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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 lending services 

of the banks,are researched.This research has done in three major 

steps: 

llSurvey of expert systems in financial banking 

2l Identification of disadvantages and problems of expert systems 

in financial banking: 

-Integrating the live data feed with the technical models and the 

knowledge base without losing the critical response time 

-Difficult knowledge acquisition 

-Limited system functions 

Expensive systems 

-Computer-ii literate users 

3lProposing of knowledge sharing systems to overcome these 

disadvantages 
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II-INTRODUCTION 

to tre ex1stenc2 of twc tvoes of +irms wnich appiy for 2 

l n.a n Clf f J. ;:: abil1t/ to 

loan. problem is 

abili the credit. In ab·:;ence ot 

selection or sionall1ng, such as crecit rationing, banKs have ~o 

on active monitoring thev .jec i de on the firms 

tne future ability of a firm to r2oay cr201t, 

,,.•",·•;);• 
called ~he =redit-worthiness of the applicant, the banks 

credit relevant 

a.ssign the .:i.polir.:.ant to a certain r1sk 

w1l} be assumed that for any given applicant~ a baGk 

juc9ement errors, 1.e. tha.t a risk class may contain more than 

aGpl1c~nt the juogement errcJrs 1_.,~i 11 be l 

bank·:;. ~:i1· ... ·~2n this Dr'eicedur-e tor recucjng DLlt not 

eliminating tne adverse selection problem, the banks will compete 

~ach Gther bv setting interest rates conaitioned on th21r 

own ~ resul~s. 

Lendinq institutions can not afforo spending more ~h~n a certain 

limited amount of time to investigate the apolication ~t eacn 



applicant. Competition and increasing cost of information are the 

other sons that a lender should approve or reject submitted 

applic:ati in a reasonably short period of time with minimum 

dee i si on rrors. 

Credit scoring has traditionally been used for the purpose of 

differentiating between good and bad borrowers. Today a majority 

of various financial institutions use some form of credit 

scoring. Credit scoring is basically a statistical method or 

j model which measures quantifiable variables indicating the credit 

status of an applicant. Th~se variables are extracted and ' selected based on the previou~ transactions. After the model is 

set, information received about a prospective borrot•ier, usually 

provided by the applicant and verified through various sources 

are entered in to~ computer model. This traditional approach is 

fast but prone to misjudgment, and is basically mechanical and 

not fle:<ible enough to incorporate various qualitative factors or 

provide precise interaction with in and between qualitatfve and 

quantitative variables • 

.. 
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III.SURVEY OF EXPERT SYSTEMS IN FINANCIAL BANKING 

The 1980s can already be seen as the decade in which the expert 

system technology developed in research institutions during the 

1970s was first exploited on a substantial commercial 

scale.Naturally, the initial applications of expert systems were 

guided by the lessons of the 1970s,and made as much use as 

possible of familiar rule-based and frame-based representations 

ithat were first developed to address in medical and other 

,1 

;technically oriented domains. 

~An important shift for the utilization of expert systems in 

business applications occurred between 1983 and 1985.Expert 

systems moved ou~ of prototype development into the mainstream of 

industry.Of course, in many different places people are still in a 

prototype mode,but where expert systems have entered the 

mainstream, for example in the financial services of the 

banks,the e~perience provides a model and a methodology for 

systematically developing expert systems for other industry 

applications.We no111 have people. v.iith understanding and e:{perience 

who have built a large number of expert systems. 

People in the trading fteld felt that the areas where they needed 

e:.:pert systems technology or they felt expert systems 

technology had an impact were in foreign exchange trading,option 

trading strategies,trading risk assessment,pri~ing/analysis of 

data quality,and technical analysis/pattern recognition • 

.. 
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In investment banking,deal structuring was the activity that 

attracted people first to expert systems.The number of factors 

and the amount of data involved in putting a deal together was 

becoming unwieldy for human beings to do in a reasonable amount 

of time.Other application areas were in expert portfolio 

reviewing and business str~tegic planning. 

In banking,interest in expert systems applications is equally 

spread 
i 

among 

' 

decision support systems for credit lending 

advisors,~onsumer and business loan reviews,credit scoring,and on 

line cust~mer assistance. 
l 
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IV.IDENTIFICATION OF DISADVANTAGES AND PROBLEMS OF EXPERT SYSTEMS 

IN FINANCIAL BANKING: 

As the application requirements were better understoad,the design 

response led to a new architecture that departs sharply from the 

ru.le- and frame-based architecture that dominates expert systems 

today.My own interest centred specifically on the application to 

assessing 
i 

commercial 
1 
i 

credit worthiness.This application is 

concerned t11ith e~,timating or assessing nwneric and symbolic 

qLta nt it 1.es; on i nv(j=st iga ti on 
l 

involving comparable styles of 

reasoning;involving substantial amounts of case-specific,or 

transient data as well as permanent reference data;serving 

business users with comparable attitudes and needs;being largely 

self-contained and existing in the real world of commercial data 

processing at tend ant interface and opera t iona 1 

requirements.These are the application requirements for the 

expert system for assessing commercial credit worthiness. (9) 

Another feature of application is that the users agree that the 

users agree that the payoff is high and at the same time,have 

realistic expectations of what the system can do.The tasks to be 

performed by the e:<pert system should be ~:: no111 i edge 

intensive,repetitive,easy(but not too easy>,they should require 

little or no common sense and test cases should be available. 

Finally,the human exper must be avaiiable and willing to 

cooperate . 
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1 :•FINANCIP.1L-·HNALYSIS Fh:C!CEDURES f:iRE l l!'it::: L:UNSUhlNt:;. 

A single analysis ranges from several hours to a few days 

depending on the complexity and cooperation.Contributing to the 

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

data:financial statement data are vo1uminous;prone to error;and 

in a small percentage of the cases deliberately 
I 

mi srep~e~.;ented. 
tl 
I 
' 
' 

2>RISk-ANALYSIS EXPERTISE REQUIRES YEARS OF EXPERIENC~ AS WELL AS 

A THOROUGH UNDERSTANDING OF ACCOUNTING PRINCIPLES AND FINANCIAL 

ANALYSIS lHEORY: 

Most entry-level employees do not have educations in accounting 

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

ordinary tasks of the process,for example.ratio calculations. 
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UINlEC-JRAilNG lHE LIVE DAlA FEED WlTH ·11-1E TECHNICAL MCJDELS AND 

THE KNOWLEDGE BASE WITHOUf LOSING CRITICAL RESPONSE TIME: 

This is the biggest technological problem in the credit lending 

advisor expert systems.The problem of integrating live data feed 

with the t~chnical models and the knowled base without losing 

critical r~sponse time 
j 

is caused 

knowledge.Unless the results can be 
~ 

credit-analyft,the information is 

by the inconsistent 

quickly offered to the 

useless.A mechanism for 

improving models by app 1 yi ng l•Jha t·-i f analysis and e:<ami ni ng past 

history is needed.Live data is critical,and a sophisticated user 

interface that supported both text and graphics has to be 

designed. 

2)DIFFICUL1 KNOWLEDGE ACQUISITION: 

Like the other e:<pert systems,also in financial areas such as 

credit lending,knowledge acquisition from experts is one of the 

biggest problems.Since the e:<perts are not t.he ~=:nrn•1l 

suppliers, the e:<pert i se in management fields is generally 

decentralized among many managsrs in various positions . 
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3)LIMITED SYST£M FUi~CTIONS: 

This problem is deriv.ed from the tact that system users are not 

novices;instead they are considered average managers. As they 

become accustomed to the ordinary expert system,they begin to 

find that the system .:i.ns111ers are too limited or too 

p ictable .. This is because e:-:pert infeT'ence 

mechanisms,which result in the answers from expert systems being 

within the set that consists of initial knowledge and knowledge 

that is obtained by the inference processes.(8) 

In credit-worthiness analysis,an expert system model can be a 

good indicator in certain economic ~ituations but terrible in 

others.Some models work ~ell in tandem or in other words one 

after another but are not useful alone~There are some credit 

lending expert systems which has the great strength of being able 

to perform this multi-factored analysis in real time. 

The kno1>Jledge base of these systems does not yet include rules 

about the unforeseen business,economic,and political events that 

influence the financial environment. 

4>EXPENSIVE SYSTEMS: 

The software system pri~e ranges from half a million to sever~l 

million dollars.Internal expenses of the purchasers make total 

installation cost rise above product price alone and each 

purchase is only made only after a sophi~ticated institution 

conducted a lengthy evaluation and analysi 
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process.That causes proo1ems in the functioning 

V.PROPOSING OF KNOWLEDGE SHARING SYSTEMS TO OVERCOME THE 

DISADVANTAGES 

lne knowledge base of cred ~ 

includes two elemen~s: 

other relevant information 

2)A series at rules lC11 C itute precise 2 cert 

+ .-~. -. 
; 1.._··t 

I also CGn~a1~s two alternat~ve 

tne a.pp 1 i ca ··~ .. ion 

applicat1on,eithar the 2opl1cation is acceptec or it 

When the Pxpert is executed 1 the user is 3skec to 2nswer a ser1p~ 

qua1if1ers related 

J.::C: 
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particular credit application. lhe user responds to the questions 

by simply entering the selection number of values which are 

displayed on the screen. When the user is not sure why a question 

is being asked, he\she types "11ihy" instead of the selection 

number. The system explains the reason by displ~ying 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 appropriate conclusion. The conclusion is based t 

' ~ 
. Then the [ an the users input and the inference from the rule 

system displays the result regarding the acceptance or rejection; 
~ 

of th~ application. The result is displayed along with its 

probability or the degree of certainty. 

The user may ask how a particular conclu~ion was reached. In this 

csse the program displays the rule set used to arrive at that 

conclusion. Furthermo~e, the user can change one or some of the 

answe~s and rerun the program in order to test the sensitivity of 

the results to a particul~r answer by comparing the previous and 

the new results. (5) 

The disadvantage of difficult knowledge acquisition and limited 

system functions shows-that in management fields expert~se is 

generally decentralized and hence managers are considered average 

rather than expert managers or novice managers. This indicates 

the paradigm mismatch between management fields and expert 

systems (consulting paradigm) that require experts as knot1Jl edge 
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suppliers) and novice·:; (a·::; system users). 

r=· ropos i ng a knowledge sharing system the essence ot it is that 

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

knowledge base. The primary purpose of this knowl sharing 

,system is for users to share and use knowledge 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 R&D studies such as 

~ 

~ investigation of t knotiiledge representation schemes and languages 

that help ease knowledge acquisition, development of efficient 

maintenance tools for a knowledge base, exploration of automatic 

acquisition tools, and implementation of effective interview 

methods with experts.CB> 

The kno111ledge acquisition subsystem handles the kno111ledge 

transfer between the human expert and the expert system. This 

transfer of information is achieved throu~h the use of an 

i nt e r a c t i v e interface beh11een the human and the computer system. 

The explanation subsystem provides the means for explaining why 

the system reached a particular conclusion or 1'1hy a particular 

piece of intorm.:ttion is being requested. The user interface 

provides a query language <texture and/or graphical) through 

which the user communicates with the eKpert system. 

<See appendix for the figures) 
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VI-CONCLUSION 

Application ot expert systems in credit evaluation has numerous 

advantages over the use of the traditional credit :scoring 

techniques: 

The user interface capabilities allow for a high level of 

interaction between the credit analyst and the expert system. The 

credit analyst or the lending officers are able not only to ask 

questions or verify the answer by requesting more explanati~n 
• 

regarding acceptance or rejection of a certain 1 . t. b t . app ica ion, ~t 

also do so through the use of natural language l•li th having i:o 
~ 

know any programming language or remembering the syntax of a 

certain language. 

One of the most interesting features of expert systems is 

preservation of kno1£Jledge of human e:·:perts. Application of e:-:pert 

systems in credit evaluation will result in knowledge acquisition 

and preserving judgemental information from experienced and 

knowledgeable credit officers who may leave the company in the 

future due to retirement or other reasons. Because of 

considerable shor ge of experienced credit officers who can 

quickly and effectively evaluate credit applications, the bank 

may tend to hire less experienced personnel to do the job of an 

e:-:pert officer. This leads to a significant cost of inaccuracy 

and bad judgement which will result.in rejection of some good 

applications and acceptance of some bad applications. E>~pert 
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systems compensate this shortage without compromising the credit 

evaluation process since they assist less experienced employees 

in performing the job of expert otficers.(5) 

Expert systems offer far more flexibility than the traditional 

methods of credit scoring. They are very user friendly and allow 

for a meaningful and convenient dialogue with users. Furthermore, 

the credit officers using expert systems can easily modify, add 

or delete variables and rules as necessary to handle special 

cases of credit evaluation. 

Expert systems can also allow interface with other programs and 

data bases. It is therefore possible to import additional credit 

information required for further examination of applications by 

having direct access ta other spread sheets and data base files. 

The future of expert systems in financial services: 

Incre~singly wide spread use of expert systems 

Increase in scope of e:<pert system applications 

Integration of expert systems 

environment 

in to overall developmental 

Further evolution of domain ~pecific tools 

Kno1'1ledge engineers specializing in domain applications 

Lot•leT' costs ndard hardware used as tools become more capable 

Stntctured methodology approach applied 

engineering process 

ta entire knowledge 

- Reduced developmental costs due to comprehensive, stream-lined 

structured methodology approach 

16 



( l) BOYES. l•.J • .J • ; HOFFl"iAN, D. L.. ~ Lrni.J. S. P1. "(2in Econometric {-Ina l ys i ~ ot 

Vol.40 January 89,p.3-14 

(2)f::HOECKER, Thorsten "Credit--111orthiness Tests and Interbank 

Competition" l;;_c;_Q.D-9JTI§.ki~EL \iol.58 March 90 p.429-452 

(3)CHEN,l<.C.;LIANG T. "Protrader:An Expert System for Program 

L<Ji nter 89 j 

(ll-)KOSTER,Ale:< "E:<pert Systems for Management of ~inancial 
. 

Regulations:Application insurance 
t 

l>Jorkers' Compensation to 

P rem i Llm f'.~ud i t i ng and Ev a 1 ua ti on" 1::1.?JJ.~..9.§'_r i _a,_l.~E..LO..~.!J.f_~ Vo 1. 15 l<J i n t er 

89 

C5) NI l<BAHT, E. ; TAFT I , M. H. A. "Application of E:-:pert Systems in 

EvalLtation of Credit Card Bori'01>Jers 11 t'i§!Jtageri,J!.l J::_!ll§.J!_~~- Vol.15 

Winter 89 

(6)NlWA,Kiyoshi 

f:;;.D..9.!JJJ::>e_r.JD.9.~~, J . W i 1 ey, 1989 

(7)NIWA,Kiyoshi "Nev.1-Ca tegory Knowledge~systems for Human-

(8)NIWA,r:iyoshi 11 Tot•1ard Successful Implementation of l<n0t•1ledge-

Based Systems: E:-:pert Systems vs. Kno1•1l edge Sharing Systems" If;hs 

.. 

17 



(10}SULIS,R.;SHAHkOKHI,M. 

Decision" Vo J. • :L :5 , ~1i l n te r 

<tlJTHEDDUSS.l!JU,F."Evaluatinq a C' . , .-
' l rm "' 

18 


