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1. Introduction

Banks have a prominent role in the financial and business
environment. The increasing risks that banks face, have
led to the introduction of the new regulatory framework of
Basel II, which defines the core principles for financial
risk management in banking institutions. One of the pillars
of this framework involves the banking supervision
process. The central banks that are responsible for
supervising the banks in each country use rating systems
to assess the soundness of the banks. According to
Sahajwala and Van den Bergh (2000), the emphasis is put
on the development of formal, structured and quantified
assessments taking into account the financial performance
of banks as well as their underlying risk profile and risk
management capabilities. Such assessments support the
supervisors and examiners in identifying changes in banks'
condition as early as possible.

Due to lack of sufficient historical data about bank
defaults, bank rating systems usually implement empirical
assessment techniques, which are based on a broad set of
criteria selected from the CAMELS categories (Capital,
Assets, Management, Earnings, Liquidity, and Sensitivity
to market risk).

Several multicriteria techniques have also been used
(mainly at the academic/research level; cf., Mareschal and
Brans, 1991; Raveh, 2000; Zopounidis et al., 1995). This
short paper presents the DSS implementation of a
multicriteria bank rating approach. The proposed
methodology is based on the PROMETHEE II method
(Brans and Vincke, 1985). The bank evaluation criteria are
selected in cooperation with expert analysts from the Bank
of Greece. The selected criteria comply with the CAMELS
framework and include both qualitative and quantitative
measures. Special emphasis is put on the sensitivity of the
results with regard to the relative importance of the
evaluation criteria and the parameters of the
PROMETHEE method. Analytic sensitivity analysis
techniques are used for this purpose, together with Monte
Carlo simulation.

2. Problem context and methodology

The main output of bank rating models is the classification
of the banks into ordinal risk grades (groups). The number
of risk groups is usually defined to be equal to 5, with
group 1 indicating low risk/high performance banks and

group 5 indicating high risk/low performance banks. The
overall performance is decomposed into partial scores (for
each individual evaluation criterion).

In accordance, with the CAMELS model which used
by the Bank of Greece, a multicriteria methodology has
been implemented that enables not the only definition of
the required risk grades, but also the development of an
overall performance index that enables comparisons on the
relative performance of the banks. The methodology is
based on PROMETHEE II. The workflow of the
methodology is given in Figure 1.

The PROMETHEE II method is widely used to rank a
set of alternatives on the basis of pairwise comparisons. In
the proposed methodology, PROMETHEE II is also used
to perform an absolute evaluation of the banks in
comparison to a pre-specified reference point, which is
selected by the bank analyst either as the ideal or the anti-
ideal bank. The system incorporates several tools for
supporting user in the specification of the evaluation
parameters (weights, type of preference functions and the
associated parameters) and provides detailed results on the
overall score of the banks (net flows), its decomposition
into partial scores (unicriterion net flows), and the implied
risk ratings.
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Figure 1: Modeling methodology

Special emphasis is also put on the sensitivity and
robustness of the results. To this end, analytic procedures
and Monte Carlo simulation are used. Analytic procedures
are employed to define intervals for the criteria’s weights,
the parameters of the preference functions and the banks’
data, within which the ratings of the banks remain
unchanged. On the other hand, Monte Carlo simulation is
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used to explore how different scenarios for the weights of parameters on the partial scores (unicriterion flows) of the
the criteria and the preference functions affect the rating of banks.
the banks.
3. An illustration of the DSS - Crieria Pref. function Parameer ldeal Antiideal Benchmark
The DSS has been installed at the Bank of Greece, where - . R EEBCETAET
it is currently in use. Multiple individual analysts can use K S e | G
the DSS simultaneously, in their local PCs, all having ; % k2 Gas | 30 AN 6N 2%
access to a shared database, which has the information on \ ol | Gaw | PR A0 SR 29
the criteria and the banks. Senior analysts have full access P M e T
to the database and they are able to make permanent £ % B o | 05 TN 2B | 1k
changes, by modifying the set of evaluation criteria, their i % Mk | s | S0 00 503
weights and the corresponding type/parameter of the 2 % e
preference functions. Lower-level users have full access to " ‘\ m t::z:; ggg ggg ggg ggg
all the capabilities of the system, but they are only allowed ¢ Vad | Lnew | 5050 B 3
e . . \ Man10  Linear 500 050 550 300
to make temporary modifications to the database, which e M e | afi Lhem | 500 050 5 300
are discarded upon exit from the system. e B
In its initial form 31 criteria (financial ratios and i o ECEETRUETNEE
qualitative criteria) have been included in the system, el [Gmg ] e ‘ Bl Gass | 0% 20 0m 10
covering all aspects of the CAMELS framework. The ;‘Abm;a‘umﬁn Cr e E:f I
system, however, allows the user (senior analyst) to O Resvordiin | | O st O ‘ Egg THE R LTI
modify the set of criteria. The weights of the criteria have g Lnea | S0 00 5 30
been defined by the senior analysts of the Bank of Greece. . FERTETRTEET)
The weights are defined for each main category of criteria,
as well as for the criteria in each category. Estimates of Figure 3: User-inputs for the partial preference functions
the criteria importance are also given using the rank-order (generalized criteria)
centroid (ROC) and rank-sum (RS) approaches (Jia et al.,
1998) as shown in Figure 2. The results from the application of the PROMETHEE II
method are presented through the screen of Figure 4. The
overall net flows (rescaled in the aforementioned [0.5, 5.5]
SRS Crteria scale) are shown for each year and each bank. Interactive
R o g o] FenERT e o sensitivity analysis is available. The user can modify the
Asset Risk 2000 2292 2308 | Ass2 2000 1500 2000 weight and/or the parameter of the preference function for
Management Risk| 15.00 10.42 15.38 Ass3| 2000 15.00 20.00 . .
Eamings Risk 15.00 10.42 15.38 Assd| 20,00 15.00 20.00 a selected criterion and the net flows are updated
e o | automatically. Analytic sensitivity results are also
available in separate sheets, with regard to the weights of
the criteria and the parameters of the corresponding
preference function (e.g., Figure 5). Individual detailed
(%) CAMELS weights Retum . o pe e e
pea—— reports on evaluation of a specific bank and the sensitivity
] Nomalzation of its ratings with respect to the parameters of the
evaluation are also available.
Figure 2: Definition of the criteria’s weights and their
ROC and RS approximations AGR [ 2431347 270 265 23 u
ALP 238 242 181 173 199
ASP 271328 341 331/ 306
For the specification of the preference functions of the AN 15.1713.02/2.59/2.99/5.18
criteria (i.e., the generalized criteria in PROMETHEE) EMP_12.05]2.8713.07] 3.06/3.15
and the corresponding parameters, the system provides a EUR | 144]1.63]2.07] 1.2/ 185
visual representation that supports the user. Through the GEN |2.34/3.6313.45/ 3.81[3.61
screen of Figure 3, the analyst can specify the form of the MAR |2.3212.52|2.32| 2.52]2.39
preference  function (Gaussian or linear), the OME | N/A | 2.2 2.1712.663.53
corresponding parameter and the resulting unicriterion net PIR | 25712.6312.512.1912.24
flows for the banks in the database are illustrated in a PROT| Wi 248\ 2.22) 2.26 187 |
graph. All net flows are rescaled in a [0.5, 5.5] interval in B
accordance with the overall 5-point rating scale. With this e — e T Ee— L
rescaling, lower net flows indicate better performance and {IAGH =] Pmn e :Z:“ ,ﬁ,—n T
lower risk. The rescaling is based on the ideal and anti- Repont | [ Compaman | |2 = | et [ [ L]
ideal values of the criteria, which are defined by the Prnt Ciose
analyst. This visual representation helps the user to i ] ]
understand the effect of the individual preference Figure 4: Presentation of the overall evaluation results
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Scenario analysis report: AGR

The user also has the capability to perform a Monte Cumudative distibution of rafings Eoxplot graph
Carlo simulation involving the parameters of the 100 -
evaluation process (weights, preference parameters). The } /
scenarios for the simulated parameters are either 0 4B oremsrm s
completely random but additional information from the £
. . . H —— 2001 R g}: ...............................
analysts can also be taken into consideration (e.g., the 5 // / || | &
. . . . . . z
ranking of the criteria in terms of their relative E 4 o 2003 325__;:&':1 ______________ E*j _____ ‘3%:' E@
importance). This kind of scenario analysis provides / / / T
useful statistics on the performance (net flows) of the ey L
banks (e.g., means, medians, standard deviations, 95% . 5
confidence intervals). Detailed results are also given for 1 2 3 4 5 U e e e v e
each bank as shown in Figure 6. This kind of report Rating 20 A G B
provides information on the dlstrlbqtlon of the r.atlrllgs for Ratings' dstnbton Cten's weghts
the selected bank (across all scenarios), the variability of Ratings oo Capt | Cap2 | Capy | et [ e | Aoy | 2
lts net ﬂow (BOX plot)‘ Informatlon IS also prOVIded on the Years 1 2 3 4 5 2001 Corr. withrating| -614 | -367 | 323 23 M7 439 273
. N . . 2001 0.00 29.60 70.40 0.00 0.00 Mean rating 1 N/A NA NIA N/A NIA M/A NA
relation of the simulated parameter (weights) with the 2002 0.00 0.00 49,80 50.20 0.00 Meanrating? | 183 86 56 15 41 55 | 42
evaluation results, which supports the identification of the | |5 86 1086 ¢t | e | b2 g2 g0 0K
Strengths and Weaknesses Of the Selected bank. 2005 0.00/82.40 17.60 0.00 0.00 Mean rating 5 N/A N/A N/A WA N/A N/A /A
2002 Cor withraling) 507 252 | 142 26 400 348 30
Y Distribution ~ ~ / Mean rating 1 /A NA NIA /A NIA M/A NA
Mean rating 2 /A NA /A /A NIA H/A NA
Promethee results — Meanratng3 | 133 = 62 75 15 41 &1 40
1 I
Categories  Criteria) Weight Lower bound Upper bound Stabili o . . . .
Capitgl ok Capd | 60 [!];0 F105 DDE 5 ) T3w g Figure 6: Scenario analysis report for a specific bank

Cap2 | 2000 184 259 1.96
Capd | 2000 1.7 2320 1466
Total | 30.00 2886 31.02 340
Asset risk Ass1 | 10.00 749 1297 2510
Ass? | 2000 1695 VAR
Ass3 | 2000 17.00 2352 1802
Assd | 20.00 947 2191 9.54
Assh | 30.00 2146 I3/ U5
Total | 2000 1686 2182 9.09
Management risk Man1 | 2000 15.51 26.62 2246

4. Conclusions

The bank rating system presented in this short paper, has
been developed to act as a supporting tool for the analysts
at the Bank of Greece. It provides a rich set of evaluation
options, visualization, and reports that enable the analysts
to identify the strengths and weaknesses of the banks.
Further enhancements are explored towards building early
warning models, the extension to cooperative banks, as
| well as the specification of appropriate criteria regarding
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