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Abstract:  Expert systems which are used in evaluating the credit-
worthiness of firms applying for credit lending services of the banks, are
researched. This research was done in three major steps: 1) survey of expert
systems in financial banking; 2) identification of disadvantages and

problems of expert systems, and; 3) proposals of knowledge sharing systems
to overcome these disadvantages.
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I .EXECUTIVE SUMMARY

In this paper,expert systems which are evaluating the <credit-
worthiness of the firms applying to the credit lendiﬁg services
of the banks,are researched.This research has done in three major
steps:

1)Survey of expert systems in financial banking

2)ldentification of disadvantages and problems. of expért systamsi
in financial banking:

~lntegrating the live data féed with the technical models and thé
knowledge base without losing the critical respdnse time
~Difficult knowledge acgquisition

~Limited system functioﬁs |

—Expenéive systems

~Computer—-illiterate users

3)Prqposing of knowledge Sharing systems té overcome these

disadvantagés
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applicanf;’Cthetitian and inﬁféasihg #ost‘Df ihfofmétion are the
chﬁf‘réaéoma fhaﬁ a’1éndér:sﬁéuiﬁ appro&a DPHrEJe;t éQbmitted
applitatiﬁhéx in é rea§Dﬂ3bly ’ShQP§ pEFiGdVQf  timé Qith minimqm
decision“éﬁrérs. 

Crediﬁ $CDvingfﬁag trédifimhally been used farrkthé purpQ§e ot
differenti;tiﬁg  between gpbdyéndtbad bafr@méfg; Tcd§y é,ma§ority

of wvarious financial institutions use some form of credit

BCOTING. fCredit scoring iakbasically a  statistical mathod or

mode 1 which measures quantifiableﬂvahiables inditatimgfthe creadit

status of an applicant. These variables ‘are extracted and

selected based on the preyiwus'kfrénsattions.'thEr4thé model is

set, information received abcut a’  prospective bchrqwéﬁg,usually
provided by the abplitént and verified through ;variduglsmurces
are entered in to z cdmputer~modei;‘This traditiahal abpbOath i

fast but prone to misjudgment, and is‘vbasicaliy,mécﬁanical.and

‘,not‘flekible enDugh to‘incdrpbraté;various qualitatiye"factcrs‘br

'Hprcvide‘pbecise'ihteractidh ;witﬁ\in énd between qualitative and

quantitative variables.




III1.SURVEY OF EXPERT SYSTE&S IM FINQNCIQLABANKING,

The 1980s can already -be:sean as the decadekin  which the expert
system technology develdﬁed’ in ﬁeﬁearch'instiﬁutioms during - the
k 19705 was first explaiteﬁkon a substantial com&ércial
scéle,Naturally,thé initialfapplications of éxpert systems were
guidéd by the 1&55095 ’Df tHe 1?7Qs,and ﬁade as much qsewag
possible bf‘ familiar EQ1éfba5ed 8hd fraﬁEWbaséd reﬁresentatiané
;tﬁat ‘were firsg developed to address 1in medical and other
gtechnically oriented do&ains.

*

AN important shift for the utilization of expert systems in

business applications ~QCCUFPEd between? 19&3, ahd‘ 1985 Expert
‘Systeﬁs maved'ou§ of prototype developmeﬁt into the mainstream of
industry.bf course,in many different pla#es péople are still in
prototype mode,but where expert systems have‘ entered the_
mainstream, for example  in ,tﬁe fiﬁénciglﬁ Sérvices of tﬁé
banks,thek experience ﬁrovides a model and a methodmlqu for
systematitally deveioping 'ekpert systems for thﬁEP industry
appiitatiéns.We now have pemple,with undersfanding and expefience‘
who have built & large numbeﬁ Df’EHQEPt systéms. |

‘Feaple in the;tréding fréldkfelt that the areaskwﬁere thay needad
expert  systems tethnblégy cor they felt expert Systeés‘
téchnélogy héd an impact were in foreign excﬁange'trading;option
trading strategies,trading hisk assesgment;ﬁricingiamalysis of

data quality,and technical anaiysis/pattern recognition.



I investment banking,deal structuring ‘mag the activity that
attracted people first to eupert systems.The number ot factors
énﬁ the amount of datsz involved in ’putting 2 deal Ytogether was
becoming unwieldy for hgmankbeings~tm do in & reasonable amount
of {time.lther application areas were in kexpertk portfolig
reviewing and busin9§systrat@gic planning.

In banking,interest in aexpert syvstems applications is equally

k=

spread a;ung deéisioh support systems for credit lénding

6

) ; L ‘ . - .
advisors,consumer and business loan reviews,credit scoring,and on

. . N
line customer assistance.
; :



IV. IDENTIFICATION OF DISADVANTAGES AND PROELEMS OF EXPERT SYSTEMS

IN FINANCIAL BANKING:

s the apblicatian reguirements wers béttér undaratood,thé design
’reépange led to a2 new architecture fﬁat;departg sharply trom the
ruie? and frame—ba%éd ar:hitectuﬁe fhaérdominateg expert'system5 
today.My own interest centred Epacificélly on the apﬁlicatién to

‘ o . . s o .
assessing comnercial credit worthiness.This application is

3
E

cancérnad with e%timatimg or assessing numeric and symbolic
quamtitiés;mn inv%étigation involyingkgcomparable Styles of
‘reasaning;involving substantial aﬁountﬁ' of C&Eé“ﬁp@ﬁifit,ﬁ?
tramsient data as well as permanent reference datagserving
business ua&rs'with comparable attitudes and needsibelng 1argely
self-cantained and existing in the real world’éf commercial daté
processing with its attendant interfacg and mperational
PeQuiEementﬁ.Thesa arek the application ’requirements ,fOr‘ fhe
ekpert~éy§tem for asaéséing’commercial credit wmrthinass‘(??

’anther fEaturekof aﬁpliaétion is that the users agree that the
kusefs‘agree that the pavoff is high énd a4t the same ‘timé;hBQE
realistic éxpectétionz Df whét the Syétem Can do.The tasks tc,bé'
performed by tﬁe expertk' system should be knomledge‘
intensivé,rapetitive;easy(but'notfktoo eésy?,they ,éhculd’reéuife'
little or no common sense and test cases ;hmuld be availabié‘

Finaliy,the' human’expérts"mugt kbeyiavailablé and willing to

copperate.

&0



E)PROBLEMS RELATED WITH FINANCIAL SYSTEMS:

PAFINANCIAL-ANALYSETE PROCEDURES ARE TIME SONSUFING.

A single anslysis ranges  from o several hours toya few davs

depending on  the complexity and cooperatian.ﬁanﬁributimg to the

length of time credit analysts must spend is the nature of the

data:financial statement data are voluminousiprone to errori;and
E

in a smail percentage of the cases deliberately misrepresent=d.
{

I
2IRIGE~ANALYSIE EXPER?XSE REQUIRES YEARS OF EXPERIENC% RS WELL A5
A THORDUGH UNDERSTHNDINB aF ACCOUNTING‘PRINCIPLES,QND FINANCIAL
ANALYS IS THEORY:

Most entry~level employees do not have educations in accounting

or fipance.Therefore,new analysts tend to concentrate on the

ordinary tasks of the processs, for example,ratio calculations.



C)PROELEMS AND DISADVANTAGES OF EXPERT SYSTEMS:

1)1m§é&&é¥im@; THE LIVE DATA  FEED WITH THE ,TECHNICAL MUDELS AND
THE ENDMLSBGE;BQSE WITHOUT LmsiNG'CRITICQL‘RESPDNSE'TIME: |

This ig'fhe biggest  techno1bgica1 problem in the,’cfedit 1andihq 
adviscr expert systems.The problem of integfatihg‘li§e ﬁata fead
with thé t@chnica1k modeis‘énd,tbe knowiedge‘ base’without 1osi§g
‘critital' ‘résponse time is caused by the ' in&cngisfent,"
Rﬂb@leaQE-Uﬂ§ess the results can be quickly  offered to  the
creditfana;y%t,the» informatidn is ugeléss.é mechanism for
imprdvihg’;mddels by applving what~1if analysis,and exémining pésﬁ
;hiSthy"iS héeded.Livekdata i5’critical,and é acphisticatéd Hser
,imteffacé! tﬁat supported both text and graﬁhi¢5'\has “to be

designed.

2IDIFFICULT KNOWLEDGE ACQU#SITIQN:

, Like kthé;dther expert'syatemsialso i ,financial areaé such as
C&ééit_léhding,knowledga‘a&@uisitiéh' from égﬁebﬁé is Gné of the
bigéeét' ptob1em5.Sihce ' thgf experts are nof_‘tﬁe;kknowledgev
'\Sﬁppliéésgthe ekpébﬁiéé' ih:  méhagameht,:field§j is "generallyk:

decentralired among many managers in various positions.




IILIMITED SYSTEM FU&CTIDNS:

zystem users #rs. not

ot

This. problem is devived from the fact tha
novicessinstead they are considered avabaQE"managers. fis  they

become accustomed to the ordinary experi system,they begin to

find that the system  answers are too limited or  too
phedictablanThia, is because supert syvstems use inference

mechaniémz,mhich besultrin the answers from E#pert systems beiﬁg
witﬁim'the set thét cahéigts of initial knawledge and,knomlédge
that i; obtained by ﬁhé inferance prgca55§5.(8)
inkéfediﬁwwmrthihess ,énalysig,an expert syéteﬁ‘model ~can‘bé a
good indicator in ;ertéin eéomomic-aituationaf b&t terrible"ih
, bthers.ﬁame models wotk‘ well in tandem or  in other moﬁdskone
afﬁer, another . but afé' ncﬁ,useful alané.There are some cradit
1enaihg exéaﬁt gyﬁtems;yhich.h3§ the great 5tfength of being able
tq‘perfﬁtm this multi*faétored ahalysis‘iﬁkbéal time.
Tﬁefkhomlgdge base df thé5¢ systems does not yet includé ruléé
'about'tﬁé unfofeéeen .buSinesS;ecuhomic,and péliticalieventé fhat”
';iﬁflgénCe’the fiﬁahcial environment .

4)EXPENSIVE SYSTEMS: |

The software system price fanges‘from hélf a xﬁillién to several
kmillzmd dollars.lnternél‘ expenaeéfaf’.thé,parchazars makeyﬁotal
flnstallétion costhrise:'avae ,ﬁPDdQCt ,priée alone and eaéht
p@fthéée is oniy made‘ghiy after ‘a’éophistitated  institutidﬁ‘

canducted a lengthy evaluatiam and analysis.
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particular :redit'applicatigm. The uzer Peapbmds to the‘queatiqné
by fsiMQly erbering thek 5éi@c£iaﬁ numbérfof values which are
displaved on the scwéen; When the user 1s nutisure Wy a‘quéatian
iS‘~bEiﬂg ashked, ﬁeishe fypés “mhy” ihstead ot the selection
humﬁar. The system explaing‘the reason by displaying the rules it

is using and how the requested input will be used.

This user-system interface mode will continue until the system

has reached the appropfiaté conclusion. The comclusion is based

on the users input and .the inference from the rule base. Then the
system displays the result regarding the acceptance or rejection
of the  application. The:‘reamlt is displayed along with its

probébility or the degree of certainty.

The user may ask how a particular conclusion was reached. In this

case the program displays the rule set used £o arrive at that

conclusion. Furthermore, the user can change ong or some of the

answérs and rerun the pﬁogram in order to test thé sensitivity of

the resulis to a pafticular‘ answer by compaﬁing the previous ahd
the new results. (5)
The disadvantage of difficult knowledge acquisition and limited

system functions shows that in management fields expertise is

generally decentralized and hence managers are considered average

B S

e N

rather than expert managers or novice managers. This indicates

the paradigm mismatch between management fields and expert

systems (consulting paradigm) thatyréquire experts. ( as knowledge:
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suppliersy and novices (35 system usersi.
Froposing a  knowledge sharing system the essence of it is thst

knowledge suppliers are  the same set of syvstem users who use the

knowledge base. The primary purpose of this knowledge sharing

system is for users to share and wuse knowledges that they have

provided. System users share knowledge among themselves through
knowledge bases. (8)
To solve the problem of difficult knowledge acquisition there

have been various. artificial intelligence RuD studies such as

investigation of knowledge representation schemes and languages

that help esase knowledge acquisition, development of efficient
maintenance 'tqols~for a knowledge base, exploration of autcmatid
acquisition tools, and implementation of effective interview

methods with expertsj(e)

The knowledge - acquisition subéyétem handles  the knowledge

tbanafer between”thé human axpebfjand  the expert ‘sy%te@.'TSis
transfer Df 'ithfﬁatiDn  i5' achieQSd, through the ‘UEQ of an
iﬂﬁeréctivé  iht§rfaCe between the human and the computer'system,
Thé,explanatioﬁfﬁubéyStem ‘provideg,the mean5 for ‘explaihing why
thé system raa&bed\:é pahﬁicular conclusion or why'ak‘partidular
p;ece ‘of infqrmation-,iS*being, radue%ted. the user interface
brcvid95~ a,query, language (texﬁuré,‘ahdfor graphical? thrbugh
mhich’thgfusef éommuﬁicateé witﬁ thekEerrﬁ 5yétem.,

(Saeyappendix_for the»figures?

14



VI-CONCLUSION

Application Qf expart Eyﬁtemg'ih credit evaluation has humeréue
advantages over the use of tﬁe kraditional crédit SCOTLING
tethnique%:

The ‘uéer ~interface capabilities allow for‘a high level of
interaction betwesn the Cﬁedit‘énélyst and tﬁa axpert system. The
ﬁredif analvst or thE'lending officeréyare able not oély to ask
questions or vafify ﬁhe anéwer by‘ requesting more explanati%n
regardihgfaccéptance,or réjectibn of a certain appli:étion, bgt
also do Sc;through the uée of natural language Qith, having %D
Ernow ény progfamming language or rémembering‘ﬁhek syntax of 3
ccertain language. |

One of the  mﬁst interesting . faatqrés of expért systens 1is
préservation of,knowledge of human‘égperts. ﬁpplication of expert
systamé in credit evalgation will ?ésult in knowledge acquisition'
and ,preserving‘ judgemental iﬁfofmation from experieﬁced and
knomledgeabie:credit foicers wﬁmkway leave the company in the
future dﬁe:_ té ‘hetirement  ¢£ ‘other' reasons;_ Eecause of
congiderable  sHorfage of exﬁéhi@ndeﬁ  credit officersk Qho‘ can
quickly"andngfeCtively ‘evéIQétéféredit appliﬁétionsg' tha bank
hay tend to hiféyleés experiénﬁeé’p@ﬁsonnel to. dbkfﬁe Job éfuah
;exﬁert foiéer; This leads td';a‘éighifitant‘cé5£f'af inaccuracy
and bad 'judgémEnt which ,mill reégitfin~ rejéétion’of‘ $bme good

,applications and acceptance of séme,badfapplications.,ﬁxpert
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systems compensate thie shortage without compramising the credit

evaluation process. since they assist less experienced employess

=

in performing the job of expert officers. (&

Eupert systems offer far ‘more flexibility than the traditional

methods of credit scoring,’They ara very user friendly and allow
for a‘meaningfulkaﬂd coﬁvahiehﬁ diazlogus with users. Furthermore,
the credit officers usihg expert systems can ‘easily modify, add
or delete variables and ~rulés =3 necessafy~yéo handle special
casaS‘of credit evaluatioh.

Expart %ystems can also éliOw interface with cher programs and
data bases. 1t is thereforé paégible tD'impDrﬁ additional credit
infbrmation rEQQired for furthér egamihation of applications by
having direct;éccess to othef'spread sheets aﬁd data base files.
The future of expert systéms in finahcial SETVICES:

- Incﬁeaaingly'wide spreadbuée of‘expert syéteﬁé

- IncreaSé in scope of egpeft‘systemkappliCQtiDns

- klntegratiDﬂ of expert‘Systems4‘im “to cveréll developmental
environment

- FUPthEPkEVOlutiDﬂ'Of dnmain specificytools

- Enoﬁledge enginsers sgéEializiné iﬁ domain applications

- Lawér ﬁdsts standard hardware QSed as tools become more capablegk
; Stchtured methodclmgyf épprdach‘app1ied  to’entiEé‘ knowledge
engineerihg proceés L

~ Reduced devélqpmental costs due to comprehensive, stream-1ined

structured methodolagy approach o

16
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