2 Risk weighting in % for LGD of 45% and 75%, with M=2.5 and PD in the interval 0.03% to 10%.
(Sovereigns, banks, businesses)

Source: own processing.

Source: own processing.
To be continued in 12/2005
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