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FIELD OF DISCLOSURE

[002] This disclosure generally relates to a method and system for predicting
accounts or customers that will become attrited in the future, and more specifically,
to a prediction method and system that generate classification rules based on

historical account information or customer data, and apply the classification rules to
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[004] Therefore, there is a need for a system or technique to predict whether
a customer or account is becoming attrited soon. There is another need to
determine whether an attrition account or customer is a desirable account/customer,
such as those that generate significant profits to the company, such that the
company can focus its efforts to retain these profitable customers or accounts.
There is also a need to generate appropriate classification rules for applying to

existing customers or accounts to identify attrition accounts/customers.
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attrition status based on their respective account
pool Inéarinsrtibawvith-tBe target time period is determined. The attrition status is
determined based on predetermined definitions of attrition. A base training time
period prior to the target time period is also selected. Account information for each
of the accounts during the base training time period is retrieved. The determined
attrition status for eéch account and their respective account information form the
base training period is input to a decision tree generator as a set of training
examples. Based on these training examples, the decision tree generator produces

a decision tree classifier that classifies unseen examples relative to their respective

attrition status based on their respective account information.
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The profitability status can be then used as the target classification. The same

method used for attrition status training can be used to generate one, two and three-
month decision trees for predicting customer profitability.

[009] A data processing system, such aé a computer, may be used to
implement the method and system as described herein. The data processing
system may include a processor for processing data and a data storage device
coupled to the processor, and a data transmission interface. The data storage
device bears instructions to cause the data processing system upon execution of the
instructions by the processor to perform functions as described herein. The

instructions may be embedded in a machine-readable medium to control the data
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BRIEF DESCRIPTIONS OF THE DRAWINGS

[0011] The accompanying drawings, which are incorporated in and constitute

a part of the specification, illustrate exemplary embodiments.

[0012] Fig. 1 is a schematic functional block diagram illustrating the operation

of an exemplary system 100 for predicting an attrition account.

[0013] Fig. 2 shows an exemplary training process for generating decision
tree.
[0014] Figs. 3a and 3b are flow charts showing examples for generating

training data for use by decision tree generator as shown in Fig. 2.
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training data for use by decision tree generator as
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[0018] For illustration purposes, the following descriptions discuss an
exemplary method and system for use in a brokerage firm to identify
customers/accounts that are likely to become attrited soon. It is understood that a
customer may be associated with one or more accounts set up with the brokerage
firm. When a customer has only one account, the term “account” and “customer”
may be used interchangeably. It is also understood that the method and system
disclosed herein may apply to many other-types of industries or companies, and may
have different variations, which are covered by the scope of this application.
[0019] The following terms may be used throughout the descriptions
presented herein and should generally be given the following meanings unless

contradicted or elaborated upon by other descriptions set forth herein.
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[0024] Base Time Period: a selected time period, such as three months, for
which customer data or account information is retrieved for use with classification
rules to predict attrition customers/accounts in a prediction time period.
[0025] Base Training Time Period: a selected time period, such as three
months, for which known customer data or account information is retrieved to feed to
a decision tree generator during a training procéss o generate classification rules to
identify attrition customers/accounts.
[0026] Customer Data: information related to a customer including, but not

limited to, information of one or more accounts associated with the customer,

customer identification, activity history, profitability status of the customer, revenue
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cusfg?\%g:}agtcggntggig\lnggts %Sumgag tr%?nrllr?g; gtroecsestshuesmg known customer data
or account information to generate classification rules that are used to predict
customers or accounts that are likely to become attrited. The training process
parses through historical customer data/account information to identify attrition
customers/accounts and their associated attributes, and generates the classification
rules, such as a decision tree for use in an expert system, for use in predicting
attrition customers/accounts in an existing customer/account pool based on their
respective customer data/account information. Fig. 1 is a schematic functional block
diagram illustrating the operation of an exemplary system 100 for predicting an

attrition account. System 100 includes an attrition prediction engine 102 having

access to an account information database 104 and a decision tree 106. Account
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[0031] Decision tree 106 is a set of classification rules or algorithm used by
attrition prediction engine 102 to parse through the account information of existing
accounts to generate an attrition prediction rebort 108 predicting Which accounts will
become attrited or remain active in a specific time period (detailed process for
generating the decision tree will be discussed shortly). Decision tree 106 may be
generated by system 100 or conveyed by other data processing systems before
system 100 starts to perform predictions on accounts or customers. Attrition
prediction report 108 may be implemented in a machine-readable format to be

accessed by other data processing systems.
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accounts and their respective account information, decision tree generator 203
generates decision tree 106 for use in system 100.

[0034] Decision tree generator 203 is an automatic tool that inputs raw data
and classification results thereof, and generates classification rules for classifying
future raw data. Data mining tools, such as a free software application, C4.5 by
Ross Quinlan, and one or more data processing systems, such as one or more
computers, may be used to implement decision tree generator 203. C4.5is a
program for deriving classification rules in the form of decision trees from a set of

given examples. The decision tree can be used to classify new, unseen examples of
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generates decision tree 106 for use in system 100.
[ 0034] Decision tree generator 203 is an automatic
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account is defined as the sumof all assets (whenever
data fscavailable)iassaciate chwyith thagasonunit da the brokerageexamnple, possible
In the brokerage exanpl e, possible
assets that may be associated with an account include, but are not limited to,
common equity, preferred stock, rights/warrants, units, options, corporate debts,
CMO/MBS/ABS, Money market, municipal bonds, US government/Agency bonds,
mutual funds, mutual funds with load, UIT and/or any other types of instruments or
assets that be associated with an account.
[0036] Demographic data is defined as information in connection with
attributes and/or characteristics related to the owner of an account or may be used to
identify the owner of an account. For instance, demographic data may include, but is

not limited to, duration with the brokerage firm, city size, age, gender, education,

marital status, income, address, status of house ownership, number and/or types of
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anount of transactions, nonthly nunber of trades,
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specific period of tinme, nunbers of shares per
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. . action history data coul d
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for gzhg gl:én%%géirgg qu ici‘o%ég t%@%%}a%aglb\,\& in?ci’;ﬁ@%gfmg)é also e used:

i nformati on al so may be included. For instance,
average long market value for last three months, average short market value for last
three months, average total assets for last three months, average total assets for last
three months, average total assets for last 12 months, commissions for last three
 months, interest and other fee for last three months, number of trades in last three
months, fund deposit in last three months, fund withdrawal in last three months,
number of account types, and/or deposit delay days, etc.
[0039] in addition to the different types of account information that may be
input to decision tree generator 203, different account information and classification
results during various time periods can be input to decision tree generator 203 for

the purpose of generating decision tree 106. For instance, the same set of account

information during a specific time period (such as account information from April
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for a brokerage firm the follow ng types of account
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predicting an attrition status of an account for three
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ue thrygﬁ{m)nth perioﬁéﬁof time. [0040] After the training
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eci Sron e in a formof an
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them@?,acpgg%%lgfqr %'gbcount i nformation, such as nunber
of trades, _profitability status, revenue generate .
100§He ' acodtian 35 8 8w SharSh BT RRNAP rgs for Gerefating
account, denographic information of the owner, ,eth_.
traidagidsita 201 foeus® by idecisinmtrea genemtos 743 amsiown iy Rigpt.y In Step
to account information input to attrition prediction
S301, attrition accounts and active accounts are identified from an existing account

pool. In order to determine whether an accdunt is active or attrited, predefined
conditions for active accounts or attrition accounts are used. For example, in order
to determihe whether an account in an existing account pool is an active account or
"an attrition account, the following definitions and conditions are used:
Entire Account Pool = Active Accounts + Attrition Accounts; and

an account is an attrition account as of a selected target time period, such as
this month, if the account satisfies the following conditions:

1. total assets <= USD 120 in each of the last three months;
AND 2. trade number <= 0 in each of the last three months;
AND 3. commission <= USD 0 in each of the last three months;

OR 4. Total assets <= USD 0.0 in the last month;

and an active account is an account that is not an attrition account.
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engine 102 to predict an attrition status in the
future for an account corresponding to the input
wa@ewaaeiti2i nf ormati on. [0041] Fig. 3a is a fl owChEg§1004/016400
showi ng an exenpl ary process for generating training
data 201 for use by decision tree generator 203 as
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maybe asedite defing @tttian acepnts ANy %lveamfaumsouﬂﬂ%w step S301,
conditions are used: Entire Account Pool Active
systeot d 00 tparsesithrough the ageoounhpool idﬁdtifyingamms satisfying
attrition account as of a selected target tinme period,

con8iidhsas4 dshtgitiarddzounts, hhe aecoontsinataatistyirgscdriditions 1-4 as
follow ng conditions: 1. total assets <= USD 120 in

actlgé‘%gcé’un he | ast three nonths; AND 2. trade nu_rrbe_r <=
n each of the last three nonths; AND 3. conmi ssi on

0083, 47301 e 5 (4 IR oy e

active account t that ttr
proyde g e range, q;@?w anﬁé%% @Qéy ggs}g 5(@@&&?@% account

Al t hough the above definitions utilize total assets
informatien reudieass numivet ofirades, piofitabilige siatus, sevenus gﬁnerated by the
active accounts, it is understood that the above

acceaht, piskbIBvelrassboiated Withghe attoumtpdepogeaphit ynfo@ation of the
val ues and/or different types of account information

owriBtY e’ \Hﬁfﬁﬁ tﬁ@ bE8E tahiRg 'hh’\é b@r"bcﬁt‘d?fééﬂltté RO traglgererator

accounts. In step S301, system 100 parses
204 48 8480 a@T*@?ﬁ8'.“?(.‘15ﬁ%fﬂéegzﬁ“e;@%%é.‘??'@ﬁﬁgﬂe@%?ﬁ{'gd sggtes e
pas?%ﬁrggnélgntrﬂ%F St er Bage ﬂ%ecgenrgolc}sl ga{]nsaéo%e used. After the base
training time period is selected or retrieved, account information, such as number of
trades, profitability status, revenue generated by the account, assets level
associated with the account, demographic information of the owner, etc., is retrieved
(Step S303) and fed into decision tree generator 203, as described relative to Fig. 2
(Step S304).
[0043] According to one embodiment, a modified process for preparing
training data 201 is provided. The modified process is substantially similar to that
discussed above relative to Fig. 3a, except for the step of S302. In the example
above, once the attrition status as of a target time period (such as today) is
determined, the base training time period is set as the past three months (relative to

today). In the modified process, the base training time period for active accounts

-14-



active accounts. [0042] In Step S302, a base training
time period is identified or selected to provide a
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retrieved (Step S303) and fed into decision tree
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or thedisst) daysthatithesaesavnd becomeb attited.aThe hgseitime periodfor the
is set as the past three nonths (relative to today).

attritiontduzoumntt nithid eNamasieds séhas trree maonthietoret thedasteldyothat the
for active accounts -14 WO 2004/ 107121

acdduht KMAPA/ é&i@ég& the S8y diy thiae A BBcdunt %ecoﬁﬁ%oagﬁ“?%c; . This

three nonths), but the base training tinme peri
ol bG8 SR T BB e BB Pty agoounts e
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corrk;g; gtrtsitetdr,] guglg gtI':ei’ctai rcr)]rgrg gggdjrg}[e ’gg%?nrge;%ro%tetsg ictag dbé y;:eorrformed.
[0044] Another embodiment for preparing training data 201 is illustrated in Fig.
3b. In Step 311, an arbitrary or predefined base training time period is identified.
For instance, the base training time period can be selected as between March 2003
through May 2003, and the respective account information including number of
trades, profitability status, revenue generated by the account, assets level
associated with the account, demographic information of the owner, etc., during the
base training period is retrieved (Step S312). In Step S313, a 4predefined or arbitrary
target time period that is after the base time period identified in Step S311 is

selected or retrieved. For example, the target time period may be set as June 2003,

or any time after May 2003. In Step S314, an attrition status of each account in the
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exanpl e, an account that is determ ned as an attrition

account as of today may have been attrited years ago.
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account information i ncI udi ng nunber of trades,
mofs decisioni trees 189 faruyedicting anatyitionrsdatus dfyant ageount for three
account, assets | evel associ ated with the account,

diffeiesmb mcmihs basefl enradcoant pforietionvioe s, th@e@mondupem‘ld bhime.
base training period is retrieved (Step S312). In Step

 [00%B8]13. a RfteOlk tRARAING pracdid éé‘ﬂbécu&?écﬂﬁbo@% %@cﬁ%ibgﬁgepe 106 is

that is after the base tinme period Identi

ool S yAEHERO s i 1 T AR5 agﬁ%gﬁftatus ofer

ti ft 4, an attrition status
B Tk R - e T

PCT/ US2004/ 016400 target tinme period is determ ned.
beqayssitap definitions msegccpunt afirikiites fronvthedeast Samoothstas part of the

and their respective account information are fed to
defuhitionsi, thre attetiorgstatusafion the A8xtamonth may already have been fully
determined by past activities. For example, if an account executes a trade this
month, then it is already known that the account would not be defined as an attrition
account in the next two months. If it is known that an account has conducted certain
activities in July, system 100 is able to determine the attrition status of that account
for the next two months (August and September) as non-attrited. Thus, with the
latest known activity in a base month related to an account, system 100 is able to
predict the attrition status of the account for the prediction month = base month + k +

2, where k=1 for the 1-month prediction, 2 for the 2-month prediction, and 3 for the 3-

month predictions, based on account information from April through July. Thus,
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di scussed earlier, in order to train decision tree
generator 203 to generate a decision tree 106. [0045]

wa\sooditeessed earlier, during the training proRPEBES20041€16400
same set of account information during a specific
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ition statuses for the sane account for
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account information for a three-nonth period of tine.
102 pecesiesmcoaunt infomationi fogapcaurds onashidh peedistiohsarevte, be
a decision tree 106 is generated. System 100 utilizes

perféiesédi MStepe402, Cfitrition Prédictén aRginkl 102 Acdesskeidesisidn #8e 106
account. Continuing to the definitions of attrition

and gg?g%%ﬂ&&%@ Hﬁéﬁné’tfo?fjoﬁgmégi' in éJt@P Q’f‘dﬁetotdb%isg%rt\ trge 106 to

I ons use account attr utes fromthe P

nmont h . par A he .. definitjons, the attrition, .. .
gendfBll BRediid?Rifhr Alsiic siaf Sty the ARaabe. Aitrbioh stRiction engine
determ ned by past activities. For exanple, if an
102 mavolirihes ee¢8%3 paoftt?@hfa status of aachiaccelBhirpm account
al ready known that the account woul d not be defined as
inforaratmn database 184 dvarderita idendifynagcounts thairara slesirablettoitbe
known that an account has conducted certain
brokeedde fitrh ®sit Wwill Fedome aitfitetneddi)(Step A03%. ThedRistrabilifieof an
the attrition status of that account for the next two
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oo 5 S PR R AP ) Bt

nth = base nth + + ere k=1 for the 1-npnth
mongy graiis gnoreAnmb ity oliats g BiskeragR Tum: AfRbart uding such
. the 3- nonth predictions, based on account information
informagianapay |bet genargtedXStgp 40HLsych that e bakeragerfion may take

PCT/ US2004/ 016400

appropriate approach to keep the desirable accounts, such as by providing discounts,
additional services, making phone calls, etc.
[0048] Although the above examples are related to predicting attrition
accounts, it is understood that the same system and method describe herein can
also be used to determine an attrition status for a customer with only minor
modifications. Since a customer may have one or more accounts with the brokerage
firm, a preparation process can be performed to revise the system to perform
predictions on customer levels rather than account levels. For instance, the

preparation process may parse through the account information to identify accounts

belong to the same customer, and aggregate the account information to be related to
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based on different definitions used to define
attrition accounts, effective predictions of

wa@edoniroilen status may be extended. [0047] Fi g.P@I/US2004/016400
depicts a flow chart illustrating an exenplary process
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leveldnat are desirable to the brokerage firmbut wll
become attrited soon (Step 403). The desirability of

00, B SR BB g A g s

i nsta e deter] d as _desirabl e
500, %oagﬂapgtf%%agh%ﬁrﬁhv;n Bupiorist P ey Saich oaaysfm 100 may
to the brokerage firm A report |nclud|ng
be impfesmerted o AsiFCuRsegeanslion sysiest 480 saay be i uanlemmted ivéth a
brokerage firmmmay take appropriate approach to keep
singtehdataguiocessing systemb@0 os adhisiysiutalitypobaatdi prgcessing systems 500
di scounts, additional services, naking phone calls,

confdcted ﬂoQQm& trAhEiseith hERVGIREY FheXRiiR beScedsihg @s@élﬁcbdﬂ)lncludes
predicting attrition accounts, it is understood that

a bu%%?é‘ﬁ@th%)’ééﬁmuﬁﬂgatm?\t ﬁ\%ﬂhgﬁ‘éﬁ{ fo?%og'ﬁfv ?aﬁ'@mf@lﬁé’uon and a

e used etermne an attrition st

s S o SO Rp, Fdos prcosss

brokerage  firm a preparati on _process can be
systery 3¢/ ﬁ%@ ipglugas agaainjaempsy 6RPt sUGtas arrfandemaaRcess snemory
on custoner |evels rather than account |evels. For
(RAM) oF aittuar, dynaenic starpge device, poupled 4o iag 502rfee staninglgformation
the account information to identify accounts bel ong

and irstiuztions i® be wxkontd, byeird cageseii. eMalre @SSy 806 also may be
information to be related to

used for storing temporary variables or other intermediate information during

execution of instructions to be executed by data processor 504. Data processing
system 500 further includes a read only memory (ROM) 508 or other static storage
device coupled to bus 502 for storing static information and instructions for processor
504. A storage device 510, such as a magnetic disk or optical disk, is provided and
coupled to bus 502 for storing information and instructions.

[0050] The data processing system 500 may also have suitable software
and/or hardware for converting data from one format to another. An example of this

conversion operation is converting format of data available on the system 500 to
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-17 WO 2004/ 107121 PCT/ US2004/ 016400 the custoner.

Sane definitions for attrition and active accounts can
wheoowger2t o identify attrition and active CcusPOIESR04/016400

based on activities related to one or nore accounts

anofhep eriitesluor 44 adamhattfap fuilating ranSAISicEoPhei da4 | PR data
and processes used in generating decision 106 for

proc%%%ﬁ?@y%té@%?@?gég B Jo%?léof ﬁbfﬂu&%d&egﬂéé Elir%g(lﬁi){: ?%’gsu‘:h asa

generator enerate decision 1

attritiqn ner . levels. 49] . Fi g.
cathBifbra 1k R T B RPN PRGe asTiy et SibiaL g, for
. system 500, upon which the activity driven, custoner .
dispsyég infprmation toAn-epereidn A iehrieroe pdg, ingduding alphanumeric
i npl enented. As discussed earlier, system 100 may be
and otherdieyst iscconipled to k502 faratammuoicatisg infosyatiemaid wommand
or afirst plurality of data processing systens 500

selectiomet prdcbysoleBX. t ARothisr HBe0sf U iisutlevidesis Gairgor control (not
processi ng system 500 includes a bus 502 or other

SO 8 SIS0 P B AT e
ke P SERRLARSAE Aradith R BT LM PSR BB B Bcessor
504 25og oL ezl SUEOF MY ARUPBRY SR | notr Ut ohs.

to be executed by processor 504. Main nenory 506 al so
[005%hy be Thedtata procassingrsystempiitas\controlledirctesponse tie processor

internmedi ate i nformation during execution of

504 iexetuting oo 9r ioreseguencdedf diye dahmreimstrrtions Toftained in main
Dat a processing system 500 further includes a read

menfYyY5 0 NSieh (HRERLtGRBRY 1K RRld intcain ﬁie?ﬁ&g%osiﬁaﬂn%gnother

coupled to bus 502 for Storing static inforimation an
mach 4G A GRS GoradP ey SO A4 A8 BE e
comfieT bR %5 i e SERueRess SRt contanes
in mg?nym%lrr?gry%%\éecasu%iets,?o?ggesss%frt5\6ﬁrtg perform the process steps described
herein.
[0052] In one embodiment, profitability calculation engine 102 of the activity-
driven, customer profitability calculation system 100 is implemented by processor
504 under the control of suitable instructions stored in storage device 510. For
instance, under the control of pre-stored instructions, the data processor 504
accesses account information data and decision tree stored in the data storage
device 510 and/or other data storage device coupled to the data processing system,

and performs predictions of attrition statuses. In alternative embodiments, hard-

wired circuitry may be used in place of or in combination with software instructions to
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and/ or hardware for converting data fromone format to
anot her. An exanple of this conversion operation is

w@orwnaetizhg format of data avail able on the syRCEDSE00016400
to -18 WD 2004/ 107121 PCT/ US2004/ 016400 anot her

lmpléﬁ{e'ﬂiﬂhe 8idelosag caldupitions. MHus! #d émb@HIrﬂQ\tEroﬁét%%écﬁh%m are
of the data. The data processing system 500 may be

not Iﬁﬂ#‘%& ggar‘(y Qp%?élﬁc é?@g]lr&tﬁnddggﬁé élﬁ?ll’c §8ftwar% Ui d
[005§ﬁ1yg;2:rgﬁgig gy %EIHCD% rag@@glgd' S Il ﬁ'?( q{ﬁﬁc{@erem re?ers to any

al phanuneric and other keys, is coupled to bus 502
medjuin thafparticipatasHy previdingdnsisuctions t@cﬂ’fﬁ%@ﬁfor Srder pyerution or
to processor 504. Another type of user input device is
proviling datac tntheqiro¢esaor SOddanprocessingasSucha asedium maydake many
pad, a trackball, or cursor direction keys and the

formsi, ifeldding BOTHONlirGiRsd 10 ndhtestatiie medih ovsratiledhedind and
conmand sel ections to processor 504 and for

tran%ﬂ[k%fdﬁ B, CNERRbI t emﬁ?gf‘é irfelidisS R gl']ﬁ ot br Fignetic

processi ng sys 'S cont rol N’ response
roces

sk a5 B9 AOVE o e AR AT SR Hues faBcmsFory, such

506. Such instructions may be read into main nenory

as Mg MOBATPEA-hEraNSRISHPR sedia dnglidesaemial cahles Gepper wire and
storage device 510 or carrier received via

fiberoaptics ninchuding thenwives thad cOrdrisEdacub02 or af external network.
sequences of instructions contained in main nmenory

Trarfs®fissiaH $asdiarcaneise takethetfornmof heoustiider I eRaRsSEeEs as those
described herein. [0052] In one enbodi ment,

gen ﬁgd Hé‘ﬁ’k‘\% tddfo Q\félv‘é%r?a‘ mﬁ‘élrr'T-é‘d1 Eéféeccﬂrﬁﬁuﬂfcatnaﬁs Ahich rfl%% be

I'ven stoner profitabiTity ca ation system
camsﬁ difedMRe hugbrgid %gfeiﬁé'mﬁ%gﬂfiget devi ce 510,
10058 Lo PRG0N fAEISat BAGhPBdsaRRbIgnT BJoeNdesos cxamie, a
flopl@imnéig{iggtfllegigledgitsg, r?;rg d?glglniggge’t%crt:ge,sg? ;r?;l o’ihnertrrTaeglgea}citcamedium,
a CD-ROM, any other optical medium, punch cards, paper tape, any other physical
medium with patterns of holes, a RAM, a PROM, and EPROM, a FLASH-EPROM,
any other memory chip or cartridge, a carrier wave as described hereinafter, or any
other medium from which a data processing system can read.
[0055] Various forms of machine-readable media may be involved in carrying
one or more sequences of one or more instructions to processor 504 for execution.
For example, the instructions may initially be carried on a magnetic disk of a remote
data processing system, such as a server. The remote data processing system can

load the instructions into its dynamic memory and send the instructions over a

telephone line using a modem. A modem local to data processing system 500 can
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devi ce 510 and/or other data storage device coupled to
the data processing system and perforns predictions

w@RooatioTiet i on statuses. In alternative enbodi NBEIL/ES2004/016400
hard- wired circuitry nmay be used in place of or in

recepRMpletRith O fh’b&@le%ﬁbﬁ%hé anadsigdelign irffRed GransMitt? to convert the
2004/ 107121 PCT/ US2004/ 016400 i nplenent the discl osed

data ¥ it Infar Q' SigndUAn iffPiel RACLBFEAR rdllcify ARPGaBRIAG in the
are not Timted to any specitic conbination o

. . hardware circuitry and software 5 The .ter

infrareth Sl A P YRR nL R, BlagerBs Bbie PRALESTZ, Qhgourse.
_nmedi um that participates in providing instructions to

varlepimf@&aﬁbmﬁcqmmue@@eﬂit@ﬁahmquesdeawpmqm Ry Be wgedrar any of
processor 504 for processing. Such a nmedi um may take

thosedimks. Busn®02 carcieadihedatauto main memarg$06o from which processor
non-vol atile nedia, volatile nedia, and transm ssion

504 &¢iedes Nadexetates! instifstionsi diel/sidsoceses ¢t instructions
optical or magnetic disks, such as storage device

ancpd Ot Bk R iGN A KO SPrenERTBE L8 oe

devigh 21B°siirer B Hrafief Bteatictior QL hRnpilif by i BrdetSsor 504
Transni ssion nedia can al so ta]ke_the form of acoustic

[0056] | i ghDaj@pracessingrsystem Rdalsg inrlidasa cammypicatien wterface
wave and infrared data communi cations, which may be

518 caupleddodiust 32. | Cakenwiication inierfage 248 providesatworway data
[ 0054] Common forns of machi ne readabl e nedi a i ncl ude,

comhuni€xtiortsupliag t laomstwork Bk 520 fthais kbandtteld to Rabdal network.
di sk, magnetic tape, or any other nmagnetic nedium a

For SR, a3 iB&ﬁ%rPWﬁélgf’ée gﬂ:"?ﬂ b aﬂqmegaatea scPALES digital

tape, any other physic W th pafterns of

v 508 S8 o o A Y AP RERRN g Wton o
con SR RocaGeRah e ) Bnkoeer homet Lok oReallos hrertace
51 82%3?;6 %Nir:gg 2:’ Cv?ré{eigqggé\leargg Orlxie?wgr?(y(L%?\l)icg\;g ltc\>/ ggoJic?e a data
communication connection to a compatible LAN. In any such implementation,
communication interface 518 sends and receives electrical, electromagnetic or
optical signals that carry digital data streams representing various types of
information.

[00571] Network link 520 typically provides data communication through one or
more networks to other data devices. For example, network link 520 may provide a
connection through local network to data equipment operated by an Internet Service
Provider (ISP) 526. ISP 526 in turn provides data communication services through

the world wide packet data communication network now commonly referred to as the

Internet 527. Local ISP network 526 and Internet 527 both use electrical,
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one or nore sequences of one or nore instructions to
processor 504 for execution. For exanple, the
w0 p®inomei ons may initially be carried on a naRCEUSM04/016400
disk of a renpte data processing system such as a
ele@rsmagnetider ostival sighaisathpt oaeyp siigital duteat strearas. Theaignals
the instructions into its dynam c nenory and send the

J Uyt ' bAdI Ay ti‘?r h
BT BNia SR NG Ve

com@ﬁeiséﬂééﬁsﬁé?éﬁgﬁ@é e eng! eé?%'ﬁ?ﬁé‘r??ﬁé‘?@"%afé‘e
convert the ta to an . infrared.signal. An .nfrar
progetaitd 5ySeR 500 e T IRAR PN & PO WavasdraSra TG the

signal, and appropriate circuitry can place the data
infoymalios. 502. Of course, a variety of broadband
comuni cation techni ques/ equi prrent nmay be used for any
[0088] t hosEné datesproBessihg3ysten 666 cahesettdtraessages and receive data,
menory 506, from which processor 504 retrieves and

RigHrdgra Totle CiHroigh HEnefwdik @S asstReridiiles520 Bad
mc‘lﬁﬁstru@ r%ns and/rol?@élata recelé\%gd by main nmenory 506

corﬁ@ﬁg?cgﬁlé rgtlpi'fécggﬁtq ?ﬁeﬂﬂeﬁ‘fe‘?rQgﬁ}%%%vééﬁeﬁégg%lbh?fransmlta

§ execu i'on orf other

reqERgleaRIe3E S AR Ak B N 'l%%ﬁ%ﬁ%%?“e@%ﬁ%ﬁgca'

502. Conmuni cation interface 518 provides a two-wa
netweriaand scemmunisgiieminteriage 848+ dha RiReKAG.Kor emmpﬁ; mlght

that is connected to a | ocal network. For exanple,
implementgerdating idetisidratree 48d prgdibtng attiitiore gtadysas. The

services digital network (I1SDN) card or a nbdemto

corfrinicifions ‘éébébﬂﬁ@%“diéb@ldmpl@a@lmgrm’elmm data into the system, for
correspondi ng type of tel ephone |line. As another

prof Rk % aCESTHNNT il BRCldY.LT ace 518 may be a wired

el ess area network (LAN) card to provide a

o . TR e R SR Agh G FAEVRHO L Bk bout

sends and receives electrical, electromagnetjc or
porgpiarcennertiithicand s@mwmgamggwﬂ'a|peaah9ragp'%l&ﬁ§ such as printers,
representing various types of
displays, etc. The input/output ports may include USB port, PS/2 port, serial port,

parallel port, IEEE-1394 port, infra red communication port, etc., and/or other
proprietary ports. The data processing system 500 may communicate with other
data processing systems via such signal input/output ports.

[0060] The system and method as discussed herein may be implemented
using a single data processing system, such as a single PC, or a combination of a
first plurality of data processing systems of different types. For instance, a client-
server structure or distributed data processing architecture can be used to implement
the system disclosed herein, in which a first plurality of data processing systems are

coupled to a network for communicating with each other. Some of the data
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information. [0057] Network link 520 typically

provi des data conmuni cati on through one or nore
woeamaoe1 t o ot her data devices. For exanpl e, PEL/WAI0K4/016400

l'ink 520 may provide a connection throu?h | ocal _
prooessing Bystemsamay sgvepas servepe handinghgatarflawt prowiging calculation

Service Provider (ISP) 526. ISP 526 in turn provides

serdisb8 of aBvesy Radusiomee tuta; andidrupdating Soéwepe Iresidindeon other data
packet data conmuni cati on network now commonly

proégéﬁg%§93tbﬁ§&dd]§%$dE{oeteﬁé{%rQZT Local ISP network

I nternet h use el ectrical, -21 WO
0oB P TR AR AR S s Hogpgon anc

ShHY R RHeOTTRARV SO GtloRe TTBTTeiReCs (1gATetve and not n a
i nterface 518, which carry the digital data to and

limitingsedae dt ispalee 4 berndeystoechtiaithe dekovding rataimsyarednignded to
of carrier waves transporting the information. [0058]

covEh @l d@herip apdespeicifit fepfiresthefdin descrilsedl and sdlagaiznaends of the
recei ve data, including programcode, through the

scdpel dﬁ?g Vatigud ﬁ{\)ﬁ’ﬁ'ﬁ?ﬁ lcbRke 3R a8 'ﬂﬁ@tfér(‘@tléﬁﬁhagée A Cr)night be

I'nterface 518. e Internet exanple, a server

. [ ] requested code for an application
Smgﬁ%g&&hﬁﬁ%@%ﬁ%ﬁgmnternet 527, ISP 526, |ocal network

and communi cation interface 518. The program for

exanpl e, mght inplenment generating decision trees

and predicting attrition statuses. The -conmmunications

capabilities also allow | oading of relevant data into

the system for processing in accord with this

di scl osure. [0059] The data processing system 500 al so

has various signal input/output ports for connecting

to and comruni cating with peripheral devices, such as

printers, displays, etc. The input/output ports may

i nclude USB port, PS/2 port, serial port,
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paral l el port, |EEE-1394 port, infra red comuni cation
port, etc., and/or other proprietary ports. The data
w@e@sasdeng system 500 may conmuni cate with ot PEF/USTaL/616400

processi ng systens via such signal input/output ports.

[ 0060] The system and net hQULA#MSdi scussed herei n may

be inplenmented wusing a single data processing system
such as a single PC, or a conbination of a first
plurality of data processing systens of different

VVhéYB%ﬁwgﬁﬁf@'nStance a client- server structure or
data processing architecture can be used
t he ,syste i scl osed herein, i ch
f| APOueliel faryprepicline SMpHoR 86S5us Spbmmiting fhe Sept of
Hgﬁed to a network for conmunicating with each
iningbadbase teairingdime perodi0 2004/ 107121
PCT/ US2004/ 016400 processing systens may serve as

seraceessihgraticongt iédrendtionvior pachv ofla figstqalialityedf amtounts related
services or access to custoner data, and/or updating

totﬁ@bb&@'h%lrﬁﬁ?*tlﬂ#@ﬁeﬁéd .other data processing systens
coupled to The network. [0061] It is intended that all

rﬁtlgﬁtgtlfgﬁggaﬁ{pd?ﬁgt flrﬂey%‘?loabéﬁé‘? tﬁ@ﬁ?é% Waﬁrﬁn r pr e?é{jﬁym

ing drawn sha Inee

illustrative an .
t o B RbincCad Brfiah statuof sadh of 8 ERLP Atk of Scfouis in
intended to cover all generic and specific features
corpectemwitbdbeiteiget Hme penodit at enents of the scope of
the various inventive concepts which, as a matter of

| arcdjassifyingitheHfirsbyeluradity df accdunitd baded en tike atidtion s23us\6f each of
2004/ 107121 PCT/ US2004/ 016400 CLAIMS Wat is clained

theifisst plurafitysftaweduhey mIQfoW'\'e@ild)ﬁ‘ Withtthe ithigen tiffeCPeic and
conprising the steps of
generating a classification rule based on the account information for each of
the first plurality of accounts related to the base training time period, and a result of

the classifying step.

2. The method of claim 1 further comprising the steps of:

identifying a prediction time period;

identifying a base time period prior to the prediction time period;

accessing account information for each of the second plurality of accounts in
connection with the base time period; and

classifying the second plurality of accounts by applying the classification rule
to the accessed account information for each of the second plurality of accounts in

connection with the base time period.
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defining a base training tine period; accessing

account information for each of a first plurality of
waewenomisl rel ated to the base training tine prCT/U82004/016400

identifying a target tine period after the base

t r 3i Thagnethod gietaim? further eomiprising astep of generatisg anwattrition

of each of the first plurality of accounts in

pre&&i&i?@ﬁo@ﬂbd%éd‘oﬁ Beebalt 6fthet d1assifyRig &b, @hassin fttyd regport includes
first plurality of accounts based on the attrltlon

a préBfEEUﬁ o‘?faneé’lﬁplﬁﬂz%%ﬁltg%rf &acH oipﬂhlérs%c!ohg il ag ganerar h ng

connect arget tinme perio
a classification rule based on the account information
for each of the first plurality of accounts rel ated
to the base training time period, and a result of the
cl 4sdheynethosiadglain 3 fithercommrising aistempigensiefiag a warning
conprising the steps of: identifying a prediction
megsage foeai ledst onkeof tHeyseupnd faradityt oiacqoeintothaphas @ predicted
the prediction tine period; accessing account
attritioh et=18$ irtiicdting thattheddcdoat aiCloacbme whadttritioncdccount in the
accounts in connection with the base tine period; and

pre&gﬁ(ﬁﬂ, é%e ddre second plurality of accounts by

Classification rule to the accessed

account |nforrmt| on for each of the second plurality
of accounts in connection with the base tine period.
-24 WO 2004/ 107121 PCT/ 82004/01640 3. The nmet hod of

i rhhe mathasert daimp? f 09'1%@@;5”% %’W@P ing an
attrltlon predi ction report based on a result of the
cl assessing prefitapilitywiatadsf @ach of the secondplugaléy of accounts or each
prediction of an attrition status for each of the

of tifeeableaspbhé actdyntdthatwitl betome dn afthitioneicbodntpf claim 3
further conprising a step of generating a warning
comparing the profitability data of each of the second plurality of accounts or
each of the at least one account that will become an attrition account with a
predetermined profitability threshold; and
generating a profitability status for each of the second plurality of accounts or

each of the at least one account that will becorﬁe an attrition account, based on a

result of the comparing step.

6. The method of claim 5 further comprising a step of classifying the second
plurality of accounts based on the predicted attrition status and the profitability status

of each of the second plurality of accounts.

7. The method of claim 6 further comprising a step of identifying at least one

account that both has a predicted attrition status indicating that the account will
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message for at |east one of the second plurality of
accounts that has a predicted attrition status
WO paisaetizng t hat the account will beconme an atPCT/UBIN4/016400
account in the prediction tine period. 5 The nethod
becaine @nattitionfapcorat indbamrediction time perigss and: a prafisabilityptatus
profitability data of each of the second plurality of
exceating tnespredetsaginedprdfitability theshbidone account t hat
will beconme an attrition account; conparing the
profitability data of each of the second plurality of
accounts or each of the at |east one account that

o 81 THE [ftiiod B fiblch ot WARERTAY Mndth o s LELEHEITAGiRR beriod

pr of | t abi

: of it abil h d pluralit
o B A R Bl B, 2

Wil | becorre an attrition account, based on a result

of the conparing step. 6. The nethod of claim5

further conprising a step of classifying the second

pl &rBhe metiodd af towhereim dsedcaount irfopnatibre inetlidest ati leastrone of:
status and the profitability status of each of the

totaleReenfofthelzrcblit, eStaPade Alimbef in EO8ndBtoAALtP theChddding, and
furt her conprl Si ng a step of identifying at |east one

Hlﬁ)’% |Cted attrition status
total FEYEHEL f“%é&t' t"{]he acégcﬂ] Will -25 WD 2004/ 107121

PCT/ U82004/ 016400 becone an attrition account in the
prediction tinme period, and a profitability status
exceedl ng the predetermned profitability threshol d.
1ghEherieted of 2cwaerm"2th%%nﬁ infagnatigiytas eschiafdhe second
base training time period is substantially equal to
plurality of acepuntein cormestion withmihedmsedime perivténcladéesdt East one of:
1, wherein the account information includes at |east

total%rs%efs‘ of the@icabuts tethbtrade hhmbae aPudhinedtiohalith figccount, and
unber in connection with the account, and

total revenue associated with the account.

11. A method for predicting attrition customers comprising the steps of:

defining a base training time period;

accessing customer data for each of a first plurality of customers related to
the base training time period, wherein the customer data includes account
information of one or more accounts associated with each of the first plurality of
customers;

identifying a target time period after the base training time period;

determining an attrition status of each of the first plurality of customers based
on account activities of the one or more accounts related to each customer in

connection with the target time period;

26~



total revenue associated with the account. 10. The

met hod of 2, wherein the account information for each
w@boorhe7igecond plurality of accounts in conneRCT/U82004/016400

with the base tinme period includes at |east one of:

t ocRissififingtise €ifst Pharaitiyastonistorhisthadetiastetiauatudtion status of each
connection with the account, and total revenue

of tlﬂge?@rgf bRk-&ifly OF Efistbfifer@ &t B9Rkectibh: with AR ﬁﬁ%et{tﬁ‘lge gteéigg; and

r Icting atfrition customers comprising _
o oo 88 et 04 2 bRl AGAS67b6 o e
firstmtp&%fquéfqlgﬁéq%gﬁlgge@%] ﬁquﬁgf%ﬁéﬁ'irﬁ:{ﬂ%gﬁée% , %rnldoadfesult of the

informati on of one or nore accounts associated with

clasgfyingsten.he first plurality of custoners; identifying
a target tinme period after the base training tine
period; determining an attrition status of each of
the first plurality of custoners based on account

ackbyirhb eetAbd PRI PlurfAYr LoRfHRIY the'tbas e Lo each

custoner in connection wth the target tine period;

-2 2 / 121 P 2004/ 016400 cl assifying the
fi ?dg%@@@ﬁﬁ&é@%ﬂcﬁéngﬁ% é?é‘?@ based on the attrition
status._of each of the first plurality of custoners in
colMRIRiEg Shass ime Resogay e pradieion e perod
generating a classification rule based on the custoner
daggcessing gustopiertdeda for eagh of the secend pluraliyiafigaceunts in
related to the base training tine period, and a result

connéctidrewitle lthees base timg sériqul, witiereifhtberoeistomendatal inclodéd account
further conprising the steps of: identifying a

infofth&tibie bf &fe bl Adbre Sick8dnts! #42Bkiated wgh 2ARATT the FBcHRY bRAality of

prior to the prediction tinme period,
customers; and

classifying the second plurality of customers by applying the classification rule
to the accessed customer data for each of the second plurality of customers in

connection with the base time period.

13. The method of claim 12 further comprising a step of generating an attrition
prediction report based on a result of the classifying step, wherein the report includes

a prediction of an attrition status for each of the second plurality of customers.

14, The method of claim 13 further comprising a step of generating a warning
message for at least one of the second plurality of customers that has a predicted
attrition status indicating that the customer will become an attrition customer in the

prediction time period.
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accessing custoner data for each of the second
plurality of accounts in connection with the base

WO pove/1waei od, wherein the custoner data incl udeGT/US2004/016400
account information of one or nore accounts
asstiiTateemhethhdchokelaim 48 fulleersearpidsing tinestaps aff
custoners; and classifying the second plurality of

C U%éaégémgqo'roﬂwlmy Bétd GReddnesfthéiseabh@ rplmhg oftcustdifiers or
accessed customer data for each of the secon

oo {948 o SR RLAPETSEF L
B Pk B LA e g o

st efo wherein the report includes prediction of an
eackh efrtheias ieast ane<customer that will b%org@@csh@ttrpﬁcm cHsterpepwith a

custoners. 14. The nethod of claim 13 further
predefgsmirschgraditabilify tbfesheltk@ati ng a warni ng nessage for

at | east one of the second plurality of custoners that

S%Gmél‘réﬁﬁ’g atgefitadility stat@fopleathof ithglseasnd pmamy of B@stomers
custoner wll becone an attrition customer t he

or G R A EsBEma, it W B3RS gfretliion qustomer, based on
ing the. steps of: accessing profitability data

ar%q,urfﬁ ﬁe&gn?%r@{lgnd plurality of custoners or each

of the at |east one custoner that will becone an

attrition customer; conparing the profitability data

of each of the second plurality of custoners or each

of téhelhe medlacd obelains dstfurtker coraprisingla stepmfelassifying the second

attrition customer with a predetermned profitability

plutdlitesheustomang besas batthe gredistedfattritionl dthtusdrat the drofitability
each of the second plurality of custoners or each of

stat¥ofHachtFthe Yoy DIk Lase otf'&ﬂEtoW\érjs becone an

attrition custoner, on result of the
conparing step.

17. The method of claim 16 further comprising a step of identifying at least
one customer that both has a predicied attrition status indicating that the customer
will become an attrition customer in the prediction time period, and a profitability

status exceeding the predetermined profitability threshold.

18. The method of claim 12, wherein the length of the base training time

period is substantially equal to the length of the base time period.

19. The method of 11, wherein the customer data includes at least one of: -

total assets of one or more accounts associated with a customer, total trade number
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16. The nmethod of claim 15 further conprising a step
of classifying the second plurality of custoners
whamedom t he predicted attrition status and tPEI/US2004/016400
profitability status of each of the second plurality
in cdnnactibn vattsond ér mine acetinald azkociatadwith o cuditer, and total
conprising a step of identifying at |east one
reventieERbcizied V\}i?cﬁtdhef@ﬁnéré’éééﬁﬁiﬁﬁs@ééléﬂeﬂ'\ﬁi{h alcstomer.
indicating that the customer wll become an attrition
custonmer in the prediction tine perlod and a
profitability status exceeding the predeterm ned

bnerli A eethestBF A2 e the &loles detp for gach g second

s substantially equal to the length of the base tine
plupality @f customers dn peRmRetiogfwith thenhasetime: prriasLivctisles at least one of:
data i ncludes at | east one of: total assets of one or

totalmassets obome sr aswe acadents\assbciatedwitb mecustomes| total dele number
nunber -28 WD 2004/ 107121 PCT/ US2004/ 016400 in

in EoHHeREbh AtH b 0PAfOre AcEBlifts 8B LIRtEd Wi CEFEFHeW driY fotal
custoner, and total revenue associated wth one or

o BB ASEEFIRSHE e S 45 0B i e

the second plurality of custoners in connection wth
the base tine period includes at |east one of: total
assets of one or nore accounts associated with a

cusZdnmethgg for pregieting atfsition ageodpisempdsingithe staps of:

or nore accounts assoql ated with a custoner, and total
r evdelining sstacgetttine petibd,one or nore account s
associated with a custoner. 21. A nethod for

pr edédriniringEhrattrition si&tee Wileaich @TRIfirsi Plardlde obaedsureé in
defining a target tine period; determ ning an

cortiddtiohi vaith ﬁ{@fa tqubegg}:]ogf a first plurality of

accounts in necti nvmththetarget time perlod

f L:‘S’%P%%f'ﬁ& gﬁlg ﬁl{S 'p[}liélg? og 5\?:{:36%%3 asd %%ut tpr?‘sén statls of each of

the first plurality of accounts in connection with the target time period;

selecting a base training time period prior to the target time period;

accessing account information for each of the first plurality of accounts related
to the base training time period; and

generating a classification rule based on the account information for each of
the first plurality of accounts related to the base training time period, and a result of

the classifying step.

22. The method of claim 21 further comprising the steps of:
identifying a prediction time period;

identifying a base time period prior to the prediction time period:;
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the first plurality of accounts in connection with the
target tine period; selecting a base training tine

w@egosoaripri or to the target tine period; accesBCTYS2004/016400
“account information for each of the first plurality of
acGREBESING elcabet infopnidtionieseadh ef imergedontieppeityoof, accounts in
and generating a classification rule based on the

conﬂ%ﬁf?&ﬁ‘%th%@bgﬁé'tlgrgs P@ﬁoﬁaéijgia the first plurality

accounts relat se training time period,

e tcﬂéa BRI i S 96 Bthon e

identifying a |ct|on eri.od |de
to thegecessh FesoBlmgpTeRIa for RECh OB e seesid phltuRf dacounts i
-29 WO 2004/107121 PCT/ US2004/ 016400 accessi ng
conmectiomwithrthe baseitisne periodach of the second plurality
of accounts in connection with the base tine period;
and cl assifying the second plurality of accounts by
applying the classification rule to the accessed

aC%"‘Fhel MEHIPST Q8int 22 18AKE: Smpiidin %Cﬁée d?lgenatdting an attrition

accounts iIn connectl on with the ase tine perio

e ERB R i ii 5 B f recs
o TR b L AT R SRl S,

of the second plurality of accounts. 24. The nethod of
claim 23 further conprising a step of generating a

warni ng nessage for at |east one of the second

pl R4l THeymethatofoclains 28Harthémsorapisingiecste of generatingra warning
status indicating that the account will becone an

me§ ade tdrei IsHss %Hﬁtof'tﬁ‘e %B@ond’ﬁﬁﬁélﬁ? loP Bctouts R4t b a Phedicted
e method of claim 23 further conprising the steps
attrﬂfon status indicating that the account will become an attrition account in the

prediction time period.

25. The method of claim 23 further cl.omprising the steps of:

accessing profitability data of each of the second plurality of accounts or each
of the at least one account that will become an attrition account;

compariné the profitability data of each of the second plurality of accounts or
each of the at least one account that will become an attrition account with a
predetermined profitability threshold; and

generating a profitability status for each of the second plurality of accounts or
each of the at least one account that will become an attrition account, based on a

resulit of the comparing step.
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accessing profitability data of each of the second

plurality of accounts or each of the at |east one
wa@ewaneitizt hat wil | becone an attrition accountPCT/US2004/016400

conparing the profitability data of each of the second

pl walTHeymethdtt epelaing 26furtbécdoraprising sasteperizlassifging the second

account that will becone an attrition account with a

plui;éniggsf &EHUMEIpREQ] bh ke *o'kéd{cttea {?@ﬁoﬁieh &tatds ‘ér@é‘tﬂ@rﬁbfitﬁﬁility status

of itabiTity status tor eac t he secon

| ur al,i f At S.cQr h of the at | east one

of %&g’oﬁﬁbé%ﬁg?nan%ﬁ%@&cog%gcgﬁﬁgttri tion account, based
on a result of the conparing step. -30 WD 2004/107121
PCT/ US2004/ 016400 26. The nethod of claim 25 further

conprising a step of classifying the second plurality

of 2¢ckhemmetined egcle'rlm Phduphencampdsingta stepa idaniifying at least

and the profitability status of each of the second
on@hotdunt tiyatdiothtaeunpredid@d aftridtomstdtos irdicatirg tha2the account will

further conprising a step of identifying at |east one

bei@ Yhatirftidh é&bpﬂf‘ﬁ\sthé predieticn BmeAdérdd, i e?ﬁ)ﬂiﬂ_#ébility status

I ndi cati ng that e account will becone an attrition

ex%%@ﬁ% é}.e%@?esrﬁﬁ’?%dsmé@%@@gﬁﬁr&%ﬁ hlgo Sr eggg e?rri ned
profitability threshold. 28. The nethod of claim 22,

wherein the Iength of the base training tinme period

Is substantially equal to the length of the base tine

per 2&dThemetioe ofrelaito 2o wheteinthe lengih of ghesbasg training time

information includes at | east one of: total assets of
pelidtisasubstanitially @opial to thedengihiafthé baseriinez pedodwi t h t he

account, and total revenue associated with the

account. 30. The nethod of 22, wherein the account
~information for each of the second plurality of

cCoRyDl bGBRBPS e thd A b FBO Tlcibes atfast one
of: chtgg%%gets tgﬁ %l act:cgo%clj'l?, t%’f‘a'l?r%&e‘ nnurﬁt?é]rnlﬁccto'n%gc%r% Uvithqge account, and

total revenue associated with the account.

30. The method of 22, wherein the account information for each of the second
plurality of accounts in connection with the base time period includes at least one of:
total assets of the account, total frade number in connection with the account, and

total revenue associated with the account.

31. The method of claim 21, wherein the base time period is selected based

on the attrition status of each account.
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total revenue associated with the account. 31. The

nmet hod of claim 21, wherein the base tine period is
w@edogaoBael based on the attrition status of eakdiI/US2004/016400

account. -31 WO 2004/107121 PCT/ US2004/ 016400 32. The

met3mdhef metiddwtdaimB ey whereifi:or an attrition account,

the base tine period is selected to be a predeterm ned

| gy Eﬁrdt@ﬂoﬁrdc@buﬁt?tﬂé‘@a%ﬁﬁfé{?erﬁ%ﬁi@%?ec@é& td b8 % ?rgﬂgtermined

1t‘o|r a non-attrition account, the _etlma_pgrlo_
tm Rl ot i SurE ECGES BB A of b i O1i mg

attrition customers c ri sing the steps aof: ef i ni ng

2" HoF e ABBIIAGnE dBe base e PRROAS seiecis 16ia (e

of each of a first plurality of custoners in
predeteneminecbtimgi patiodHaiar e e tarpattipemesi®doased on

account activities of one or nore accounts related to

each custonmer in connection with the target tine

period; classifying the first plurality of custoners

basggl Lmethed firtgrbdicaRy attaties cOstopRas cofiprisity fHe' §bf>s of:

plurality of custoners in connection with the targe

ti _r@efﬂl%cé ?ﬁ%rq%ﬂig%ﬂ‘{%oa base training tinme period

pri of ar I'meé period; accessing custoner

data for. each of the first_plyrality of cust r .
ol datefining™s o tpbidE statts bf fach Pha Rt BualR dtisfomern
customer data includes account information of one or
conngction ydihihedawst oreaperipdpasedas imcepuntactivitiestof one or more
plurality of custoners; and generating a
acoouatsidiatedtto @ach wustomaerdd comnebtiore withdhe tardat timegperiod;
each of the first plurality of custonmers related to

t heclBgsiRird BHefirgpluidi®y BEEUSIEOMe?S Baded BA4hé atfitiof Reatus of each
cl assi fying step.
of the first plurality of customers in connection with the target time period;
selecting a base training time period prior to the target time period,;
accessing customer data for each of the first plurality of customers related to
the base training time period, wherein the customer data includes account
information of one or more accounts associated with each of the first plurality of
customers; and
generating a classification rule based on the customer data f0|; each of the

first plurality of customers related to the base training time period, and a result of the

classifying step.

34. The method of claim 33 further comprising the steps of:
identifying a prediction time period;

identifying a base time period prior to the prediction time period;
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34. The nethod of claim 33 further conprising the
steps of: identifying a prediction tine period;
WO d@attdfigi ng a base tinme period prior to the preHUS10006M6400
time period; -32 WD 2004/107121 PCT/US2004/016400
ac Rk 8iRgStAEF ddRl@r EaEh BRfHe SdcdndeplaRrAiBNEf accounts in

plurality of accounts in connection with the base tine
i . Tt .
corf PR uiiFe BBs e pURbE FheftH e ARUART BEE Riiides account
. .each of .the second plurality of  custoners:. and .
infogmadn o PR O FECE:RCHAYNE #5SaGTasd JYIILCRGTLALIE SRpond plurality of
applying the classification rule to the accessed
custersetr@nddat a for each of the second plurality of
custonmers in connection with the base tine period.
35. cladeifyirgs thedsediond| gluraliBdoff custdraerscioyrppplyingpthe cassification rule
of generating an attrition prediction report based on

to the ReEdedEudtbnet dRESTIrdaRE oTted sevdied Blufalitp of taseiers in
Includes a prediction of an attrition status for each

cong{ecgip,giv\rﬁnfﬁg@g%aggq[rﬁéi?teyioaf custoners. 36. The net hod

further ¢onprising a step of generating a

warni ng nessage for at |east one of the second

plurality of custoners that has a predicted attrition

status_indicating that the custoner, will becone an, .

at t$5-tThﬂ1n'@lthbﬁ’g$|a|rﬁ Sdferther eQimetising a stee 95&9%”@6@“@7@“ attrition

The nmethod of claim 35 further conprising the steps
predictioacepsit ibageg oot a tedhill oftthe diassifpingslep, wiensire theerepod includes

plurality of custoners; conparing the profitability

a preigticH ofea¢ Bttafiort Bitgs forehchl of i sbyord plitality B8 castomers.
with a predeterm ned profitability threshold; and ‘

generating a profitability status for each of the
second plurality of custonmers based on a result of

t he3§.om)earrnleﬁgo E)F Baim 35 further comprising a step of generating a warning
message for at least one of the second plurality of customers that has a predicted
attrition status indicating that the customer will become an attrifion customer in the

prediction time period.

37. The method of claim 35 further comprising the steps of:

accessing profitability data of each of the second plurality of customers;

comparing the profitability data of each of the second plurality of customers
with a predetermined profitability threshold; and

generating a profitability status for each of the second plurality of customers

based on a result of the comparing step.
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-33 WO 2004/ 107121 PCT/ US2004/ 016400 38. The net hod of

claim37 further conprising a step of classifying the
wa@ewenar12pl ural ity of custoners based on the prPerdiUs10e4€016400

attrition status and the profitability status of each

of 4d qh%er?lﬁﬂfbdobﬂ’élé‘i'rﬁ BY f@th&risdrpmding aXlep bhelaseiffiag the second

of claim38 further conprising a step of i1dentifylng

it
plufity F¥lstoBBGs G4SHF A Ing B A0 Beffon SIALECHENAE proitabity
becqone an attritio ust.o i,n the predlctlontlrre
Staw@ﬂ?@apﬁﬁgh%sﬁ9%$9%?|ftyP °“§t95‘t%5§ exceedi ng t he
predeterm ned profitability threshold. 40. The nethod
of claim 34, wherein the | ength of the base training
time period is substantially equal to the Iength of
t he3hate mietheochef ¢laith 338 furtierccamaplisidg af stép of identifying at least
t he custonmer data includes at |east one of: total

oneSFRbMme? that 5btR hal Sredicied attfties seRugiriicatingthat the customer
custoner, total trade nunber in connection with one

wﬂl%%c%e%ﬁ‘%‘&ﬂﬂ% %ugt%ﬁ?%}ﬁmﬁéj pHdi&ich et ; aﬁa% rofitdbility

enue assoc rate one' of Nor e ac oun
t d t d f 34,
sta eé))ge%df &Rr F@ s @Pﬁ"&?azbé'ﬁ}é s e s gc ond

plurality of custoners in connection vvlth t he base

time period includes at |east one of: total assets of
one or nore accounts associated with a custoner, total

t r stz Therbnethod of clainn 84t wbearein tie tengtlo of the base:trainingstime
associated with a custoner, and total revenue

perﬂitﬁi%%lﬂs%tmlly%q%ﬁtﬁe@ﬁ?h@@l@@bbée@iﬁ@péﬁéd:d with a
custoner. 43. The net hod claim 33, wherein the base

time period is selected based on the attrition status
of each custoner. -34 V\D 2004/ 107121 PCT/ US2004/ 016400

4 41-|-.hﬁ1enFr|tert]r?gd 8F 3§ | aﬁé‘?‘ theV\c,El?srtgh%r data includes at least one of:

total assets of one or more accounts associated with a customer, total trade number
in connection with one or more accounts associated with a customer, and total

revenue associated with one or more accounts associated with a customer.

42. The method of 34, wherein the customer data for each of the second
plurality of customers in connection with the base time period includes at least one of:
total assets of one or more accounts associated with a customer, total trade number
in connection with one or more accounts associated with a customer, and {otal

revenue associated with one or more accounts associated with a customer.

43. The method of claim 33, wherein the base time period is selected based

on the attrition status of each customer.
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for an attrition custoner, the base tine period is
selected to be a predetermned tine period prior to

W b@4godeoner becones attrited; and for a non-BCT/DE1000616400
custoner, the base tine period is selected to be the

Pr e tthRfbdl dfEkaiRef43 Alhé¥eir to the target tine
period. 45. A data processing systemfor cal culating

d
pr ny : ' sor
P ooh B aktlipy sBaigfbr” §REbSe e WBRickTe SUecRAIPEERD.
to the ocessor; Wwherein the data stor ice
progiermnsd Hoe AEdPH AT 16 Uik fiiofibt BeBb et et ik
systemto performthe steps as in the nethod of claim
1. fasa nandattrifiopreustavendhe pase fime peided S $electey to be the
profitability of an account, conprising: a processor
prefietermireckeiine periddtpior 4o theatatgettime petigd. devi ce coupl ed
to the processor; wherein the data storage device
bearing instructions to cause the data processing
systemto performthe steps as in the nethod of claim
11. ,,47 : ' Y i j
or - o BeeiRg SRR AR prodm of 88 account
for .ﬁr_ocessi ng data; and a data storage device coupl ed
COMPYIYIRS processor; -35 WD 2004/ 107121
PCT/ US2004/ 016400 wherein the data storage device
bead PrRFEsRar fali Proeassing,daigiaedt he data processing
systemto performthe steps as in the nmethod of claim
21.a 4ata fodagendgvice eoupleg to ke prodessotal cul at i ng
profitability of an account,

wherein the data storage device bearing instructions to cause the data

processing system to perform the steps as in the method of claim 1.

46. A data processing system for calculating profitability of an account,
comprising:

a processor for processing data; and

a data storage device coupled to the processor,

wherein the data storage device bearing instructions to cause the data

processing system to perform the steps as in the method of claim 11.

47. A data processing system for calculating profitability of an account,
comprising:
a processor for processing data; and

a data storage device coupled to the processor,
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conprising: a processor for processing data; and a
data storage device coupled to the processor; wherein

w0 b@4detian st or age devi ce bearing instructions POI/US2084€016400
the data processing systemto performthe steps as in

t heywareptheiats |storayd Aevitd bearigipstutiiompio cduse the data
i nstructions, which may be enbodied in a machi ne-

i ng

S b U e LA L

i nstructions upon execution by the data processing

system causi ng the data processing systemto perform

the steps as in the nmethod of claim1. .50Q. A program

corfft iAsHalg prasessing sysiem gmicewéw%mé'%w anracgount,

machi ne- readable nedium for controlling a data
conpprisiegsi ng systemto calculate profitability of an

account, the instructions upon execution by the data

Pr of pEstieB8osios petitatdire) data; bhé data processing system
to performthe steps as in the nethod of claim11l. 51.

g\ ol gsfaaﬁbr:éa@aé\ﬁ'@eow@arta%é BRSoeswbich may be

red 1n-a machi ne-" readabl e medi um for

controlli ro [ C

o ¥l i Gard B el Pl b o itk aate

execution by, the dat rocessi.ng system,causi.n t he
ProGRSSING SYRIEL ISR A PEPpESBRNG MRINGH SHSIAE 3% ¢ he

met hod of claim21. -36 WD 2004/107121

PCT/ US2004/ 016400 52. A program conpri si ng

i nstructions, which may be enbodied in a machi ne-

r ead A progdiricomprising smstrumtionsgwhiciahay pecrabsdied in a machine-
systemto calculate profitability of an account, the

reald8Ble’ MEHILPA Yok ESlﬁ‘tr&ﬁlgg a8 phocdsRthgiafster tBcRidiilae profitability of
system causing the data processing systemto perform

an 588 CRR iftStrl QidrdugBi 8%k ubbn ByahB'dda prédessing system causing

the data processing system to perform the steps as in the method of claim 1.

50. A program comprising instructions, which may be embodied in a machine-
readable medium, for controlling a data processing system to calculate profitability of
an account, the instructions upon execution by the data processing system causing

the data processing system to perform the steps as in the method of claim 11.

51. A program comprising instructions, which may be embodied in a machine-
readable medium, for controlling a data processing system to calculate profitability of
an account, the instructions upon execution by the data processing system causing

the data processing system to perform the steps as in the method of claim 21.
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52. A program comprising instructions, which may be embodied in a machine-
readable medium, for controlling a data processing system fo calculate profitability of
an account, the instructions upon execution by the data processing system causing

the data processing system to perform the steps as in the method of claim 33.
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