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SYSTEM AND METHOD FOR ANALYZING DATA 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from PCT Appli 
cation No. PCT/IL01/01074, ?led Nov. 21, 2001, and Israeli 
Patent Application No. 146597, ?led Nov. 20, 2001, each of 
Which is hereby incorporated by reference as if fully set forth 
herein. 

BACKGROUND OF THE INVENTION 

[0002] The present invention generally relates to a system 
and method for detecting and analyzing of information units. 
More speci?cally, the present invention relates to the detec 
tion and analysis of data records by selecting particular 
aspects of the data record. 

[0003] ComputeriZed systematic data analysis of informa 
tion units is performed today mainly by using decision trees. 
Decision trees Within the computeriZed systems utiliZe spe 
ci?cally designated data stored in system databases to cat 
egoriZe information units received as input data. The spe 
ci?cally designated data used for categoriZing the 
information units is based on assumptions such as statistics 
or speci?c requirements of the system. One example of 
utiliZing such systems is the analysis performed for fraud 
detection in credit card transactions. The fraud detection 
analysis system can detect anomalous transactions accord 
ing to designated data. A transaction associated With the 
performance of a purchase for a sum that exceeds substan 
tially from the “normal” designated sum Will generate an 
alert, a Warning or provide suitable instructions to supervis 
ing routines of the system or to a speci?c user. Nevertheless, 
the designated stored control data utiliZed for the generation 
of the indication for fraudulent transactions has limitations. 
The source of the limitations of designated data is the 
inaccuracy that derives from the inherent nature of such 
data, that attempts to predict the future With knoWledge 
gained in the past, and from dif?culty to characteriZe a credit 
card holder’s “normal” behavior. The difficulty to charac 
teriZe a credit card holder’s behavior originates With a Wide 
variety of factors that in?uence a person’s behavior, such as 
religion, seasons of the year, family status, ethnic origin, and 
the like. Other dif?culty for providing accurate information 
regards credit card holders that do not have a simple pattern 
of transaction performance. US. Pat. No. 5,819,226 dis 
closes a prior art system knoWn in the ?eld of fraudulent 
behavior detection. The patent provides an automated sys 
tem and method for detecting fraudulent transactions using 
the neural netWork method as a predictive model. The neural 
netWork model “learns” a pattern that it can later identify. 
The learning process is based on a given number of itera 
tions executed by the neural netWork based detection sys 
tem. HoWever, the ability of a fraudulent detection system 
based upon a neural netWork system is substantially limited 
and all too often provides false diagnosis of transactions as 
fraudulent. The principal reason for providing false diagno 
sis is related to the manner in Which the neural netWorks 
method operates. The neural netWork method ability Within 
a fraudulent detection system is limited as it learns the 
pattern of a single customer, credit card holder, or a group 
of customers, and their fraudulent behavior pattern and 
produces a score based on the “learned” patterns. Conse 
quently, the neural netWork provides a large amount of false 
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recognitions, such as identifying not fraudulent credit card 
transactions as fraudulent. The limitations of the neural 
netWorks are due to their disability to deal With “trouble 
making” customers Who have an erratic behavior pattern and 
do not have a simple pattern. 

[0004] Therefore, there is an urgent need to introduce a 
method and system that Will provide accurate information 
regarding the input information units. There is also an urgent 
need for improved customer retention applications. The 
importance of customer retention applications Within mod 
ern commerce is considerable. Business executives as Well 
as commercial retail outlet oWners are keenly aWare that in 
order to retain their customers a substantially automatic 
learning process must be performed. There is a need for a 
method and system that Will provide useful information 
received into a system that is operative in the processing and 
analyZing customer behavior and Will provide the charac 
teristics of customers concerning their dealings With the 
speci?c businesses. The system and method proposed by the 
present invention provides information related to customers 
behavior by analyZing concurrently various ?elds Within 
information units containing diverse types of data. 

SUMMARY OF THE INVENTION 

[0005] The present invention relates to a computing envi 
ronment accommodating at least one input device connect 
able to at least one server device connectable to at least one 

output device, a method of processing at least one informa 
tion unit introduced by the at least one input device by the 
at least one server device to create at least one information 
score based on the at least one information unit, the method 
comprising the steps of: creating at least one complexity 
catalog based on the at least one information unit, and 
establishing at least one score unit based on the at least one 
complexity catalog, and establishing scores for assessment. 

[0006] The method above mentioned further comprising 
the steps of: obtaining at least one information unit from the 
at least one input device by the at least one server device, 
and displaying the at least one scoring unit. The information 
unit processed Within the present invention can include data 
about an individual behavior such as a customer or a group 

of customers. 

[0007] The present invention computing environment 
accommodating at least one input device connected to at 
least one server device having at least one output device, a 
system for the processing at least one information unit 
introduced via the at least one input device by the at least one 
server device to process at least one information unit based, 
the system comprising the elements of: an infrastructure 
server device to create at least one complexity catalog, and 
a complexity catalog to hold at least one list of ordered 
complexity values associated With the partitioned sub-unit 
blocks, and an application server to build at least one 
information summary unit based on the at least one infor 
mation unit and on at least one associated complexity 
catalog, and a scoring component to provide scores. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention Will be understood and 
appreciated more fully from the folloWing detailed descrip 
tion taken in conjunction With the draWings in Which: 
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[0009] FIG. 1 is a schematic block diagram of a system 
environment of the preferred embodiment of the present 
invention; and 

[0010] FIG. 2 is a schematic block diagram of the infor 
mation detection and analysis system of the preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0011] Preferred embodiments Will noW be described With 
reference to the draWings. For clarity of description, any 
element numeral in one ?gure Will represent the same 
element if used in any other ?gure. 

[0012] The present invention provides a method and sys 
tem for analysis of data (SAD) by executing complexity 
calculations of a set of data ?elds, enabling segmentation of 
data, providing scores to the separated segmentations and 
providing ?nal score of clusters of the analyZed segmenta 
tions of data. The SAD can be used in a variety of applica 
tions such as customer retention, marketing, analysis of 
credit card transaction and the like. In one preferred embodi 
ment of the present invention the SAD aids a businesses 
enterprise in customer retention. In contrast the state of art 
presently is such that customer retention systems mostly 
include analysis of performance measures, such as quanti 
tative metrics and formulas, for detecting potential perfor 
mance problems. The measures used include amongst oth 
ers: retention rate, loyalty index and satisfaction index. 
These measures are analyZed along the time axis and other 
customer dimensions such as: customer category, market 
geography segment, and the like. The customer retention 
method and system proposed by the preferred embodiment 
of the present invention includes a complexity calculation 
tool that attacks the customer retention problem from a 
different, yet complimentary angle. It gives a numerical 
parameter to the complexity of the pattern, i.e., Whether it is 
simple and monotonic or erratic and unpredictable, and 
alerts Whenever this parameter changes, eg When a trans 
action of a simple behaving account deviates from its 
monotonic behavior, or When a monotonic and recurring 
transactions appear in an erratic account. The customer 
retention system and method proposed by the preferred 
embodiment of the present invention provides an end result 
With a ?nal score. The ?nal score provides analysis that 
indicates Whether a speci?c customer is about to be lost to 
the business. 

[0013] The neW addition to the prior art in business 
intelligence is divided into tWo major components: a param 
eteriZation of the data by calculating the complexity of a 
given record, and an analysis method of data records by 
calculating the complexity of one or more dimensions of the 
data in a subject oriented Way. The parameteriZation of data 
enables to attach meaning to a parameter (e.g. high com 
plexity value means an erratic behavior and an unstable 
customer, loW complexity value means a monotonic behav 
ior and a stable customer). Segmentation of data according 
to a parameter, a better classi?cation can be made (eg all 
the high complexity customers are grouped together in an 
“erratic behavior group”, While the loW complexity custom 
ers are in the “monotonic group”). The records are classi?ed 
according to their behavior and not according to a prede 
termined property (e.g. demographics). After stratifying the 
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records according to their complexity parameter, further 
enhanced analysis Will be provided by the utiliZation of 
additional. For example, analysis by neural netWorks per 
cluster of records With a similar complexity parameter Will 
produce a better result and a higher prediction rate than by 
analyZing the entire set of records together or by a pre 
de?ned property. The similar complexity groups are better 
suited for the neural netWork characteristics than most other 
types of grouping. Analysis by additional tools (eg decision 
trees and the like) for each cluster of similar complexity 
records Will produce better results for prediction, analysis 
and understanding of the data. 

[0014] The analysis method of data records by calculating 
the complexity of the data in a subject oriented Way enables 
the selection of the ?elds of interest and the calculation of 
the other ?elds’ complexity, thus shoWing the behavior of 
the selected ?elds. For example, in CRM data records, the 
Customer ?eld can be selected and the complexity of the 
“Time of Call”, “Length of Call” and “Transaction Made” 
?elds can be calculated, thereby analyZing the behavior of 
all the customers is accomplished. This innovative analysis 
method Will shoW Whether they alWays make the same 
transaction in a short call (loW complexity) or call in 
different times of the day, making all kinds of transaction 
(high complexity). The analysis provided by the present 
invention provides the possibility to detect changes of 
patterns Within speci?c ?eld or combination thereof Within 
an information unit. Thus, as the preferred embodiment is 
Within the ?eld of customer retention, the behavior or a 
change of behavior of a customer or group of customers over 
the time axis can be detected. 

[0015] For example, by calculating the complexity of all 
the agents, in CRM data records, this analysis can alert When 
an agent has deviated from his normal behavior (i.e. When 
his complexity has changed from previous complexity cal 
culations). Thus, for example, the supervisor can be alerted 
that the speci?c agent has changed his behavior. 

[0016] By analyZing the complexity of all the ?elds (eg 
in CRM customers, agents, transactions, etc.), at different 
times, the neW analysis method can detect a change in 
behavior and generate an alert concerning the change. 

[0017] The preferred embodiment Will be better under 
stood by relating to FIG. 1 that illustrates the environment 
of the SAD 18. The SAD 18 receives data input from users 
10, 12, and 14 via the data communication netWork 20 
(DCN). Users 10, 12 and 14 can be individuals forWarding 
information units regarding particular customers, businesses 
forWarding information regarding of all their customers 
behavior or a transmitting center or agent transmitting 
information regarding customers behavior from one or more 

locations. The DCN 20 can be the Internet, LAN, WAN, a 
satellite communication netWork and the like. The most 
common DCN 20 used is the standard telephone system 
(POTS) that enables communication via ordinary phone 
connection lines. 

[0018] Referring noW to FIG. 2 the SAD 18 includes an 
input device 56, a communication device 54, an output 
device 58 and an analysis and evaluation server platform 22. 
The input device 56 can be a pointing device, a keyboard 
device or the like. The output device 58 can be a printer, a 
screen display or the like. The communication device 54 can 
be a modem, a netWork interface card or any other suitable 
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communication devices providing transmission and recep 
tion of data via DCN 20 of FIG. 1. according to the preferred 
embodiment of the present invention the analysis and evalu 
ation server platform 22 includes a processor device 24, and 
a memory device 26. The processor device 24 is the logic 
unit designed to perform arithmetic and logic operations by 
responding to and processing the basic instructions driving 
the computing device. The processor device 24 can be one 
of the Intel Pentium series, the PoWerPC series, the K6 
series, the Celeron, the Athlon, the Duron, the Alpha, or the 
like. The memory device 26 includes a reference transaction 
database 28, an operating system 30, a control database 32, 
a complexity database catalog 36 and an application server 
38. The reference transaction database 28 includes database 
information including a list of customers, personal informa 
tion regarding customers, history ?les containing customer 
behavior and other relevant information related to credit 
card holders and agents. The reference transaction database 
28 can be located Within the SAD 18 as illustrated in FIG. 
2 or in any other separate location. The operating system 30 
is responsible for managing the operation of the entire set of 
softWare programs implemented in the operation of the SAD 
18. The operating system 30 can be of any knoWn operating 
system such as WindoWs NT, WindoWs XP, UNIX, Linux, 
VMS, OS/400, AIX, OS X and the like. The complexity 
database catalog 36 includes all the complexity values 
assigned to the records processed by the complexity engine 
52. The complexity values stored Within the complexity 
database catalog 36 are discussed in detail in the pending 
PCT application PCT/IL01/01074 incorporated herein by 
reference. The control database 32 controls the input data 
received by the input device 56 and the transfer thereof to 
the application server 38. The control database 32 also 
directs the movement of the data from the reference trans 
action database 28 to the application server 38 and to the 
complexity database catalog 36 from the application server 
38. The application server 38 Within the preferred embodi 
ment includes a complexity catalog handler 40, a scoring 
component 42, a learning component 44, a database handler 
46, a resource allocation component 48, a user interface 
component 50 and a complexity engine 52. The complexity 
catalog handler 40 is responsible for the obtaining the 
appropriate complexity metrics records created by the appli 
cation server 38 from the complexity database catalog 36. 
The resource allocation component 48 is responsible for 
allocating variable resources to the processing of the sepa 
rate records in accordance With the complexity metrics 
thereof. The user interface component 50 is a set of speci? 
cally designed and developed front-end programs. The com 
ponent 50 alloWs the user of the system to interact dynami 
cally With the system by performing a set of prede?ned 
procedures operative to the running of the method. Via the 
component 50 the user could select an application, as 
selected for the SAD customer retention purposes, activate 
the selected application, adjust speci?c processing param 
eters, select sets of records for processing according to the 
complexity metrics thereof, and the like. The component 50 
could be developed as a plug-in to any of the knoWn user 
interfaces. The component 50 Will be preferably a Graphical 
User Interface (GUI) but any other manner of interfacing 
With the user could be used such as a command-driven 
interface, a menu-driven interface or the like. The database 
handler 46 receives the input data records from the control 
database 32 and provides the records to the complexity 
catalog handler 40. The database handler 46 further receives 
complexity values and scores provided to data records from 
the complexity catalog handler 40 and provides the control 
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database 32 that provides the complexity database catalog 
36 and reference transaction database 28 With the complex 
ity values and scores regarding to data records. The learning 
component 44 provides mechanism for matching a given 
input such as the complexity vectors for each transaction to 
a given output such as a customer behavior or deviation of 
ordinary customer behavior. The learning component 44 
provides the scoring component 42 With different scores that 
are than processed Within the scoring component 42. The 
complexity engine 52 provides complexity values to data 
records received from the control database 32 Within the 
application server 38 and handled by the database handler 
46. 

[0019] Aperson skilled in the art Will appreciate that What 
has been shoWn is not limited to the description above. 
Those skilled in the art to Which this invention pertains Will 
appreciate many modi?cations and other embodiments of 
the invention. It Will be apparent that the present invention 
is not limited to the speci?c embodiments disclosed and 
those modi?cations and other embodiments are intended to 
be included Within the scope of the invention. Although 
speci?c terms are employed herein, they are used in a 
generic and descriptive sense only and not for purposes of 
limitation. The invention, therefore, is not to be restricted 
except in the spirit of the claims that folloW. 

What is claimed is: 
1. In a computing environment accommodating at least 

one input device connectable to at least one server device 
connectable to at least one output device, a method of 
processing at least one information unit introduced by the at 
least one input device by the at least one server device to 
create at least one information score based on the at least one 
information unit, the method comprising the steps of: 

creating at least one complexity catalog based on the at 
least one information unit; and 

establishing at least one score unit based on the at least 
one complexity catalog; and 

establishing scores for analyZing data. 
2. The method of claim 1 further comprising the steps of: 

obtaining at least one information unit from the at least 
one input device by the at least one server device; and 

displaying at least one scoring unit. 
3. The method of claim 1 Whereas the information unit 

contains information about customer behavior. 
4. In a computing environment accommodating at least 

one input device connected to at least one server device 
having at least one output device, a system for the process 
ing at least one information unit introduced via the at least 
one input device by the at least one server device to process 
at least one information unit based, the system comprising 
the elements of: 

an infrastructure server device to create at least one 

complexity catalog; and 

a complexity catalog to hold at least one list of ordered 
complexity values associated With the partitioned sub 
unit blocks; and 

an application server to build at least one information 
summary unit based on the at least one information unit 
and on at least one associated complexity catalog; and 

a scoring component to provide scores. 

* * * * * 


