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(57) ABSTRACT 

A system, process and computer program product for under 
Writing a ?nancial risk instrument application represented by 
at least one risk attribute is provided. Decision engines 
examine the at least one risk attribute associated With the 
?nancial risk instrument application and assign the applica 
tion to one of a predetermined set of risk classes. A fusion 
engine compares the risk classes assigned by each of the 
decision engines and fuses the assigned risk classes into an 
aggregated result representative of the risk of the ?nancial 
risk instrument application. The fusion engine includes a 
?rst multi-classi?er fusion module that uses an associative 
function to fuse the assigned risk classes into a ?rst aggre 
gated result and a second multi-classi?er fusion that uses a 
non-associative function to fuse the assigned risk classes 
into a second aggregated result. A comparison engine selects 
one of the ?rst aggregated result generated from the ?rst 
multi-classi?er fusion module and the second aggregated 
result generated from the second multi-classi?er fusion 
module and compares it With a production result generated 
from the production decision engine. The comparison 
engine generates an underwriting decision for the ?nancial 
risk instrument application according to the comparison. 
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FUSION CLASSIFICATION FOR RISK 
CATEGORIZATION IN UNDERWRITING A 

FINANCIAL RISK INSTRUMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 10/425,721, entitled “System 
And Process For A Fusion Classi?cation For Insurance 
Underwriting Suitable For Use By An Automated System”, 
?led Apr. 30, 2003. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a system, process 
and computer program product for risk categorization of 
?nancial risk instrument applications, and more particularly 
to a system, process and computer program product for 
providing expert assistance to the underWriting of such 
?nancial risk instrument applications based on a fusion 
classi?cation. 

[0003] Classi?cation is the process of assigning an input 
pattern to one of a prede?ned set of classes. Classi?cation 
problems exist in many real-World applications, such as 
medical diagnosis, machine fault diagnosis, handWriting 
character recognition, ?ngerprint recognition, and credit 
scoring, to name a feW. Broadly speaking, classi?cation 
problems can be categoriZed into tWo types: dichotomous 
classi?cation, and polychotomous classi?cation. Dichoto 
mous classi?cation deals With tWo-class classi?cation prob 
lems, While polychotomous classi?cation deals With classi 
?cation problems that have more than tWo classes. 

[0004] Classi?cation consists of developing a functional 
relationship betWeen the input features and the target 
classes. Accurately estimating such a relationship is key to 
the success of a classi?er. Instrument underWriting of ?nan 
cial risk instruments such as ?nancial credit or loan appli 
cations is another area Where these classi?cation problems 
exist. The underWriting process of a ?nancial risk instrument 
application may consists of assigning a given instrument 
application, described by its ?nancials, credit rating, corpo 
rate structure, market and other key input, to one of several 
risk categories (also referred to as risk or rate classes). A 
trained individual or individuals traditionally perform ?nan 
cial risk instrument underWriting. A given application for a 
?nancial risk instrument (also referred to as an “instrument 
application”) may be compared against a variety of under 
Writing rules/standards set by a ?nancial company. Using the 
underWriting rules/standards enables the instrument appli 
cation to be classi?ed into one of several risk categories 
available for a type of coverage requested by an applicant. 
The risk categories can affect the payment structure (in terms 
of amount and timing) paid by the applicant, e.g., the higher 
the risk category, the higher the overall payment. A decision 
to accept or reject the application for the instrument may 
also be part of this risk classi?cation, as risks above a certain 
tolerance level set by the ?nancial company may simply be 
rejected. 
[0005] One problem associated With this approach in 
underWriting an instrument application is that there are a 
large number of features (?nancials, credit rating, corporate 
structure, market) and rules/standards that the underWriters 
have to take into account, as Well as several risk categories 
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(or rate classes). With the large number of features, rules/ 
standards and risk categories, it is very difficult and time 
consuming to go over all of the information necessary to 
make a decision and furthermore, the results are often 
inadequate in consistency and reliability. The inadequacy of 
this process becomes more apparent as the complexity of 
instrument applications increases. 

[0006] Another problem With this underWriting process is 
that the underWriting standards typically do not cover all 
possible cases and variations of an application for an instru 
ment. The underWriting standards may even be self-contra 
dictory or ambiguous, leading to an uncertain application of 
the standards. As a result, the subjective judgment of the 
underWriter Will likely play a role in the process. Variation 
in factors such as underWriter training and experience, and 
a multitude of other effects can cause different underWriters 
to issue different, inconsistent decisions. Sometimes these 
decisions can be in disagreement With the established under 
Writing standards of the issuing company, While sometimes 
they can fall into a “gray area” not explicitly covered by the 
underWriting standards. 

[0007] Further, there may be an occasion in Which an 
underWriter’s decision could still be considered correct, 
even if it disagrees With the Written underWriting standards. 
This situation can be caused When the underWriter uses his 
or her oWn experience to determine Whether the underWrit 
ing standards should be adjusted. Different underWriters 
may make different determinations about When these adjust 
ments are alloWed, as they might apply stricter or more 
liberal interpretations of the underWriting standards. Thus, 
the judgment of experienced underWriters may be in con?ict 
With the desire to consistently apply the underWriting stan 
dards. 

SUMMARY OF THE INVENTION 

[0008] In one embodiment of the invention, there is a 
system for underWriting a ?nancial risk instrument applica 
tion represented by at least one risk attribute. In this embodi 
ment, there is a plurality of decision engines that each 
examines the at least one risk attribute associated With the 
?nancial risk instrument application and assigns the appli 
cation to one of a predetermined set of risk classes. Afusion 
engine compares the risk classes assigned by each of the 
plurality of decision engines and fuses the assigned risk 
classes into an aggregated result representative of the risk of 
the ?nancial risk instrument application. The fusion engine 
comprises a ?rst multi-classi?er fusion module that uses an 
associative function to fuse the assigned risk classes into a 
?rst aggregated result and a second multi-classi?er fusion 
that uses a non-associative function to fuse the assigned risk 
classes into a second aggregated result. The system also 
comprises a production decision engine that assigns the 
?nancial risk instrument application to one of a predeter 
mined set of risk classes according to the at least one risk 
attribute associated With the application and generates a 
production result representative of the risk of the applica 
tion. Acomparison engine selects one of the ?rst aggregated 
result generated from the ?rst multi-classi?er fusion module 
and the second aggregated result generated from the second 
multi-classi?er fusion module and compares With the pro 
duction result generated from the production decision 
engine. The comparison engine generates an underWriting 
decision for the ?nancial risk instrument application accord 
ing to the comparison. 



US 2004/0225587 A1 

[0009] In a second embodiment, there is a system for 
underwriting a ?nancial risk instrument application repre 
sented by at least one risk attribute. In this embodiment, 
there is a plurality of decision engines that each eXamines 
the at least one risk attribute associated With the ?nancial 
risk instrument application and assigns a preference from a 
set of predetermined risk classes for the application. The 
preference of risk classes provides a conviction in applica 
bility of each risk class assigned to the ?nancial risk instru 
ment application. Afusion engine compares the preferences 
of risk classes generated by each of the plurality of decision 
engines and fuses the preferences of risk classes into an 
aggregated result representative of the risk of the ?nancial 
risk instrument application. The fusion engine comprises a 
?rst multi-classi?er fusion module that uses an associative 
function to fuse the preferences of risk classes into a ?rst 
aggregated result and a second multi-classi?er fusion that 
uses a non-associative function to fuse the preferences of 
risk classes into a second aggregated result. A production 
decision engine assigns the ?nancial risk instrument appli 
cation to a preference from a set of predetermined risk 
classes according to the at least one risk attribute associated 
With the application and generates a production result rep 
resentative of the risk of the application. A comparison 
engine selects one of the ?rst aggregated result generated 
from the ?rst multi-classi?er fusion module and the second 
aggregated result generated from the second multi-classi?er 
fusion module and compares With the production result 
generated from the production decision engine. The com 
parison engine generates an underWriting decision for the 
?nancial risk instrument application according to the com 
parison. 
[0010] In another embodiment, there is a computer-imple 
mented process and computer readable medium for under 
Writing a ?nancial risk instrument application represented by 
at least one risk attribute. In this embodiment, the at least 
one risk attribute associated With the ?nancial risk instru 
ment application is eXamined With a plurality of decision 
engines. Each decision engine is then used to assign the 
application to one of a set of predetermined risk classes. The 
assigned risk classes are fused into an aggregated result 
representative of the risk of the ?nancial risk instrument 
application. The fusing comprises applying an associative 
function to fuse the assigned risk classes into a ?rst aggre 
gated result and applying a non-associative function to fuse 
the assigned risk classes into a second aggregated result. 
Then one of the ?rst aggregated result and the second 
aggregated result is selected. The selected aggregated result 
is then compared With a production result generated from a 
production decision engine. An underWriting decision for 
the ?nancial risk instrument application is generated accord 
ing to the comparison of the selected aggregated result With 
the production result. 

[0011] In still another embodiment, there is a computer 
implemented process and computer readable medium for 
underWriting a ?nancial risk instrument application repre 
sented by at least one risk attribute. In this embodiment, the 
at least one risk attribute associated With the ?nancial risk 
instrument application is eXamined With a plurality of deci 
sion engines. Each decision engine is used to assign a 
preference from a set of predetermined risk classes for the 
application. The preference of risk classes provides a con 
viction in applicability of each risk class assigned to the 
?nancial risk instrument application. The preferences of risk 
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classes are fused into an aggregated result representative of 
the risk of the ?nancial risk instrument application. The 
fusing comprises applying an associative function to fuse the 
preferences of risk classes into a ?rst aggregated result and 
applying a non-associative function to fuse the preferences 
of risk classes into a second aggregated result. Then one of 
the ?rst aggregated result and the second aggregated result 
is selected. The selected aggregated result is compared With 
a production result generated from a production decision 
engine. An underWriting decision for the ?nancial risk 
instrument application is generated according to the com 
parison of the selected aggregated result With the production 
result. 

[0012] In yet another embodiment of the invention, there 
is a system for underWriting a ?nancial risk instrument 
application represented by at least one risk attribute. In this 
embodiment, there is a plurality of decision engines that 
each examines the at least one risk attribute associated With 
the ?nancial risk instrument application and assigns the 
application to one of a predetermined set of risk classes. A 
fusion engine compares the risk classes assigned by each of 
the plurality of decision engines and fuses the assigned risk 
classes into an aggregated result representative of the risk of 
the ?nancial risk instrument application. The fusion engine 
comprises a ?rst multi-classi?er fusion module that uses an 
associative function to fuse the assigned risk classes into a 
?rst aggregated result and a second multi-classi?er fusion 
that uses a non-associative function to fuse the assigned risk 
classes into a second aggregated result. Acomparison engine 
selects betWeen the ?rst aggregated result generated from 
the ?rst multi-classi?er fusion module and the second aggre 
gated result generated from the second multi-classi?er 
fusion module. The selected result is representative of an 
underWriting decision for the ?nancial risk instrument appli 
cation. 

[0013] In a siXth embodiment, there is a computer-imple 
mented process and computer readable medium for under 
Writing a ?nancial risk instrument application represented by 
at least one risk attribute. In this embodiment, the at least 
one risk attribute associated With the ?nancial risk instru 
ment application is eXamined With a plurality of decision 
engines. Each decision engine is then used to assign the 
application to one of a set of predetermined risk classes. The 
assigned risk classes are fused into an aggregated result 
representative of the risk of the ?nancial risk instrument 
application. The fusing comprises applying an associative 
function to fuse the assigned risk classes into a ?rst aggre 
gated result and applying a non-associative function to fuse 
the assigned risk classes into a second aggregated result. 
Then one of the ?rst aggregated result and the second 
aggregated result is selected. An underWriting decision for 
the ?nancial risk instrument application is generated accord 
ing to the selected aggregated result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 illustrates the architecture of a quality 
assurance system based on the fusion of multiple classi?ers 
according to an embodiment of the invention. 

[0015] FIG. 2 illustrates a table of an outer product using 
the function T(X,y) according to an embodiment of the 
invention. 
































