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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



hi storical account information or custoner data, and apply the
classification rules to WO 2004/107121 PCTI US2004/ 016400 predi ct whether an
account or a customer will beconme attrited in a sel ect %%%4/09@:{050(1 in the
future. VBRGKIAGURD OF THE DI SCLOSURE [003] An attrition customer or account
Is a custqgner. or account of a conmpany .or organizati.qn that has. becone

attri tBEﬁd'ﬁ.‘@he,t"PﬁﬁeﬁC&’BUB{"ﬁ ﬁ\?H%@?griVHﬁib%B %ﬁ‘&ﬁgl m&seelpq:tﬁa?tgﬁe activities
during a predefined period of tine. For instance, if an account is inactive
for thpepedin the fedureont hs, that account can be considered as an attrition
account as of this nonth. Once a custoner or account becones attrited, the
custoner or account is effectively |lost as a source of revenue for the

conpanBACKGROUNIDFOF THE DISCIEOSURE it is very inportant for a conpany;or °
organi zation to be able to predict which of its customers or accounts will

becomeigidr ¢ | on ArCARHRIFGRIGREPUR sBoalitie BoustAhePSREBbSNYA of Ashoale

conpan organi zati on can e action targeting these accoun

such as_provi.di,n i al _benefi r. disc t reneywed pr.onotij.ans,

tel emgﬁ&gﬁ{p@[@%ﬁﬁ# be%@ﬁ ?&fgg‘i '-%C'EBEWQPE Hg‘ltoi‘f#ﬁ' ‘“F%%?“ﬁﬁeqf ef ore,
there is a need for a systemor technique to predict whether a custoner or
accounlimitedipstivities glusingra peadesived petindraf tm-aﬁaf stangss i amacerdisi ne

whet her an attrition account or custoner is a desirable account/custoner,
such amddtives ¢ort thetpast threetmonthgnitat @agooumirasn be considesed agpargtiritiomch t hat

the conpany can focus its efforts to retain these profitable customers or -
accoungseourkty 6f this Mbhth. 2 ORRda COsHAS ot R.cODRE BEEORLS fridsdithecation rul es

for applying to existing custoners or accounts to identify attrition
accountsLEUS UFickount is effectively lost as a source of revenue for the company or -

organization. Therefore, it is very important for a company or organization to be able
to predict which of its customers or accounts will become attrition

customers/accounts shortly, for example, so that the company or organization can
take action targeting thesé accounts/customers, such as providing special benefits or

discounts, renewed promotions, telephone calls, etc., to keep these

accounts/customers.
[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 fo )

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 fo generate appropriate classification rules for applying to

existing customers or accounts to identify attrition accounts/customers.
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-2 WD 2004/ 107121 PCT/ US2004/ 016400 SUMVARY OF THE DI SCLOSURE [ 005] This

di sclosure presents.a nethod and system for predicting custoners/accounts
that are | econe attrited based on predefined | f] ion rul es
and custo#edr(gdggjtlgﬁéﬁcount i nformati on associated with t@ﬁﬁs%ﬁim‘i?fuo

cust oner.s/ account The classification rules are generated by parsing
throughS MIARY Qfr THEDISLEOSURE 5ccount i nformation to Identify attrition
custoners/accounts and their associated attributes. Unique algorithns are
used t o[@}er m ne Thia disclosure presentses methedhand systeme for predigtiogunt s. After
the classification rules are generated, the rules are applied to new

cust onecustehrersfaceodnts ihat aredikept fodiedome aftfiet!t bastidsdip pRIdefifedaccount s t hat
are likely to 'becone attrited. [006] An exenplary nethod for predicting

attritl RsBRRatisn Ruibs 8Rd Rl dath/foBLABNRIARARR dAoBBREY iR 1floC! aSS! 1 er

such as assi es or decisron trees, or u 0 predrct which

accounts are |ikely to me att.Lited based on thejr respectiye ccount

ot o neEPaRmaR e, TR AR e icaRheLES e Fereieied fhaAising tioud!
identified, and an attrition status of each of a first plurality of
account Bisiprigal gustorigsdata/account infesmation te identift aigition customers/agepintsi me
period is determned. The attrition status is determ ned based on

pr edet eant tleeir desociatedatibatesat Uniqueaigorithtresaret usaidiorgetermiae aiiitioad pri or
to the target tine period is also selected. Account information for each of
the accepisedlbf heGustmddss ddcalifts) P tdrTReRfidsibation rlles % Yfénefditd,

determned attrition status for each account and their respéctive account

5228&@2?%)#@@4@%5@6%5@%@% Bfext RASRI dafA bPHotdut idmifioR 1 BRdictor Lrom ) oo
t he~teci si.on tree gener.ator, pr ;il(u es . ‘
adcounts hat J’recil eﬁ! to become attrited. |

customers or
[0086] An exemplary method for predicting attrition accounts uses a unique
training process to generate a classifier, such as classification rules or decision trees,
for use to predict which accounts are likely fo come attrited based on their respective
account information. During the training process, a target time period is- identified,
and an aftrition status of each of a first plurality of accounts within a known account
pool in connection with the target time period is determined. The attrition status is
determined baséd on predetermined definitions of attrition. A base training timé
period prior fo 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 éccount information form the
base training périod is input to a decision tree generator as a set of training
examples. Based on these training examples, the decision tree generator prodtices
a decision free cléssiﬁer that classifies unseen examples relative to their respective

attrition status based on their respective account information.



a decision tree classifier that classifies unseen exanples relative to their
respective attrition status based on their respective account information. .
-3 WD 2004/ 107121 PCT/ US2004/ 016400 [007] In one enbodi gﬁﬂ% p t hod

i dent i fi &0 2O0H1Us%tion time period for |dent|fy|ng act 2004 g%&g

likely to _becone attrited durin e ntlrre eriod. A pase tine
period M07dr to t Heope eakadient.it Hﬁ"ﬂ)&hpgdg ieéé]Pqu'&!P“ ting Pesioddont

i nformati on associated therewith is retrieved. The decision tree classifier
then cl iientifying acteunts thatrare likelysts econte attriiedsqiering the prediation time or mat i on
associated wth the base tine period. According to another enbodi nent,

during pBfodt Aabarsenmnerp&mncﬂ t6 Uhd prediétich fime eriodigsi@ehtifiid)iang tine
precede the target time period by a predetermned tine perlod such as one;

two or Légogggmhha o B sbASYd Ty ot REVRE PR BB AU il =t o1

are retri proces I'S repeate account
i nfornmat,i on to Wthed bsméa rﬁ ener tor toRWguce deci sion trees
that pr rb?laﬁﬂ %??%W% aged opdheirie 'yecﬂ?@ou oMatidy ce nonths i n
the future, respectively. EOOB] Accordi ng to anot her enbodi nent, an

exenpl aagsegiatedaviththenbasmtimer periad:rAccargingde anaher ambodimentaduriag theach

account and determines the profitability status of each account by

conpar i frgirife proceks| alpumber ofalifferent base fraiving tilnd pregetierihs aigét timéhe
profitability status can be then used as the target classification. The sane

et hod éﬁgd Bgt%élgdbtérhﬂﬁeé‘t:ﬁ{élﬁ?ﬁécﬁ'éﬂcﬂﬁh§éﬁb RGOUSARrd® nikies, adrg ONe, two -

and thr ecision trees for predicting customner profltablllty [ 009]

et hod eﬁ@%@%ﬂ? SR Ao FRARESh arMBTels T raihifl orent e

_process is repeated using the account information to allow the decision tree
generator to produce decision trees that predict the attrition sfatus for accounts one,
two or three months in the future, respectively.

[008] According to another embodiment, an exemplary predidtion method
further accesses profitability data of each accdunt and determines the profitability
status of each account by comparing the profitability data with a profitability threshold.
The profitability status can be then used as the target classification. The same
method used for attrition status Ktra‘ining can be used to génerate one, two and three- . }

month decision trees for predicting customer profitability. o

[009] A data processing system, such a;s 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 iransmission 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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system may i nclude a processor for processing data and a data storage device
coupled to the processor, and a data transm ssion interface. The data
storage device bears instructions to cause the data processi ng system upon

execution Wéz&d&ﬁoﬂlz_ﬂztru‘:“ons by the processor to perfOf,ngfgﬁgb%%ﬁg as

descri bed herein. I nstructions may be enbedded in a I'ne-readabl e
mediumto control the data -4 WD 200411071 PCT/ US2004/ Q16400 . prgcessi ng
Syst om  BOSERFBRAYETE 16 REIBTE CRMAtipRE A S UNS oRE 88 RBERDRPerS. ThE

machi ne-readabl e nedi um may i ncl ude any of a variety of storage nedia,
exanpl esMashingrreadapleemedisina prax-iaciusiemyel aarely of storags rasdiroRxampes et c. |
magnetic storage nedia including floppy disks or tapes, and/or solid state

st orage dewhivhsncludecptieal steragemediad suth as I CIRAONVE DV/D Seteh magnhetiect | ons may
al so be conveyed and transmitted using carrier wave type nachi ne-readabl e

medi a. [%}%e ﬁiédié irmmﬁag ﬁeawam%r@épéé?@nw@%%{ﬁp'@ta@a&@gﬁ%\g@wds and

systens w | econe readi |y apparent fromthe followng d

descri pt | i {nle | LSt rald . not L, tafi ] be
real 1 zeasoehas g Sar e RO H3 sticndRaRchE mel s e RRovE i o
and system are, capabl e of other and differen enbodi nents, and their

sever al g@'ﬂ%ﬁ“ﬁ?ﬁl‘%“%&ﬁﬁlﬁré’"@ﬁe Waaml“dm%%ééamem Bus obvious respects,
all wthout departing fromthe disclosure. Accordingly, the draw ngs and
descri pt [@8104r e toStjgotl-@Jadwaot@eaaflthetpr%aenﬂy disclogad methedsiand systems
restrictive. BRI EF DESCRI PTI ONS OF THE DRAW NGS [0011] The acconpanyi ng

dr awi ngswillbesime readilycappepent feshithe folibwing detdiletiadestription, siphyBy way of

specification, illustrate exenplary enbodi nents.
Y fllustrafion and not limitation. As will be realized, the activity driven, customer
/ profitability calculation method and system are capable of other and different
embodiments, and their several details are capable of modifications in various
obvious réspeéts, all without deﬁarﬁng from the disclosure. | Accordingly, the

drawingé and description are to be regarded as illustrative in nature, and not as

restrictive.

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

fraining data for use by decision tree generator as shown in Fig. 2.
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[0012] Fig. 1 is a schematic functional block diagramillustrating the
operation of an exenplary system 100 for predicting an attrition account.
[0013] Fig. 2 shows an exenplary training process for ' ci sion
tree. [Oﬁaﬁ]’”“ﬁi‘%’sz.l 3a and 3b are flow charts showi ng exam:%§64 orﬁﬂ’gener ating
traini ng data for_use by decision tree generator as shown in Fig. 2. -5 WO
2004/ 140023} PcT/ Udg0d depicts adloy gharjllustigting anpxernRiary prorpssifer t ,
illustrating an exenplary process for predicting an attrition status for an
accountprefiitfinglanfattrition statussfoa ancdoeoant.c bl ock di agram of a data processing
system upon which an exenplary systemfor predicting attrition custoners
may be inpl enented. DETAILED DESCRI PTI ONS OF | LLUSTRATI VE EMBODI MENTS
[0017] [bp1ghe ol Fighsnposs sERéimatic bidtk dilgrany bPatiia RroGaRint ejstom

nunerous specific details are set forth in order to provide a thorough

under st | ng. .f | o | ent, however,
to one "gbﬂ wggﬂianﬁ ?ﬁ%m@[aﬁ ?R%&eﬁ’{'ﬁ%%%g@égt% &ﬂgéﬁg ?r?&g:sy@? g%remay be !
practiced wit hé)u these specific details. In other instances, well-known

st ruct UREemRAtedeyi ces are shown in bl ock diagramformand described in
summary functional ternms in order to avoid unnecessarily obscuring the
present disclosure. [0018] For illustration purposes, the foll ow ng :
descriptions discuss an exenplary nmethod and system for use in a brokerage

firm t DEFAILEDDESCRIBTHONSOFILLUS TRATIVE EMBOBIMENTSecone attrited
soon. IT 1s understood that a

[0017] In the following description, for the purposes of explanation, numerous

)

specific details are set forth in order to provide a thorough understanding of the
present subject matter. [t will be apparent, however, to one skilled in the art that the
present method and system may be practiced without these specific details. In other
instances, well-known structures and devices are shown in block diagram form and
described in summary functional terms in qrder fo avoid unnecessarily obscuring the
present disclosure. '

[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 sy‘stem
disclosed herein may apply to many other-fypes 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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custoner may be associated with one or nore accounts set up with the
.brokerage firm Wen a custoner has only one account, the term "account"
and "cust ew@pdos4/10my1 be used i nterchangeably. It is al so mgesmigmadidphat the
met hod and:.system disclosed herein may apply to many ot her types of

LSS%?%E %’?@L‘JSg‘éﬁﬁﬂ“ﬁf’%‘ﬁﬁ?ﬁ%ﬁ%@ﬁﬂ&@&f 8 _"4%‘?“@%# tﬁ%‘&‘&;‘%%@%%? TRy be
oi ven (1 TaSNgd;h SeRGaRalac s AIREGT PN RS bt ERMelnds (oo by *°

ot her descrj.ptions set faorth herein. -6 WO 2004/107121 PCT/ US2004/ 016400

[ 0020] AN &@%%ﬁ% Ysdde determine yhelber an aceount aregustomer sactive & "dt i ve
or involved in substantial activities during a defined tinme period.

Pr edef i ni®@21¢ondi t Alridorc Guistoemerddccaunt.cart acetumnd onlcastoemersthabhasbeén or
custoner is active or not. [0021] Attrition Custoner/Account: an account or

¢ust onerinhbtie bRmVOREY in iR mngﬁbsta\gml ueﬁ\:ig@s bufthg *Cd&tinedtiHe peaAsd! al

activities during a defined tinme period. Predefined conditions can be used
to deterg) s [ i ly, an
it oot ceRbieRs TR adt 1 usinRe WS bh AEEyfl ondistaR R,
Conver sel n active custoner/account is, defined as a,non- attrjition

cust oner Atiited B ot HEuSHY &R etiton sHaPmRTRESPUNt i R TReH AR & nANKERYE o an
account including, but not limted to, account identification, account
owner, aeustomey/ageeHNr comessely.aan arlive cugtegy/aceenntria defjsed raatmy, or
associated with, the account, assets level associated with the account,
denogr apéttriticrnéustoraer/accaintt he owner, etc. [0023] Attrition Mnth: the |ast
month that an attrition custoner or account

[0022] Account Information: information related to an account including, but

not limited to, account identification, account owner, activity history, profitability

status, revenue generated by, or associated with, the account, assets level

associated with the account, demographic information of the bwner, ete.

[0023] Attrition Month: the last month that an atirition customer or account

qualifies as an active customer or account.

[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 aftrition customers/accounts.

[0026] Customer Data: information related to a customer including, but not

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

customer identification, activity history, profitability status of the customer, revenue



qualifies as an active custoner or account. [0024] Base Tine Period: a
sel ected tine period, such as three nonths, for which custonmer data or:

account ‘2@3 4?Btdr‘??n is retrieved for use with classifi Cﬁ’f/ﬁbooilﬂkﬁ?m%]

pr edi ct cust oners/accounts in a pr ed| ction time perio

Base T Per i od lected, t th
For - vh GeRSKHBYC BE abmastatest ity e USIAMST ARGPIRIeVerATooled PUFReT o f oot 1o

a decision tree generator during a training process to generate
cl assi fcustcmen demagsaphic infoemation ofithe customeruelco feusiomsrslata for 4 0026]
Custoner Data: information related to a custoner including, but not limted

to, i nfspedicirtorenmaylihkireferds thie ascomtdniontnationi df orieher moss oner
custoner identification, activity history, profitability status of the

custo LR E mggggiﬁ&%%gﬁ/ US2004/ 016400 generated by, or
[ °8 eycu

associ a assets | evel associated with the custoner,

denogr | nfor t f the St oner. St o data f speci fi c
cust ondtOsg, 11 niETBRicREndime pord 4 3F5tie Tk nretiRd TiPnAS pwrdherts, o

accounts owned bz/ the sgemflc custoner. [0027] Predi ctlon time period: a
speci f iontheafigshebase time peried, rfghﬁeter@tmn%\meﬁl%era@ cuptongr o Rgsounte

period, for determ ning whether a custonmer or account would becone attrited

during o becomepattrited during2fat Mnefperimdi. [ i ty Data: data indicating a
profitability status, i.e., a loss or a profit and their correspondi ng

amount $gp2gy I es PRl [?até“éé@rlﬁﬂlcﬁt"n@ﬁcﬂéﬂﬁabﬂﬁy st029e. TaE orTa e
Period:” a specific tine period which an attrition status of each

CUSt OMroft ar?&ﬁ%%orte%p%‘ﬁhﬁtd@ﬁt%ﬁnté RoRkdF6ndiRgt6 Seldtsmdr lof HebihneSt at us- ())f

[0029] Target Time Period: a specific time period for which an attrition status
of each customer or account is determmed in order fo feed the attrition status of the
account or customer to a decrsmn tree generator during a training process to
generate classification rules to identify aitrition customers/accounts.

[0030] An exemplary method and system for predicting aftrition
customersfaccounts provides a uhique fraining process using known customer data
or account information to generate classification rules that are used fo predict
customers or accounts that are likely te become attrited. The training process
parses through historical customer data/account information to identify attrition
customersfaccounts 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. 1is a schematic functional block
diagram illustrating the operation of an exemplary system 100 for predicting an
aftrition 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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account or custoner to a decision tree generator during a training process
to generate classification rules to identify attrition custoners/accounts.

[ 0030] Anye¥sipharyy et hod and system for predicting attgdt u&esn16400
cust oner s/ accounts provides a uni que training process using known custoner

data or . unt i ff t] ener at Lagsi ficat) rules tha} are used
o pred dhTORPD RO 137 slited VRRLE GBSt Hats MigBdoshmliaty Bt od "
trai ning process _parses through historical custonmer data/account

i nf or mat i #Fouts. dEhe Ifgrraation mayrnclude: bitds Sokimiadte. aprounhids, associ at ed
attributes, and generates the classification rules, such as a decision tree
for use iidenificatiporaf acgetrihowher, deswgraphic éinformaiion ofither ownemn assets levels,

cust oner s/ accounts in an existing customer/account pool based on their

respect i vactivitg higtSlies] aboeRes aatH, protitabiBidtaius, Bhd frahshétich RBIGHERL kfe.
functional bl.ock diagramillustrating the operation of an exenplary system

¥00 for p [ G | : bl ’ Male . . Ltlon
predi ct i caCa eABior b8 da78y s UG i g BREANIT 16 10,
and a decjigiop tr 106.  Accouynt -8 WD 2004/,107121 PCTI US2004/ 016400

i nformati'¥ 'cﬁgq B@i’g%b'gt@!?té{f"ﬁr"g?a%ﬁcﬁﬂgn SR ag@ Rpf OFQI%ﬁ%ﬁpgé‘eér plurality
of accounts. The information may include, but is not limted to, account

| Ds, i deliespectiv amaubts, sefienling pesses dadhinpames generatedrdy theactourte owner,
assets levels, activity histories, revenue data, profitability status, and
transact i guriny aspetifie petibd.of tifiee; ueh asrd momth,i Dquakaéadesincd te atcpunt emsa
data field for storing profitability data to indicate profitability status

f h h ' ' ' i ,
or eac f](gféﬁé'btto chats! l%‘taﬁec%@éér&:ti%hs%f Hgfegrﬁrglﬂ%fa'hﬁ' @da{tﬁ@ﬁﬁé?ﬂrﬁ’ﬁa@u nts

reflecti expenses and | ncones dgenerate accaun uring a specific

peri od of i I PHSRnAS FatdSP HisclsSHPH 8's. BarShihSpi BRSNS

(attorney docket 67389-038), titled “CUSTOMER REVENUE

PREDICTION METHOD AND SYSTEM,”; and U.S. Patent Application Serial No._
(attomey docket 67389-039), titled “ACTIVITY-DRIVEN,

CUSTOMER PROFITABILITY CALCULATION SYSTEM,” both of which are filed
concurrently herewith and incorporated herein by reference.

[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 v;lhich accounts will
become atfrited or remain active in a specific fime périod (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 iOB may be implemented in a machine-readable format to be

accessed by other data processing systems.



opened to date. Detail ed descriptions of determ ning and updating the
profitability 1 status and revenue data are discussed in.U S. . Patent

Appl i caty @#ﬁ No. (attorney docket 67389-038), ti "guﬁ R |
REVENUE w@&@%ﬁ a]\l METHOD AND SYSTEM "; and U. S. Pat en%éﬁgfﬁol ca-gig(}){ﬁ Seri al
No. (attorney dogcket 67389-039), tjtled "“ACTI VI TY-DRI VEN CUSTOVER

PRCFI Tflﬁbﬁ?ﬁv CAL YRR ﬁ@@%ﬂ'mpﬁm?ﬂqﬁﬁ AP OLMOTe icg&éi PrRG&RENer ent | y
herewi th and incorporated herein by reference. [0031] Decision tree 106 is a
set of systamsfsucihasa singlesompuieyoria distripuéer pompating isysiem jnaludiag ison

engi ne 102 to parse through the account information of existing accounts to

gener atlurdlitybf corhpaters it metwork temusdtiohed Accutint infogmativrcdatabase Qs wi | |
becone attrited or remain active in a specific tine period (detailed process

for g aééigﬂntﬂ% gsg@égg?tes;n&%gﬁ the Bstadéﬁ?ﬁssviéﬁgﬁirgéam%dtéi on tree

106 may be genera S or conveyed by ot fa processing

systens_befor.e system 100 starts Lo performnpr.edictions o0 counts or :
ot oneriBcesting SR Aplan Aty her aereoils UYiSen Abteriig hyaRe it

machi ne-readable format to be accessed hy other data processing systens. -9
WO 2004progessing pystensashmaydftiansiereg visasarrien thuoualy networkpl ement ed on
one or nore data processing systens, such as a single conputer, or a

di stri begrashunioationi ng systemincluding a plurality of conputers with

net wor k connections. Account information database 104 and decision tree 106

may be pbespd i n AbQigiRisded cariRFCdEGRiondrdd 100 % §afErated Pased BAMISOAGaSYSt em
and/ or any ot her data storage devices acce§5|ble by the data

account information. Fig. 2 illustrates an exemplary process for generating decision j
tree 106. A decision tree generator 203 is lused for generating decision tree 106 .
based on training data 201. Training data 201 includes two types of data: known
account information 255 and classification data 256. Classification data 256 includes
classification results of existing accounts established by parsing through known
account information 255 to classify the accounts associated with account information
255 into active accounts and attrition accounts. Based on the classifications of the
accounts and their respective account information, decision tree generator 203
generates decision tree 106 for use in system 100.

[Q034] 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 6ne 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 free can be used to classify new, unseen examples of
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processi ng system and may be transferred via a carrier through network
communi cation. '[0038] As discussed earlier, decision tree 106 is generated

based on hwetwsdwaiz1 account information. Fig. 2 illustrab@gsashsRranp! ary
process for generating decision tree 106. A decision tree generator 203 is

data 201 TEGHTRAS Wostfly Bt B8qtes atd% phefet oiBaticd Bl R sk s ™ ™

C|aSSIfIC F data 256. C assification data 256 i ncludes «classification
results cﬁ Ig fubpie, %{%'QBJHF N@st abl i shed by parsing through known account

i nformati on 255 to classify the accounts associated with account information
255 i nt o [8@3%lve acdbwpesation existingtaceauaidafarmationts patseshandhelassified into
classifications of the accounts and‘their respective account information,

deci si on tiwoegoggsef atcourddatirjioncacrbantsteed acive acstinitd (etgiled pociss forst em
100 [ 0034] Decision tree generator 203 is an automatic tool that inputs raw

dat a a”fblé‘ésm'u& § ih BE di &ﬁ%‘sé& shBﬁ{yZOSnd fHafred E(l)if;’ R e Sucﬁ’t@a@é@&? fdtden rul es

for classifying uture ra mnlngto ree sof t ware
appl i cation, y e or m)r dat a syst ens,
2hoh ae GRDegtOr 2P %6%%? e@? e N TN
generator 203. C4.5is a gram for deriving classification rules in the
form of @diEitigncstaiuse may b%#ﬁﬁ deindigate yyhatheean asreunt ispetiveeer attdted: r e can
be used to classify new, unseen exanples of -10 WD 2004/107121 .
PCT/ US20 Gt adoouddis adtives theessomssspsling ativition_séafasinvay baiderntified resdd;@nd if
outconmes for future situations as an aid to future decision-making. (0035]
I'n _op_)er atdrpdecotint R atfttedCHRUM rrdgpontML atetions skans fthydslidehifisd bsed into

Account information 255 associated with each account is alsc fed into decision tree

generator 203. Account information 255 may include, but is not limited to, number of

trades, profitability status, revenue generated by the account, assets level

associated with the account, demographic data of the owner, transaction history, etc.

The assets level of an account is defined as the sum of all assets (whenever the

data is available) associated with the account. In the brokerage example, possible

assets that may be associated with an account include, but are'not limited to,

comimon 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 foad, 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 relgted 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,

mavital status, income, address, status of house ownership, number and/or types of
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two groups of accounts: attrition accounts and active accounts (detail ed
process for classifications will be discussed shortly), .and the results are

fed intopde ?imztree generator 203. A data field in f,&r@g count
Tt yRERalap ¢ o

i nf or rratlon of “each account, such as attrition stat us
i ndi cate whet her an account is active, or ?%tl’] ted. an ccoyp#m s active,

t he cor‘P‘@B%N@N‘r‘{fsamuﬁ?h%lﬁ-lﬁmﬁsnmeﬁé’ araty T‘ﬁ“é‘?ﬁrés“'ém 2hQ@ &R
account "is attrited, the corresponding attrition-status may be identified as
1.  Accages of chilireny frequersy ofdining suéchabihies ctch Thedish does ok meart tedbe nt o
decision tree generator 203. Account information 255 may include, but is
not | i ngstigflistioe, nunber of trades, profitability status, revenue generated
by the account, assets IeveI assom at ed W|th the account, denographi c data.

of the tra é%g.!; account is
defi nedmw‘gﬁ{ he su%ég#" asset mﬁ'ﬁr‘ﬁ% the gtsaaé 'S v@% aﬁl

assocrat W, 1 l.n the.brokera sets that
may be 8 B@tmaﬁéﬁé%ﬁoﬂémsarcﬂgq‘%ﬁ'@t % Q?%pmdlﬁ%ﬁ {E‘ $£ comon
equity, preferred stock, rights/warrants, units, options, corpor ate debt s,
cvO VBSTrBsaction bistotyr data may ickide-gates of dransactions typesmof IaRsasionsnds,

mut ual funds, nutual funds with load, U T and/or any ot her types of

I nst r ungmbantof traﬁmtt&nehﬁeqhmmcarwaedonfs,t dverage arnounit.of @®36ktions,
Denographic data is defined as information in connection with attributes

and/ or ﬁhﬁttﬂfhﬁmb%r'dﬁmro%baae@t pe tiRsPEtahofth, 1taPFaAES Within a'%geEmcused to

I dentify the owner of an accoun For instance, denographic dat

i ze. oot thoe Rluplpel bERnafts g BirsaRudh P2 MR R dg Bletedlbr BlaP 7
MO O SLS BePinabth et ThE Pandadles riory dati 2R ek e Sl SRaggoiencs
or proﬁt data or metrics derived from income or profrt e.g. dollar of brokerage
commissions, or actual or average percentage commissions.
[0038] Other types of account-infonnation also may be included. For instance,
for a brokerage firm, the following types of account information may also be used:
average long market value for last three months, average short market value for last
three months, average total asseis for last three months, average total assets for last
three months, average fotal 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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i — 1

owned vehi cl es, househol d i ncone, nunber of famly nenbers, nunber of
children, ages-'of children, frequency of dining out, hobbies, etc. The I|ist
does not ngaRe1d”,y; €xhaustive. [0037] Data related to transaction history
is defined as every type of information that relates to ZnyU$P%EEI0; ons

that a us Ss_cgnqugct Ln the past..  Transagtion histo ta I ncl ude
ot esof 1907 aedeDHUY e dngrserBiR] sats ARSI AR IS o iient ke
frequency of transactions, average_ anount of transactions, nonthly nunmber
of tradesRelipgsr(gyeh esadtliop statises for the same acemwt fori Qolober, Navember ansbr i od
of time, nunbers of shares per transaction, 12-nonth noving average of total
trades pedecambér 2@02) mahbstinpustacisicisiontree genedaton2084b dgeabmate ionelorde

actual income or profit data or nmetrics derived fromincone or profit, e.g.

dol | ar of mBfOUEEISIHR tré TG fdrPisdicRhg AR l#dkioR 'stRUS AR é%l%bﬁﬁﬂfo@%ee

commi ssions. [0038] O her types of account information also nay be included.

For inst r [ L4 fal ] tvpes. of . n

it or mat ety hiintfs BaSE bR QU idrtRel EARUARED Peicf BEten oo

nont hs, iﬁgrage sho}g& mar ket, value for |ast three nonths, average total
assets fdPOAGEt t hrakenbadrminingpeRRs, deeisioniiee geneemtor 203 geps nont hs,
average total assets for last 12 nonths, comm ssions for |last three nonths,
i nt er est deoision iree 136, which maytbe ivaéomoot a3 alguiitmarioatagsifydesomingl ast t hree
nont hs, fund deposit in last three nonths, fund withdrawal in |last three

nont hs,  ducobets bdsal 69 tdir faspestiveractauint debanation]aluh abyigmbet 6f tradd39] I n
addition to the different types of account information that may be input to

deci SWI o Cﬁr&ﬁ%bﬂ&{‘@faﬂ‘f;?ﬁe@@ﬁue géﬁér‘éﬁé‘d‘ﬁyﬂfé%&uﬂtf‘ SR\ 288k ted wit

cl ass| ation esult's durirng varitous tinme periods can be I npu eci sion

e el a0 defloah AGRRAoR br BYSHALY, Mt IBELRILE 586 H0Bier

i nst ance,

used by system 100 to apply to account information input to attrition prediction

engine 102 to predict an attrition status in the future for an account corresponding to

the input account information.

[0041] Fig. 3a is a flow chart showing an exempiaryv process for generating

training data 201 for use by decision tree generator 203 as shown in Fig. 2. In Step

8301, aftrition accounts and active accounts arelidentiﬁed from an existing account

pool. In order to determine whether an accdunt is active or attrited, predefined

conditions for active accounts or atfrition accounts are used. For example, in order
| to determiﬁe whether an account in an existing account pool is an active account or
"an atfrition account, the following definitions and conditions are used:

Entire Account Pool = Active Accounts + Attrition Accounts; and

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

1. fotal assets <= USD 120 in each of the iast 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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I nformation during a specific time period (such as account information from
April -12 WD 2004/107121 PCT/ US2004/ 016400 2002 through July.2002) and.
several sets q; classification results for different tine eri ods (such as
attriti o QUYL for the same account for COctober, NOVQF‘&%F‘"’&WHG“O cenber
2002) may be input to decision tree generator 203 to generate one or nore
decision trees 106 for predicting an attrition status of an account for
three Aithouglthe abave defialfens uiilize-totalrassets. drada nenbets aad careisaionte
period of time. [0040] After the training process, decision tree generator

203 gendefihe attrition os bofivé acsouns$, it islurddersivpddhat thecalhorendefinifonsbigofart hm t o
classify incom ng accounts based on their respective account information,

such asuslfibn Blndagly. QRh8F LAiaks ahborSlifetent HHRITRABARE S toh the

account, assets clated wth the accou grap I nformation

of the qwner isi_an.. i en.. used by, sy. .10 ply to
account TR HERY i dBfhS aRfgbh &Beovits ol et tobls  ERGD T Bten SRR Y an.
attrition status in the future for an account_corresponding to the input
account SYsiear #8Q parses hwaugh thegacepynt pogl @EBWM?@CWﬂgSfxwgexenpl ary
process for generating training data 201 for use by decisiton tree generator
203 as stditions 1M gs atfritipn agcepnts5and acaounistriatsatistyinghcenditionsid 4 as
accounts are identified froman existing account pool. In order to

det er m ggtivihgaéddiintgn account is active or attrited, predefined conditions
for active accounts or attrition accounts are used. For exanple, in order

Lo det elgua wnet 5510 s8pO0H Hash ring X bBHCA SE RNIAL skt 51 1 Vo

account*or “an attriti'on actount, oW n rons ‘and condi tions

are used: Entire Account Pﬂol = Active Agcounts + &Hriti.on Accounts; and)
provide a time range, such as three months, for system 100 to retrieve accoun

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., within the base training time period to feed to decision tree generator
203 as shown in Fig. 2. In this example,_ the base training time period is set as the
- past three months. Other base time periods can also be 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 free 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 probess 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 fraining time period is set as the past three months (relative to

today). In the modified process, the base training time period for active accounts
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an account is an attrition account as of a selected target tinme period, such
as this nonth; if .the account satisfies the followng conditions: 1. total

assets <=y ShholaPnbn each of the last three nonths;, ANG&pybodfificimanber <=
0 in each of the last three nonths; AND 3. commi ssion <= USD 0 in each of

t he | ast g 4. t = . Q.ln.the. . h; and
an acti verregt'i@ﬁ%H%P%‘%igr{"%&%%R%&tﬁctﬁeaﬁiﬁhiﬁ)fg“tl{ggtq%sgi‘ nlh@?l&ﬁﬁ?%ng&? WO
2004/ 107121, PCT/ US2004/ 016400 Al t hough t he above definitions utilize total
assets, t3HHONARGOLNLS isNetsshaAs talptye [uthedargetding period der which an atirition
accounts, it is understood that the above definitions are for illustration
pur pose oHaius afithe atiitibn ascouni/is detarirfirednt Rathsrsthef bassctiroatperiotds sat asn

may be used to define attrition accounts and/or active accounts. Thus, in

st ep 53013 prexjstémningQGinrnpadsd bbford tthe hitdtiae astslintRebmededttritéy] Faraccount s
satisfying conditions 1-4 as attrition accounts, and accounts not

sati sfyi | L B ; RV 4 ase
trai ni ng TeaPE,eh SZodntngtis qiRbiiReAZE M binior Bturh 2 D Iy ey
such as tbhree nths, for system 100 to retrieve aci Oﬁ_ﬂt. iaf r%on, such
2. nunberDHR RHEdYEaE Bgp: BUR PCCuERy Ay aGRH I e Hanipa dat

account, assets |level associated wth the account, denographic information
of the diesmatiendor that akyition pecond duripgithe pgst thiee pmntga ig ysgckiagtraip

deci sion tree generator -203 as shown in Fig. 2. In this exanple, the base
trai ni ng decisiopéremeraaie203s Ihlbedemtasiddréssthisroondern, farleach isitioni me
periods can al so be used. After the base training tinme period is selected
or r%t I eyRBunf R Wddified prdtisk dentfieshha fadt ¥aydhatthe account remains active,

or the first day that the account becomes attrited. The base time period for the
attrition accounts in this example is set as three month before the last day that the
account remains active, or the first day that the account becomes attrited. This
modified process ensures that the account information for the attrition accounts fed
to decision tree generator 203 to be closely related to the account behaviors before it
comes attrited, such that a more accurate training process can be performed.
[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 $312). In Step 8313, a .predefined or arbitrary
target time period that is after the base time period identified in Step $311 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 atirition status of each account in the
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trades, profitability status, revenue generated by the account, assets |evel
associated with the account, denographic information of the owner, etc., is-

retrieved St ep. S303) and fed into decision tree gener
descri beWOrRRPMIA o0 Fig. 2 (Step S304). [0043] Accorlg}fni Egszt%gﬁ%qugﬁ

enbodi nent, a nodified process foqr preparin training data 201 i s provided.
The nodtargetitimedgeeriad sdefemaingd: ﬁ’& P & bﬁ?e? pstatyR Q ﬁ%ﬁve

relative to Fig. 3a, except for the step of 5302. In the exanple above,
once t handttheirréspectivetaccount informationcare fed rie desisiarutres genesasor 203s i s
determ ned, the base training tine period is set as the past three nonths

(rel ati ¥asduesed @adlier; in drdeP e traih décislont erbfti 20350 dermirateng decigiorper i od
for active accounts -14 -A--- WO 2004/ 107121 PCTI US2004/ 016400 renmins the-

sanme (i %6’16516 past three nonths), but the base training tinme period for
attritiE) accounts is not set as relative to the target tine period for

whi ch a ritio tatus pof the attrifiqn.account is_determ ned., Rather, -
the bastD@Me per rdistussad saier, dibaibetiniad APress, 415 SEMBLAhE ( he
attrition account becones attrited. For exanple, an account that is

det er m megourt informationtdusingaa spegific timegperias(Brokeas aesayint bermatien frosll year s
ago. Thus, inaccuracy may' occur to the training data if the information

for thatApml ROO2 itleroughchuyn 2002y amg) severapests dffolassifivatihyessitafordifferent ai n
decision tree generator 203. In order to address this concern, for each

attriti ghe rgfﬁg&ggsu&% aldtidn aduRea8rthd Sk iddc8ant o Odtebed Noviehert he

account re tive, or the first day that the account becones attrited.

qhe base b HEcdibePgads mbl ‘Bgaisb%ﬂgidq‘%{ﬂlsggﬁ R4 Uéndritdr o3 B Std Sné B ;-55

more decision trees 106 for predicting an attrition status of an account for three
different months based on account information for a three-month period of time.

. [oc46] | After the training process as discussed above, a decision tree 106 is
génerated. System 100 utilizes decision tree 106 to predict aﬁ attrition status of an
account. Continuing to the definitions of attrition and active accounts used above,
because the deﬁnifions use account atiributes from the past 3 months as part of the
definitions, the atirition status for the next month may already have been fully
determined by past activities. For exampté, if an account executes a frade this -
month, then it is already known that the account would not be defined as an attrition
account in the next two months. [f it is known that an account has conducted certain
activities in July, system 100 is able to determine the atfrition ‘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 ihe aftrition 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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account remains active, or the first day that the account becones attrited.
This - nodi fied process ensures that the account information for the

attrition wooosynfos12ied to decision tree generator 203 techasedodssiayo r el at ed
to the account behaviors before it cones attrited, such that a nore

accurate el : : o t : Iis for
ot epar i noer e Begnfians Bied & bRl Jricipatio g SRCHETBIoTAR, |
ar bi trar%fOﬁ .Predg_]fti ned t:l?aée tragining tine period is identified. For

i nst ance”’ BHEUEL SRS )Y hRe reri od can be sel ected as between March
2003 through May 2003, and the respective account information including

nunber 0f004#lades, R ot depists a figwahart lustratinganeyemelaly 8R0ssifRE account ,
assets level associated with the account, denographic information of the

owner, epeedicting anatiritien statae farran accoynbetn Step 401 cdfintionqutedistiop engird . 1 n
Step 5313, a predefined or arbitrary target tine period that is after the

base ti mgopaydcadsésiantduiit fttotmatRieRr 33dun orsRhRA BddRtiohebFé GYBE. For
exanple, the target tinme period be set as June 2003, or any tine after
l S

may
May 2003 bt . - VWO
20041 107PSTORERAC T 433, BtiohipralictbRaty 1 2SR AR Maath R 1o
5315, the gttrition status of each account. and their respective account
o or mat BBA aRAlos e B5QHITSPETANT SORUIE in SEPAR tecedRBn sen St i or i n
order to train decision tree generator 203 to generate a decision tree 106.
[ 0045] Agetetata psedicéens fofatirition stejusescot thei atcognis: obtidtion predidlionsengine of

account information during a specific tine period (such as account
i nf or mat 1QR rhapmrtmrddceé’@agqromabumhstéws/oﬂém adatslint froat atcagits of
[

classification results for fferent time periods (such as attrition

st at usesidiBfmbfish 88{HBa8E 44Nk of@sr toNAERE] ackBYSIERASL are desirable to the
brokerage firm but will become attrited soon (Step 403). The desirability of an
account may be determined by Eomparing the profitability status of a predefined
threshold. For instance, an account may be determined as desirable if it generates
monthly profits more than fifty dollars fo the brokerage firm. A report including such
information may be generated (Step 404) such that the brokerage firm may take
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 systém 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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and Decenber 2002) may be input to decision tree generator 203 to generate
one or, nore decision trees 106 for predicting an attrition-status of 'an

accounwrﬁ%méfzéﬁgld di fferent nont hs based on account ip&@ﬁﬁ%%{k“{,@r a

t hr ee- of time. [0046] After the training process as discussed
above, a decision_tree 106.is enerated. System 100 utiljzes decision tree
106 t othgreuftemesn Same defijfiors Eﬁlﬂtr@fmmd Ve aRcountEam ?Mfeg&ot he
definitions of .gttrition and active accounts _u.sed above, because the

def i ni ideotify atirdlicacandactive custooness basedronractivilies relatedthonaormene of t he
definitions, the attrition status for the next nonth may al ready have been

fully agldaiteaBsecitediaii eash custon®sr. THY samarddtérminktions aRe Protessedcut es a
trade this } nonth, then it is already known that the account would not be

defi ne : S Li0n: . ' : own t hat
an acc@%ﬁ'rﬁg%ﬁ%%ﬁhé(#@&‘@gﬁgﬁr é%@ﬁ‘ﬁgﬁ %98%9@5{%@ g?nbltfmrégabl eto
determ ne the trition status, of at account.for the next t nont hs '
(Auguodommiataitincaieral Aesiian 10q BlediHgatiition staiees 3k coslomAbun
activity in a base nonth related to an account, system 100 is able to
prediclevelse attrition status of the account for the prediction nonth = base
month + k + 2, where k=1 for the 1-nonth prediction, 2 for the 2-nonth

predi clo049] and Bid. & shdws &-bleskndiagram &f ahl exemplansdatagirogessing tsystemr mat i on
from April through July. Thus, -16 WD 2004/ 107121 'PCT/ US2004/ 016400 based

on i 7566 eibon YRTiLR ke RS RenD cdelonfia ﬁbﬁfébﬁiﬂ?ﬁa%gg}%t%sg&hf it

prediction attrition’status may be ‘extended. 4 depiCts a

st at usor grelmel e s BndaBUa G Sy BeRT IR0 3y bafriiesRbufid il e ' Y

A S G gle data processing systom 500 of & frst piuralfly of éta brocessing syetems 500
bonnected by data transmission networks. The data processing system 500 includes
a bus 502 or other communicétion mechanism for communicating information, and a
data processar 504 coupled wiﬂ'; bus 502 for processing data. The data processing
system 500 aiso includes a main memory 5086, such as a random access memory
(RAM) or other dynamic storage device, coupled to bus 502 for storing information
and instructions to be executed by processor 504. Main memory 506 aiso may be
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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performed. In Step 402, attrition prediction engine 102 accesses deci sion
tree 106 and applies the account information obtained in Step 401 to
deci si on tweeodkQ67me generate predictions for attritionpet@simesicado t he
accounts. Attrition prediction engine 102 may further access a

profit ablahbfﬁér%ﬁﬁéts séh Sé“é*’foﬁ*ﬁﬁ%?Tfaéﬂ'itﬁﬂh@ﬁ%ﬁﬁmss:dd“ﬁﬂh@f’détﬁg'ﬁ'ﬁé"déﬁse 104

in order to identify accounts that are etot bro age rm but
det er %eﬁéﬁﬂfcé%h{%ﬁ??ﬁmggﬁ%@ﬁﬂ v%?nﬁaei%éob%b*sﬁw BBrrBtESHny conol d.

For |nstan cco be determ ned as desiraple. if ner at es

mont hl y B? r(ﬂéﬁy?i?ﬁ"?a&'ﬁﬁ% gapgl Qﬂﬁuﬁ gispiay ithEA) (raf‘é'bort

i'ncl udi ng such |nforrrat|on may be generated (Step 404) such that the

br oker ag@ispiayingrinfornation iyt opetatere Aok device Sdde indlining edpharhingeric
accounts, such as by providing discounts, additional services, making phone

cal l's, ehad diRedysAig dsupisd tdW@.J@BOZ%r%ﬁﬁiLﬁﬁzaﬁhg ifforakeen fafndnfo?ﬁkhahung

attrition accounts, it is understood that the same system and net hod

descr | besgahe f@Bmc%gé&m BRES 153 SRR Rhidd I/ st A {5 2

customer Wt m-nor  nodi ficatl S ave ne or
more accounts. with the broker aration pro can
or £ or moahow Spich s s meue; 8 e pad iaeRbATEF Buisn dheRticn kevnaditae s
rat her than account |evels. For instance, the preparation process my parse
through fke farcasumunicatiog direction indotrartian and g@mamdsselgeﬁlmsgtqwocﬁewane
custoner, and aggregate the account information to be related to -17 WD
2004/ 107504 dndiioBantielling 6utor rovernsntoredispByrfd def initions for attrition
and a)ct i ve accounts can be used to identify attrition and active custoners
based on[guE1]vi ti eThetlath proddasMiEsyRte30D is controlied in response to processor

504 executing one or more sequences of one or more instructions contained in main

memory 506. Such instructions may be read into main memory 506 from another

machine-readable medium, such as storage device 510 or carrier received via

communication interface §18. Execution of the sequences of instructions contained

in main memory 506 causes processor 504 to perform the process steps described

herein.

[0052] In one embodiment, profitability calculation engine 102 of the activity-

driven, customer profitability calcuiation 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 aftrition statuses. In alternative embodiments, hard-

wired circuitry may be used in place of or in combination with software instructions to
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accounts associated with each custoner. The sanme determ nations and
processes used in generating decision 106 for accounts can be used for

traini n%g(i@jd‘?lhﬂglt ree t generator 203 to generate degﬁ}&aﬂ&@qﬁﬁﬁedi cti ng'
Sta I

attrition usés at customer levels. [0049] Fig. 5 shows a block diagram

of an exenpl ary dat a, processi.ng system ,500 on which. the tivity driven,
cust ontsRplg t¥'&%aﬁ°l e '%‘?CW% t@'&ﬁréﬁ? P@%Fﬁv\enkﬁgnsﬁﬁssﬂé}%@. grﬁs

di scussed earlier, system 100 may be inplenmented with a single data

pr ocessohlimited ieangepecific wofuhigatiqn of bardware cirguitty gndbeeftyaiey systens 500
connected by data transm ssion networks. The data processing system 500

i ncl udprps3x bus FH2 termCiMaehineomadabiainediunTeasd ased etsin referstoangt i ng
information, and a data processor 504 coupled with bus 502 for processing -

dat a. «dat essi ng: ; | ' rjm 6, such
as a r@ﬁé@é@%ﬁé@*’ﬁ@%ﬁm @mrﬁg@ﬁ{é‘?ﬁ%ﬂgﬁ%gg?@?%? evi cg?‘nc%gupl ed to
bus 502 for. stori I nf or mat i nd instructions to he execuied b .
ot ocesBEMiding daim At rigSacreihg B hragRisine, SBER Ayelfih iy tek By

vari abl es or other internmediate information during execution of

i nst r ufarmsnénalieding bak aet timifed jo.Ranzvelalieeedia, yolptilpmeagiarandssi ng  system

500 further includes a read only nenory (ROM 508 or other static storage

devi cetransmission mddis. Noh-Valatile toediadndtides,dor ekampl, iopticahor maghetict i ons
for processor 504. A storage device 510, such as a nagnetic disk or optical

di sk, Hmskar QlYéH[j%% sgd?s e geviRe s 0. ovEksieahedizPinchides! dhaniit Mhambhp Buhd

I nstructions. 50] The data processing system 500 ‘may al so have suitable

canp! 85 A gioRg 0T TRan SRR eI ek AR CAfiene PORpor Al ¢

h
on t efiggrs 8&5‘35?%0«:1&&%9 the wires that comprise bus 502 or an external network.

Transmission media can also take the form of acoustic or light waves, such as those
generated during radio wave an.d infrared data communications, which may be
carried on the links of the bus or external network.

[0054] Common forms of machine readable media include, for example, a
floppy disk, a flexible disk, hard disk, magnetic tape, or any other magnetic medium,
a CD-ROM, any other opticai medium, punch cards, papér tape, any other physical
medium with pattems of holes, a RAM, a PROM, and EPROM, a FLASH-EPROM,
any other memory chip or cariridge, 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
ohe or more sequences of cne or more instructions to processor 504 for execution.
For example, the instructions may initially be carfied 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 instrucfions overa

telephone line using a modem. A modem local to data processing system 500 can
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-18 WO 2004/ 107121 PCT/ US2004/ 016400 another format, such as a format for
facilitating transm ssion of the data. The data processing system 500 nmay
be coupled via*'bus 502 to a display 512, such as a cathode ray tube (CRT),

pl asma di spbayospaney or liquid crystal display (LCD), fopcrRisS@iavdsted
information to an operator. An input device 514, including al phanuneric and

Sel sct E‘E?ﬁéceﬂ{s@ Hﬁ%"é@ﬂsio&} ﬂ%ﬁ%@&ﬁﬁ%ﬁ@?@%@%ﬁ“ ﬁﬁ#éﬁéﬁsﬂﬁ%\; to:e’f?r@éfﬁﬁ o
Girect 1 oRSIR{RAR i Sanakchn SofTRt dniEclar £oG rBooibe o et paTIn B1P ang.
command sel ections to processor 504 and for controlling cursor novenent on

di spl ay Bitaref Giged, approgriptecgitauiiry gas piacentheatata ondws $02.| € courseesponse
to processor 504 executing one or nore sequences of one or nore

i nst ruct varigtycsfrsreadieshd sommiunicatimtezhhidbes/Sdaipmeasimeg beaikedey akg of ead
into main nmenory 506 from another nmachi ne-readabl e nmedium such as storage

device SHb ifid! "B 502 B8kt Ind dhta £O I hidthb R 506 I Afficrp fRbcelXGC Ut T On
of the sequences of 1 nstructions contained 1n | n’menory causes
processo

LA204. 10 performthe process steps describe hegei n. .(0052] In one
b0 mofPa reirsveB S piBsLiES BEPGFIhs aifBrCEs50 S dates “Tite Misthipfios  Len,
customer profitability cal culation system 100 is inplenmented by. processor
504 underngias datmiecaivest by main MeMPRSEG maysrtionally be sterest on atpsagrvi ce 510.
For instance, under the control of pre-stored instructions, the data .
pr ocessodebieéd 5idceities deferecmaiteriextoution opotheathandling by dhe procdssee5640red in
the data storage device 510 and/or other data storage device coupled to the
dat a)pr OfFFEBINY SY B processing system 500 also includes a communication interface
| 518 coupled to bus 502. Communication interface 518 provides a two-way data
communication coupling to a network link 520 that is connected to a local network.

For example, communication interface 518 may be an integrated services digital
network (ISDN) card or a moedem to provide a data communication connection to a
corresponding type of telephone line. As another example, communication interface
‘518 may be a wired or wireless local area network (LAN) card to provide a data
communication connection to a compatible LAN. In any such implementation,
communication interface 518 sendsland 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

Infernet 527. Local iSP network 526 and Internet 527 both use electrical,
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and perfornms predictions of attrition statuses. In alternative enbodi ments,
hard- wired circuitry nmay be used in place of or in conbination with

software instructions to -19 WO 20041107121 PCT(US2004/ 016400 i npl ement the’
di scl os&¥O2MEATIAL i ons. Thus, the enbodi nents di scl ose®CTAFRPHH 6490 not
limted to any specific conbi nation of hardware circuitry and sof tware.
[ 0053] dleetromagnetimonoptical sigrals thateadimydigital datz streamsi nl hesignais o any
medi um that participates in providing instructions to processor 504 for

execut ithrowgh thertiolisietioHe ard teesiphaleass petwrik lihk520r aretirbogh Such a
medi um may t ake many forms, including but not limted to, non-volatile

medi a, r di a i ncl udes,
for oxSBnEniciBR @Hra@%&“ﬁé“’m“ FrphaTn %%E?ﬁﬁb“aﬁtﬁ%e 510. |
Volatlle rredlalnc ud neno

Tr ans miRVOFBSIRG §YSieh 5590%@ %’@JQPIQW @f{msei*c ca(fﬂ?fp‘@?v?\? Frgngntaxlng%gr optics,

I ncl udl_ng‘the W res that conprise bus 502 or an external network.

Tr ansniiggirowtiondi a can al so take the formof acoustic or |ight waves, such
as those generated during radio wave and infrared data conmuni cati ons,

whi ch MepsBE car Thedatnpdtessinglsystgm 506 darssand meseages andtreoeive def@s54]

Common forns of machine readable nedia include, for exanple, a floppy disk,

a f'exnhb@dmg;gmﬁrh%dab%roggﬁ;nmBg%ﬁk@grﬁéwxuﬂk@b ggnetic medium  a

optical ne paper tape, any other

Efﬁéﬁgfhﬂa PlRfoR sbRehek s 3“3hi s Fﬁ%ﬁ@ﬁf% & sgRe s tighi ot o
S S ko sl g L I B
e Ver?etlwrérl?gﬁ\crigorr]nmumcatmn interface 518. The program, for example, might

A

implement generating decision trees and predicting afttrition statuses. The
communications capabilities also allow loading of relevant data into the system, for
processing in accord with this disclosure.

[0059] - The data processing system 500 also has various signal input/output
ports for connecting to and communicating with peripheral devices, such as printers,
displays, etc. The input/foutput ports may include USB port, PS/2 port, serial port,
parallel poit, 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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one or nore sequences of one or nore instructions to processor 504 for
‘execution. For exanple, the instructions may initially be carried on a
magnet i c WEKOHLOTR2k enpt e  data processi ng system such REI/BS20&v016400 The
renote data processing systemcan load the instructions into its dynamc
menory arRiogessing systemsthay seoiesavfevess hardlingriata fovs orowding caleriation A
nodem | ocal to data processing system 500 can -20 WO 2004/107121

PCT/ US20GéhidestiOnacecessdb\aistdraerdata, and/foneptatieghofteate residing onssthandata
infrared transmtter to convert the data to an infrared signal. An infrared

det ect or frafedshafsyteediplat fAheirdwbik.the infrared signal, and
appropriate circuitry can place the data on bus 502. O course, a variety

of broad comuny J i i . f.QF of
those. 11 NI Uns. 500 anieRek alhElERe FEshaIFR TRy sRByH e tRiai
processor 504 retrieves and executes .instructions and/or processes data.
The i nst SheWnJRdhe 258PMPaRYING O @W&M%}%gﬁf PF&%@? iagiratye At NHRIA v be
stored on storage device 510 either before or after execution or other
handl i ng limitingheepsedbissdso fbe undecsodd thet dhe fallowdng sirimgstre intsodedits o

i ncludes a communi cation interface 518 coupled to bus 502. Conmuni cati on

interfaceoyéBaPperedeand sheeifivdsaitifésheiesiritaid s ap eiltémentofthaet wor k
link 520 that is connected to a | ocal network. For exanple, communication

i.nterfac oY : 1 [ E&ﬁ’cqiﬁ J | Phrlae ( card or

a nodem fsc?géréovi deepgn%%ﬂ%ﬁ%m ca |%wh§%§r?§c% on {g?éﬁﬁﬁ‘gl% (reb'lsn n |eng type

of tel ephane, |] As, anot her exanpl e, comrunication interface 518 may be a
Wi I[:;j or s&ﬁ"f@#@@zh?lﬁél&%‘”ﬁe@a network (LAN) card to provide a data

commini cation connection to a conpatible LAN. In any such inplenmentation,

communi cation interface 518 sends and receives electrical, electromagnetic
or : , : : _
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optical signals that carry digital data streans representing various types
of information. (0057] Network |ink 520 typically provides data

comuni cation through one or nore networks to other data devices. For
exanpl e, network link 520 nmay provide a connection through |ocal network to
data equi pnent operated by an Internet Service Provider (ISP) 526. |SP 526
in turn provides data communi cation services through the world w de packet
data communi cation network now commonly referred to as the |Internet 527.
Local ISP network 526 and Internet 527 both use electrical, -21 WO

2004/ 107121 PCT/ US2004/ 016400 el ect etic or optical signals that carry
digital data streans. The signals téﬁgﬁgg t he various networks and the

signals on network |Iink 520 and through conmmunication interface 518, which
carry the}@ﬁ%i'—%ﬁa-?”—"@&t‘—%\ to and fromdata processing system500, are

exenplary forns of carrier waves transporting the information. [0058] The
data processi nd BFEPRIAr BERYIting aliion areUineisiotR 8ER®oat a, i ncl udi ng
program code, through the network(s), network Iink 520 and contmuni cati on

interface 518. dgﬁhiﬁ@gbgggl%ﬁﬁ% R%MERS@®, a server 530 might transmt a
requested code for an application programthrough Internet 527, |SP 526,

| ocal network and communi cation interface 518. The program for exanple,
m ght i npl ene@ECesEing @acounginfmatonior eacheof adind ppyrality eftacaeunis talated on

statuses. t{dgasedRMRYYHiREapeARS capabilities also allow | oading of relevant
data into the systemy for processing in accord with this disclosure. [0059]

The data processi nfg system 500 al so has various signal input/output
identifying a target time period after the base training time period;

determining an attrition status of each of the first plurality of accounts in
connection with the target time period;

classifying the first plurality of accounts based on the attrition status of each of
the first plurality of accounts in connection with the target 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.

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 a 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.



ports for connecting to and comruni cating with peripheral devices, such as
printers, displays, etc. The input/output ports may include USB port, PS/2
port, serial port, parallel port, |IEEE-1394 port, infra red comunication
port, etc., and/or other 1 proprietary ports. The data processing system
500 may conmmuni cate with other data processing systens via such signal

i nput/output ports. [0060] The system and nethod as di scussed herein may be
i npl enented wusing a single data processing system such as a single PC, or
a conbination of a first plurality of data processing systens of different
types. For instance, a client- server structure or distributed data
processing architecture can be used to inplenent the system disclosed

herein, in3whi ciheanéthwacn&iwzaﬂuhhefdafnpdah@a@fe@c&%shél@ﬁ@/ﬁ@tffﬁioﬁire coupl ed
to a network for co ni cati(ﬁr;% vyith ee\ch.o_ther. one. oé t he da@F-ZZ WO
2004/ 10712 S PEHINIERYHAIEE SR TR b¥ RS FIATY ¥4 BleRsWhelFindhe (Rpoddnclides &y s
handl i ng datdicdnosfianprtongrdititgs torleath efith®@Secole pNrali@SofGiccABRLSS t 0 cust oner
data, and/or updating software residing on other data processing systens

coupl ed to, the petwork, 06 It is intended that all matter contained in
Che” above Hesor T OROAALA GUWHhe1FOrRES 58 & SImpEt OE P M AG Sanal & Do

inéI erpret gﬂeﬁ@gélfdr:lasltcehléttdn‘éﬁufme&_ﬁrﬁd piOradty of béﬁoghﬂgghéiﬂ?x%@-prédictliatfat&iti%ﬁ to becI
under st ood_t hat t wing clainms are intended to .cover all generic an
opec 11 o s watianeichfng Brl Ph etk il BRadhg pn ke aeniie e preafin SRR 01 ¢ he
vari ous i nweiotli ve concepts which, as a matter of |anguage, m ght be said to
fall there-between. -23

5. The method of claim 3 further comprising the steps of:

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

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 become 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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CLAIMS What is clained is: 1. A nmethod for predicting attrition accounts
conprising the steps of: defining a base training tine period; accessing
account information for each of a first plurality of accounts related to
the base training tinme period; identifying a target tine period after the
base training tine period; determning an attrition status of each of the
first plurality of accounts in connection with the target tine period,
classifying the first plurality of accounts based on the attrition status of
each of the first plurality of accounts in connection with the target tine
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. 2. The nethod
of claim1 further conprising the steps of: identifying a prediction tine
period; identifying a base tine period prior to the prediction tinme period;
accessing account information for each of a second plurality of accounts in
connect i onP&RPIE ANFEtrtiRIsIECEYRRN BerAresiction imediesed angiawjotitakility stadied pl ural ity

of account gxchydiRPbl)rétbtdrmheal prsrradilite ttdspBiar ul e to the accessed account
information for each of the second plurality of accounts in connection with

the base tine period. 3. The nmethod of claim2 further conprising a step of
generati ng®an athermetnehof gridd. whetsin thejriieth Palebpssrirainingtne perd ig he
cl assi fyi ngiostaiially\eh8a12b theliBfyth BIRAE baddirhé! &g

9. The method of 1, wherein the account information includes at least one of; total
assets of the account, total trade number in connection with the account, and total

revenue associated with the account.

10.  The method of 2, 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 trade number 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,
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prediction of an attrition status for each of the second plurality of
accounts. 4. The nethod of claim3 further conprising a step of generating a
war ni ng nessage for at | east one of the second plurality of accounts that
has a predicted attrition status indicating that the account will becone an
attrition account in the prediction tine period. 5. The nmethod of claim3
further conprising the steps of: accessing profitability data of each of the
second plurality of accounts or each of the at |east one account that wll
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 wll
becone an attrition account with a predetermned profitability threshold;
and generating a profitability status for each of the second plurality of
accounts or each of the at |east one account that will becone an attrition
account, based on a result of the conparing step. 6. The nethod of claim5
further conpri s#gihangihefirsplucalifsefictstomgra hsed e dredatirition atatusyof esich efccount s

based on t{#e fig sﬂiéﬁiyl%_icaét%bitsii@@oﬁk@ﬁdﬁwiﬁﬂﬂew&etﬁiﬁﬁaf%éfri%ﬁj addy status of each

of the second plurality of accounts. 7. The netho claim6 further
conprising a step of identifying at |east one account that both has a
predi ct ed attrigsnewtisg aclassifiertion sule hasadmmantthe hestereraiat fanebth of thsfilsecone an
attrition i kLl j LY i - i ility status
exceedi ng ThamCL oS R et | e 3o a3 SR od o "ol & m
2, wher ei n°'#3%8YP@pl§Ph of the base training tine period is substantially
equal to the length of the base tine period.

12.  The method of claim 11 further comprising the steps of:
identifying a prediction time period;
identifying a base time period prior to the prediction time period;

accessing customer data for each of a second plurality of accounts in connection
with the base time period, wherein the customer data includes account information of

one or more accounts associated with each of the-second plurality of customers; and

classifying the second piurality 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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9. The nethod of 1, wherein the account infornation includes at |east one
of: total assets of the account, total trade nunber in connection with the
account, and total revenue associated with the account. 10. The net hod of
2, wherein the account information for each of the second plurality of
accounts in connection with the base tinme period includes at |east one of:
total assets of the account, total trade nunber in connection with the
account, and total revenue associated with the account. 11. A nethod for
predicting attrition customers conprising the steps of: defining a base
training tinme period; accessing custoner data for each of a first plurality
of custoners related to the base training tinme period, wherein the custoner

data incl ydes aRemetodiofERMTRS FRRePomiRfg He fBpLoaCCOUNt s associ ated with
each of the first plurality of custoners; “identifying a target time period

after the base training tinme period, determi ni n an attrition status of each
of the first pPeegsing proftabii aimeiepchakthe seponddwalitnof eustamersioeeadhf t he one

or nore ageMudnt Fea&tedrﬁtc‘égtoﬁ@r ﬁ%?%ltlfb‘é%rﬁ@%ﬁ aitﬂnoﬁ%@t“oﬁ?e%on with the target
time period; -~Gclassifying the first plurality of customers based on the

attrition status of each of the first plurality of custoners in connection
wi th the targecompaiingies pretitabiityatreeleagh phife seedndPiuralite at sustorars er based on

the cust OBREs 63k af Bhst BAE BuBbmbiafil Bloonnl 4 Alrkibi BlioRUSATEr s [el ated to

the base training tine period, res aSSI ng step. 12.
The net ho@rqs*pt%mpﬁmoﬁtabdnt»tm@shelénqm sing the steps of: |dent| fying a
prediction tine period;

generating a profitability status for each of the second plurality of customers or
each of the at least one customer that will become an attrition customer, based on a
result of the comparing step.

16. The method of claim 15 further comprising a step of classifying the second
plurality of customers based on the predicted attrition status and the profitability status of
each of the second plurality of customers,

17. The method of claim 16 further comprising a step of identifying at least one
customer that both has a predicted 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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identifying a base tine period prior to the prediction time period,
accessi ng custoner data for each of a second plurality of accounts in
connection wth the base tinme period, wherein the custoner data includes
account information of one or nore accounts associated with each of

t he-second plurality of customers; and classifying the second plurality of
custoners by applying the classification rule to the accessed custoner data
for each of the second plurality of custoners in connection wth the base
time period. 13. The nethod of claim 12 further conprising 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

slt at uslg 0 ]gn e@cﬁmbctm‘n vitheor@as aisle abwuaisiatsyodﬁted:mﬁ gBstemer 4nd 10181 ré%b@df of
claim urt risi n a ste r a warning nessage for at
| east one BF°Y ‘:'ed ‘gg@ng?ﬁjordp QCF?%F?%"I’Sseg gr‘@i‘ Qf“%as a predicted
attrition status indicating that the custonmer will beconme an attrition

cust omer 20, therheﬁ{embdcdfngnwmerava tiREEdseiner Hata fEh@adﬁ&iflfr@séaBnd:hlararmyw further
conpri si n% the steps of: ng Fr of i tapi | |éé/ data of eac t he second
Y |§Q eb@ e

plurality POmEEY D havection g Pgfiod iaguses s deast Qg pfeiota! Astetsyi | |
becone an ofibheg btmoe mmmsocie@ﬂmmhimstdﬁ&rnbﬁf lrécmhﬁdnhﬁe; ird@dnaefoneach of

t he second . Iura ity of ey | east _one. cust oner t hat
w11 hecomiPate ol fisntilf aBriatedivin & Bl ab S Rt BTRERRS | 1y

t hr eshol d;withrtie ge meresdcognta apsonfatécabitl a tystehat us for each of the second
plurality of custonmers or each of the at | east one custoner that wll

b tt t t th t 16.
Tho met hodlof 1ATRPAE PICHRS SEARHACENRE Sritiapedte HPEREFTying (he sbcon

defining a target time period;

determining an attrition status of each of a first plurality of accounts in connection
with the target time period;

classifying the first plurality of accounts based on the attrition status 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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plurality of custoners based on the predicted attrition status and the
profitability status of each of the second plurality of custoners. 17. The
met hod of claim 16 further conprising a step of identifying at |east one
custoner that both has a predicted attrition status indicating that the
custonmer will becone an attrition customer in the prediction tinme period,
and a profitability status exceeding the predeterm ned profitability
threshol d. 18, The nethod of claim 12, wherein the |length of the base
training tinme period is substantially equal to the Iength of the base tine
period. 19. The nethod of 11, wherein the custoner data includes at |east
one of: total assets of one or nore accounts associated wth a custoner,
total trade nunpepcdiy afeem%fb%ﬁ%?d?egaﬂeofogsézgﬁ@p@%ﬁmfaéc&ﬁw' ated with a
custoner, and total revenue associated wth one or nore accounts associ ated
with a custWrestionyath thebasedimoperws: 3@ wherein the customer data for each of
the second plurality of custoners in connection with the base tine period
includes at le : Q;Oad - oci at ed
with a custorrerac,'?éstsg{hg? Ql%rég%ie nJﬁ@?gfﬁccggﬁﬁggt%P@ﬂng&{t lé’%ﬁggﬁo%nsrrur%?i accounts
associ at edth@iaeersget aerogrdpiomagiipnifeiieach ptlhe saeondsdgalitapbarcowts i one or nore
accounts agsmpeiiRdhefdthWhd base thvsSp&idRr - 21. A nethod for predicting attrition
accounts conprising the steps of: defining a target time period,

det er m ni ng an attrition status of each of a first plurality of accounts in
connect i on23.wi t therethed piyaiaimt 32-fdrtiws comgrisiog astepfof oerereting 4n atsitiom| ural ity of
account s bgagehdvebfiPoaldidnid RBuPLAhe EafliyRaSRaOhnerkiiné Hath iRiudedlal Y Of
accounts inh connection wth the target tinme“period; selecting a base

trai ni ng tPREICHREYITEA afrtiasy statys {ai eacthplde seqong pyealitoef,accounts.

24, The method of claim 23 further comprising a step of generating a warning
message for at ieast one of the second plurality of accounts that has a predicted attrition
status indicating that the account will become an attrition account in the prediction time

period.
25. The method of claim 23 further comprising 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;

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 become an attrition account, based on a result

of the comparing step.
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accessi ng account information for each of the first plurality of accounts
related to the base training tinme period; and generating a classification
rul e 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 nethod of claim 21 further conprising the steps
of: identifying a prediction tine period; identifying a base tine period
prior to the prediction time period; accessing account information for each
of a second plurality of accounts in connection with the base tine 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 tine period. 23.
The met hod of claim 22 further conprising a step of generating an attrition
prediction report based on a result of the classifying step, wherein the
report i nctudes g MeihehpfdaingRodurthes camprising » pteg ohtlassifying “éﬁa%ﬂ?om t he second

plurality giirait¢epsdtbents 3ﬂsedT$}€th€‘bTréMed35ttrﬁib@‘stféh%%nﬁlt'tﬁé 'ﬁ%ﬁtasmmgeités} &9 ? tst epf
e second plurality o

of generati ng E war n rress? e for at | east one of
accounts t5f&t 9 %Sﬁcﬁwg‘aﬁ“ﬂt@é& GCHMBi on  status indicating that the account
w Il becone an attrition account in the prediction tinme period. 25. The

met hod of £ ai MnédndtHéd aﬁna.mmwtr%r@gmpr@ngsg% of)fd'ent%(ﬁﬁ%%ﬁlieﬁﬂ oRgofitability
data of each of the second g uralit acc oun S or eac he at | east

one accourfcePyithahPrih Nes Adiedictad éft’ﬂtloﬂtsl"%‘i‘ﬁ ingiegfingtthatdempererpgvil Recome
profitabilad atréled acdlingaete NEdithe tHRCHRddPARY Bprotitabfy sPRAGOEHEIiIAG the

predetermined profitability threshoid.

28. The method of claim 22, wherein the length of the base training time period is
substantially equal to the length of the base time period.

29. The methad of 21, wherein the account information includes at least one of: total
assets of the account, total trade number in connection with the 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 trade 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.



each of the at | east one account that will becone an attrition account with
a predetermned profitability threshold; and generating a profitability
status for each of the second plurality of accounts or each of the at | east
one account that will becone an attrition account, based on a result of the
conmparing step. ~30 26, The method of claim25 further conprising 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. 27. The nethod of claim 26 further conprising a step
of identifying at |east one account that both has a predicted attrition
status indicating that the account will becone an attrition account in the

predi cti on3ti meTpemetdd orO8ima3 Pdkidimbi [ ity status exceeding the
predeterm ned profitability threshold. 28. The nethod of claim 22, wherein

the length of the base training tinme period is substantially equal to the
length of the b'%R5aN EitiHONFEF WY thebasetine prsiop driseigctetito bgropredftetmredhc count

i nf or mat i ofime Relistigfor & the @8sdunPbécoRies ditfed| ani@sset s of the account, total
trade nunmber in connection with the account, and total revenue associ ated

with the account. 30. The nethod of 22, wherein the account information for
each of the secBhaNOpEHTtONdegowt. the basmine periogdnsriestedid RAHA t he base tine

period i nchiedemrriihed B8 beMBtEpr to the@drgét AsSKdrpd0f the account, total trade
nunber in connection with the account, and total revenue associated with

the account. 31. The method of claim 21, wherein the base tine period is
sel ect ed baded HmMathpg forpredictindmtrifen eusiongrs samhrisE b steps of.

defining a target time period,;

determining an attrition status of each of a first plurality of customers in
connection with the target time period hased on account activities of one or more
accounts related to each customer in connection with the target time period;

classifying the first plurality of customers based on the attrition status of each of

the first plurality of customers in connection with the target time period;
selecting a base training time period prior to the target time peried,

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 for 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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_31 32. The nethod of claim 31, wherein: for an attrition account, the base
tinme period is selected to be a predetermned tinme period prior to the
account becones attrited; and for a non-attrition account, the base tinme
period is selected to be the predetermined tinme period prior to the target
time period. 33. A nethod for predicting attrition customers conprising the
steps of: defining a target tine period; determning an attrition status of
each of a first plurality of custoners in connection with the target tine
peri od based on account activities of one or nore accounts related to each
custoner in connection with the target tine period; classifying the first
plurality of custoners based on the attrition status of each of the first

plurality of cuskessrigcustont? ABRG &zn\oF hBeddh piaIEbf ddcBBntD Y doPfecti®R! ecting
a base training tine Eg%rlfit?d?ngrlor to the target tinme period;, accessing

cust omer d4ithE sl erein B chstomsl 4atg instudes aeconatisformaptiond to t he

base trai noriddortnidie apRunRthssdBIREE ivith hBeh 6URE S3BRRd BRI sTRusMRraaa@uUNt
informati on of one or nobre accounts associated with each of the first

plurality of custopers; and generating a classification rule based on the
customer data fERSSBARMINGSEEE Riyraly of %—lsﬁﬂmaqr? by aenlyipg begirssdicationdtigdo t o the
base trai nhp@cédstBd BRtdrosH dab@r BadhesFithe seebnd PiBrali§yl A 8edtbbRIN 8éMiectichd. The
met hod of claim 33 further conprising the steps of: identifying a

pr edi ct i onVN 10 PBEs 188 Peifenti fying a base tine period prior to the
prediction time period; -3a
35. The method of claim 34 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.

36. The method of claim 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 attrition 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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accessing custoner data for each of a second plurality of accounts in
connection wth the base tine period, wherein the custoner data includes
account information of one or nore accounts associated with each of the
second plurality of custoners; and classifying the second plurality of
custoners by applying the classification rule to the accessed custoner data
for each of the second plurality of custoners in connection wth the base
time period. 35. The nethod of claim 34 further conprising 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 custoners. 36. The nethod of
claim35 famt he'rmecm)etmd of dhimas 75 tieer @bmpesigy ablep @f ayvwfying fige seteasage for at

at 7t on Qa8 ARGt B pla R BHER Sl S Era Ao h R R ot

cust oner ieachlétheseeatidyluratity bf costqesrs.od. 37. The nmet hod of claim 35 further
conpri si ng the steps of : accessing profitability data of each of the second
plurality of each of the

t he rofltabl
second pl aI | ty m@?ﬁs?fociﬁé@%ﬁ'{t}%r CgmB PR éﬁepno%t thY'W?t'ﬁB?tloinf’y t hr eshol d;
and generad:ustmgteatrmt bbththabial prédicted attrusnfsmtusaambatmb thdtehesastonterpdilur al i ty of
cust oners resuyl t of t he D, The net hod of
cl'a ma7 asepRe e el Qe e HeftBR A MRy Ry mreatifu = lRur ol 1 vy o
cust oners émemhg)thetpmzletmmdtedtpmmtatmnyihtesbuldst atus and the profitability
status of each of the second pI urality of custoners. 39. The nethod of

claim 38 f&Ht heI'rhe me o Stjcrlla(;"maSA ﬁgrem the fjengthloft/her'a%settrammg tFme perlod is

substantially equal to the length of the base time period.

41. The method of 33, wherein the customer data includes at ieast 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 petiod 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.

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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custoner that both has a predicted attrition status indicating that the
custoner will becone an attrition custonmer in the prediction tinme period,
and a profitability status exceeding the predeterm ned profitability
threshol d. 40. The nethod of claim 34, wherein the |length of the base
training tinme period is substantially equal to the length of the base tine
period. 41. The nethod of 33, wherein the custoner data includes at |east
one of: total assets of one or nore accounts associated with a custoner,
total trade nunmber in connection with one or nore accounts associated with
a custonmer, and total revenue associated wth one or nore accounts
associated with a custoner. 42. The nethod of 34, wherein the custoner data
for each of4 t hehsacomsd dladimlast Wh&kin: custoners in connection with the base
time period includes at |east one of: total assets of one or nobre accounts
associated wth a custoner, total trade nunber in connection wth one or
more accounts A¥SHAMEHRUCHRAPETthE hase e perigids seleated tebernedgtespivrat ed wit h
one or NDItehesHRY Blisr t8UROGUsBHnRS bebdReLathist ap®r - 43. The nethod of claim 33,
wherein the base tine period is selected based on the attrition status of
each custoner. _34. 44. The nethod of claim43, wherein: for an attrition
customer, the BESeNaTatisitipe pusemersthediage fimg petodis salepieddebethe ned ti ne

peri od pripsididmii@ t%ﬁ@;%rpr.g%qm@rﬁﬁwp@ﬁod and for a non-attrition
custoner, the base tinme period is sel'ected to be the predeterm ned tine
period prior to the target tine period. 45. A data processing system for
cal cul ati r§- pr éfqiqtachesesyngﬁysm gcc@qﬂ@tmg@mfmmléy plgan acgowitoeWRRIGINGT or
processi ng data; and

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 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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a data storage device coupled to the processor; wherein the data storage
device bearing instructions to cause the data processing systemto perform
the steps as in the nethod of claiml. 46. A data processing system for
calculating profitability of an account, conprising: a processor for
processi ng data; and a data storage device coupled to the processor; wherein
the data storage device bearing instructions to cause the data processing
systemto performthe steps as in the nethod of claim1l. 47. A data
processi ng systemfor calculating profitability of an account, conprising:

a processor for processing data; and a data storage device coupled to the
processor; -35- wherein the data storage device bearing instructions to

cause the datawfﬁalfé)ﬁ&&defwstabé@b@@lb@b@@fnb%m&thﬂs% ERfsedbe Hatat he met hod of
claim21. 48. dat a roce%ésgl ng% stem or cal cul tlng profitability of an

account , c%ﬂ?ﬁsﬁ'ggﬁﬁte & BdERpepRAs IR 1Be BENIoA$T 884 and a data st orage

devi ce coupled to the processor; wherein the data storage device bearing

instructi ass t o gl pRckEEndIstnPioP 6SERAIHY FFFRAEINY blahsdchbofthtdiisiskgePSs as in
the nethod of claim33. 49.° A program conprising instructions, which may be

enbodi ed in a nachi ne- readabl e medium for controlling a data processing
systemto cal ci PESSSPIPT ITAEFSSINGYPaBT 28" account, the instructions upon
execution by the data processing system causi ng the data processing system

to performthe ﬁa@i@to%@e'd&vﬂc@% ?é&‘l@%é’f)roﬁé&%b%ereﬁ‘pthe%api Q6M=88ueRePr i i ng

i nstructions, which may in a machin
bearing mstructtons to cause the data processing system to perform the steps as in the

method of claim 33.

49. 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 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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readabl e nmedium for controlling a data processing systemto cal cul ate
profitability of an account, the instructions upon execution by the data
processi ng system causing the data processing systemto performthe steps
as in the nethod of claim11l. 51. A program conprising instructions, which
may be enbodied in a machi ne- readable nmedium for controlling a data
processi ng systemto calculate profitability of an account, the
i nstructions upon execution by the data processing system causing the data
processing systemto performthe steps as in the nethod of claim?2l. -36 52.
A program conprising instructions, which may be enbodied in a machine-
readabl e medium for controlling a data processing systemto cal cul ate
profitabilszy of pragranbeheitiing itdh@ciiohs! which mapbe CAMOBJIRY @CH hizRAINGY the data
DO N i lor Bortfafing 3 fata HOSSSRY shelem s oStk efbSly of if St ePS
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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