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Abstract— The management of risk data and information is key 
to the success of any risk management effort regardless of an 
organization's size or industry sector. Risk management 
information systems/services (RMIS) are used to support expert 
advice. One of the most important risks that need to 
manage is credit risk. This work is about developing the credit 
risk management system. System should define risks at credit 
approval level and monitoring interest/principal repayments.  
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I. INTRODUCTION 
While financial institutions have faced difficulties over the 

years for a multitude of reasons, the major cause of serious 
banking problems continues to be directly related to lax credit 
standards for borrowers, poor portfolio risk management, or a 
lack of attention to changes in economic or other circumstances 
that can lead to a deterioration in the credit standing of a bank's 
borrowers. Credit risk is most simply defined as the potential 
that a bank borrower will fail to meet its obligations in 
accordance with agreed terms. The goal of credit risk 
management is to maximize a bank's risk-adjusted rate of 
return by maintaining credit risk exposure within acceptable 
parameters [1]. Banks need to manage the credit risk inherent 
in the entire portfolio as well as the risk in individual credits or 
transactions. Banks should also consider the relationships 
between credit risk and other risks. The effective management 
of credit risk is a critical component of a comprehensive 
approach to risk management and essential to the long-term 
success of any banking organization [2]. 

For most banks, loans are the largest and most obvious 
source of credit risk; however, other sources of credit risk exist 
throughout the activities of a bank, including in the banking 
book and in the trading book, and both on and off the balance 
sheet. Banks are increasingly facing credit risk (or counterparty 
risk) in various financial instruments other than loans, 
including acceptances, interbank transactions, trade financing, 
foreign exchange transactions, financial futures, swaps, bonds, 
equities, options, and in the extension of commitments and 
guarantees, and the settlement of transactions.  

 Since exposure to credit risk continues to be the leading 
source of problems in banks world-wide, banks and their 
supervisors should be able to draw useful lessons from past 
experiences. Banks should now have a keen awareness of the 
need to identify, measure, monitor and control credit risk as 
well as to determine that they hold adequate capital against 

these risks and that they are adequately compensated for risks 
incurred. 

Risk management is the identification, assessment, and 
prioritization of risks (the effect of uncertainty on objectives, 
whether positive or negative [5]) followed by coordinated and 
economical application of resources to minimize, monitor, and 
control the probability and/or impact of unfortunate events or 
to maximize the realization of opportunities [1].  

For credit risks the main task is identifying at credit 
approval level.  In this level system should be able to store all 
need data in the database (all documents hard copies)  and 
analyzing this data set the composite risk index to the 
borrower.  

Composite Risk Index = Impact of Risk event x Probability 
of Occurrence [5] 

The impact of the risk event is commonly assessed on a 
scale of 1 to 5, where 1 and 5 represent the minimum and 
maximum possible impact of an occurrence of a risk (usually in 
terms of financial losses). However, the 1 to 5 scale can be 
arbitrary and need not be on a linear scale. 

The probability of occurrence is likewise commonly 
assessed on a scale from 1 to 5, where 1 represents a very low 
probability of the risk event actually occurring while 5 
represents a very high probability of occurrence. This axis may 
be expressed in either mathematical terms (event occurs once a 
year, once in ten years, once in 100 years etc.) or may be 
expressed in "plain english" – event has occurred here very 
often; event has been known to occur here; event has been 
known to occur in the industry etc.). Again, the 1 to 5 scale can 
be arbitrary or non-linear depending on decisions by subject-
matter experts. 

The Composite Index thus can take values ranging 
(typically) from 1 through 25, and this range is usually 
arbitrarily divided into three sub-ranges. The overall risk 
assessment is then Low, Medium or High, depending on the 
sub-range containing the calculated value of the Composite 
Index. For instance, the three sub-ranges could be defined as 1 
to 8, 9 to 16 and 17 to 25. 

Further, both the above factors can change in magnitude 
depending on the adequacy of risk avoidance and prevention 
measures taken and due to changes in the external business 
environment. Hence it is absolutely necessary to periodically 
re-assess risks and intensify/relax mitigation measures, or as 
necessary. Changes in procedures, technology, schedules, 
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budgets, market conditions, political environment, or other 
factors typically require re-assessment of risks. 

II. PROBLEM STATEMENT 
The system consists of 3 parts. 

1. Determination of the degree of credit risk in 
the field of credit approval 

2. As a result of monitoring the customer's payments 
assess the risk of default or nonpayment of loan for any 
other reason 

3. Reminder Procedures 

At the credit approval stage fuzzy logic was used for the 
evaluation of credit risk. All old methodologies use interval 
type evaluating parameters. This approach sometimes gets 
wrong results, e.g.  In old systems borrowers salary was 
fragmented to intervals such 200-400. And the risk index is 
changing from 199 to 200. We solve this using fuzzy sets and 
linguistic variables to evaluate borrower parameters [3].  

All information about borrower will be registered in the 
system. At this stage all collected degrees and information is 
investigated and one riskiness degree is setting for the 
borrower. And this application follow the flow with this degree 
and  last chef risk officer is decide to give or not the credit to 
this customer.  

Second part is Early warning system. The immediate goal is 
the consistent and uniform trigger of the review process and 
thus a reduction of the individual process and assessment risk. 

Basically, two models can be distinguished [4]: 

-  Heuristic models (in particular risk grids) 

- Empirical statistical procedures (in particular discriminant 
analysis) 

Next chart shows a list of common risk signals: 

 
For credit card business, for example, banks could use the 

variables retention period, age of the cardholder, and pattern of 
use (infrequent, average, frequent use) to design the grid. The 
resulting segments contain records about the behavior of the 

cardholders comprised there in. Comparing the exposure under 
review with the other exposures in the same segment makes it 
possible not only to make a statement about the probability of 
default, but also to draw conclusions for the further procedure 
with regard to the exposure. Next chart illustrates this 
procedure [6]. 

 
 

Reminder procedures are part of the credit monitoring of 
individual credit exposures. The system registers the 
occurrence of a default on interest or principal repayment, a 
collection letter automatically sent to the borrower. The length 
of the waiting period has to be stipulated in the internal 
guidelines and implemented in the systems. This ensures that 
collection letters are sent out in time in every case. 

For business reasons, it is possible to exclude certain 
customers from the standardized reminder procedures 
(individualized reminder procedures [7]). 

REFERENCES 
[1] David Hanson, “Risk Management Information Systems Defined”, 

American Society of Safety Engineers, 2005. 
[2] N. Nicholson, E. Soane, M. Fenton-O'Creevy,  P. Willman, “Personality 

and domain specific risk taking”, Journal of Risk Research 8, 2005, 
pp.157–176. 

[3] A. Alexiv, The interpretation and definition of membership functions of 
fuzzy sets, Methods and systems of decision-making. Riga, Riga 
Polytechnic Institute, 1979,  pp.42-50. 

[4] David Duden, and Peter Geaglone, “For Risk Managers – Enterprise 
Risk Systems Compared” , Risk & Insurance Technology Magazine, 
2006. 

[5] ISO/DIS 31000, “Risk management — Principles and guidelines on 
implementation”, International Organization for Standardization, 2009. 

[6] Hubbard, Douglas, “The Failure of Risk Management: Why It's Broken 
and How to Fix It”, John Wiley & Sons, 2009,  p. 46. 

[7] S.K. Kerimov, N.N. Veliyev “Informatsionnoe provide an automated 
system for commercial banks”, Information processes and systems, 
1996,  pp.13-17. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


