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BACKGROUND OF THE INVENTION

The present invention relates to providing prices for items. More

specifically, the invention relates to providing price updates for a subset of

items.

In businesses, prices of various products must be set. In a store chain,

' prices may need to be set for thousands of items for thousands of stores.

Each week, new products are introduced or costs, competitor prices,
and other price related factors change, which may make frequent price updates

desirable. It would be desirable to provide a method and apparatus for

providing price updates.

SUMMARY OF THE INVENTION

To achieve the foregoing, and in accordance with the purpose, a

method for providing price updates is provided. Data is received. The

and other price related factors change, which may nmake

a
115



received data is filtered to identify triggers in the received data.
Actions related to identified triggers are perfornmed. Business rule ‘
conpliance is performed according to a business rule hierar ctiymprUgiat ed
prices areVOoRdeNeB8d. 5 I n anot her enbodi nent of the i nveariusposansEgpar at us
for providing price updates conprising conputer readable nedia is

provi ded. A conputer code for receiving data is provided. A conputer code
for filtering the received data to identify triggers in the received data
is provided. A computer. readable code for performng actions related to

identified triggedcsivedddid RILRA to NehyIREIRIIR thetERARD 1R CRIGA0T perform ng
busi ness rule conpliance is provided. ™ A conputer code ?or provi di ng

updat ed pri ces | sEowifatod BR8N ANRG. FRAMIL Se olmblg O et

invention will be described in  nore al |l ed

description of t red irent and.in junction with the
fol l owing fi gure?.&f%%%% Wﬁ@&mﬁ%‘yﬁ% *fi8%r esent
invention is ill hﬁﬁ)ttvrd%ﬁed by way of exanple, and not by way of limtation,

in the figures o e acconpanyi ng drawi ngs and in which |like reference
nunerals refer to simlar elenents and in which: FIG 1 is a schematic view

of a systemthat is used n a preferr .20 enbodi nent of the_invention. 2
15 MAR 2007 v% 2004/ o@‘z"é‘@@%‘(‘ﬂ‘?‘lﬂ%ﬁ%?ﬁ g‘@(!m@%tlon an apparatus for providing

price updates comprising computer readable media is provided. A computer

code for receiving data is provided. A computer code for filtering the received
data to identify triggers in the received data is proﬁded. A computer readable
code for performing actions related to identified triggers is provided. A

10 ‘computer readab_le code for performing business rule compliance is provided.

A computer code for providing updated prices is provided.

These and other features of the present invention will be described in
‘more detail belpw in the detailed description of the preferred embodiments

and m qonjuncﬁon with the following figures.

15 S BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of examplé, and not by way

of limitatjon, in the figures of the accompanying drawings and in which like

reference numerals refer to similar elements and in which:

- FIG.lisa schem;;tic view of a system that is used in a preferred

20 embodiment of the invention.



FIG 2 is a high level flow chart of a process used in an enbodi nrent of the
invention. FIG 3 is a nore detailed flow chart of a rule conppl,

process. FIG'S 4A and 4B illustrate a conputer system whi MA@?@Z part
of a 5 n¥owsekomnzy i s suitable for inplenmenting enbodi peRlwkez05¢48s Pr esent
i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present
invention will now be described in detail with reference to 10 a few
preferred enbodi nents thereof as illustrated in the acconpanyi ng draw ngs.
In the follow ng description, nunmerous specific details are set forth in
order to provide at ent entian. It wll
be apparent, homverbﬁl}?{gﬁgﬁggﬁeﬁﬁo%&w{ﬁe éércfgs‘{g aflﬁ]é‘b?)cﬁ@?gr?? i nvention
may be practi cq%]méﬁgﬂt some or all of these speC|f| c details. In other
1nstances, 15 we known process steps and/or structures have not been
described in detail in order to not unnecessarily obscure the present
invention. A system Li.Cce es to a,subset of itens is
‘orovi ded. The pri cefﬁg% g\{ﬂr?g%/&g?l(%gﬂag 55%8 le guplipncg procgsss mmy be set
according to an optimzation programor may be set by other nmeans. Price

updating is an 20 i b g _challe due tqg.the frequency at which
prices are updated, nﬁgﬁl\ﬂ@&% %@UJV%‘%?@%WP‘E%WM? Rt e | ar ge
number Of. ev? nt %Cmﬁ aI{Haig SHl%HI%%OI‘ulBlp?en{eggﬁg eal‘Irl]l;:(l)d;t.nI;]e?ltsl Oafqil‘%eprgslélgber of

- invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in detail with reference to
10  afew preferred embodiments thereof as illustrated in the accompanying
drawings. In the following description, numerous specific details are set forth
in order to provide a thorough understanding of the present invention. It will
be apparent, however, to one skilied in the art, that the present invention may
be practiced without some or all of these spgciﬁc details. In other instances,
15 well known process steps and/or structures have not been described in detail in

order to not unnecessarily obscure the present invention.

A system for providing price updates to a subset of items is provided.
The price update may provide updates to prices that may be set according to
an optimization program or may be set by other means. Price updating is an

20 important pricing challenge due to the frequency at which prices are updated,



itens that may need price updating. To facilitate discussion, FIG 1 is a
schematic illustration of a system that may be used in providing price
updates. A price updating system 100 is 5 connected to a netMo¥iR dL. A
store conpubenosspsizem 104 is connected to the network 1p@raReghosAs0asI cat es
to the price updating system 100 through the network 102. The network 102
maybe a | ocal area network (LAN) or a wwde area network (WAN). An exanpl e
of a LANis a private network used by a md-sized conmpany with a buil ding
‘conpl ex. Publicly accessible WANs 10 i nclude the Internet, cellular

. | eph i : iLn-. ol l,eph
(POTS) - Exanpl oo itk e, UCB R B Sae Bofiind ofig BELSRORBRSELF, 01
corporations for,thepr intergal. infdo.mati on system needs. The network 102
iR Lt Br?

may al so be a co B B BPFSHR@" ™ d/ or public LANs and/or WANs. In
such an enbodi nent, the price updating system 100 15 is connected to the

network 102. The conput.et,. tem.for. the.store 104 is . able t

bi -directional ly cogﬁﬁhﬁcg@gé\ﬁﬂsﬂo’?’&épffs@@c ﬁ”@“@?@t"tﬁ??%@l over the
networ k 102. Conputer readghl e nedia yyay be used, by fhe price updating
system 100 to g@??&rﬂﬁ?@ﬁl‘?aé’?/%ﬁ‘w H’@W?&B‘%@s'lé‘zpr’c‘%“ﬁ‘{ﬁpp% ey Hi0ds specifi c
information to 20 provide price updates and to recei ve feedback and

updat ed i nf orirat CoRectgd ton naiworkd62- Avwtoro oemputes spsiem pTis compoedtobesss  FI G

2 is a flowchart of ag)rocess that may be used in a preferred
. network 102 and communicates to the price updating system 100 through the

$—

. network 102. The network 102 may be a local area network (LAN) or a wide
area network (WAN). An example of a LAN is a private network used by a
" mid-sized company with a building complex. Publicly accessible WANSs
10 include the Internet, cellular telephone network, satellite systems and plain-
old-telephone systems (POTS). Examples of private WANs include those
| used by multi-national corporations for their internal information system
needs. The network 102 may also be a combination of private and/or public
LANs and/or WAN s.' In such an embodiment, the price updating system 100
15 is conpected to the network 102. The computer system for the store 104 is

able to bi-directionally communicate with the price updating system 100 over

the_network 102.

Computer readable media may be used by the price updating system 100
to communicate over the network 102 to collect store specific information to

20 provide price updates and to receive feedback and updated information.



enbodi nent of the invention. Arule systemis first set up (step 202). In
a preferred enbodi ment, the rule systemuses the following termnology. A
"Trigger" is a change in the environnent beyond a threshol d@,vm i ch a
retailer ngSPGARMS208Y an action. There are three kinds of rigzgé’rs.l n this
enbodi nent: product cost changes, conpetitive price cha HUSZYHOIN R
product introductions. An exanple of a trigger is when the cost of the
product increases by nore than 5% A "Directly Affected Product” is a
product on which a trigger acts. An "Action! '"is a set of pricing actions
that is taken in 10 ﬁlgfs onse tq a trigger.. In this enbodi ment, the actions
are to the directly &Y chegpd aprocess that mepbensstl imapraferiedn woul d be to
set the price of the, directly affected product to maintain the gross

margi n present pPP ‘?d“P‘?PtPﬁ e vRplica Serulesystem ie fist sebip step 202)oduct . " Busi ness
Rul es" are rules that define pricing relationships. In this enbodi nent,
busi ness rul es defi n[g a price 15 rel ationship between different products or
a group of products,tARrdEGsmbodiment thorylerspsien naek theifsllawisg ze rul e t hat
states that a larger size itemshould have a |ower average unit cost than
a smal | er size itcEnnelpsy-ha “Tripgersis achimpii the edvironeuatpyddafmsstvlee fanily
is Advil Caplets (a _brand of a certain product), wth size classes of
Large, Mediur aledvideied tetailer reQoodiisjermyactiom dTtets arothred QindR6} @ogdhs B 0duct " i s
a product that is related to a directly affected product by a business
rule. A product tisentbodiest: gredveticascanids, @Iﬁbaiﬁva%wc}éﬁée%%ﬁ% Product”
and a "Secondary Product". In such a case, the product I consi dered 5 15

MAR 2007 -~ product introductions. An example of a trigger is when the cost of the product

' increases by more than 5%. A “Directly Affected Product” is a product on

which a trigger acts. An “Action” is a set of pricing actions that is taken in

10 .

- response to a trigger. In this embodiment, the actions are to the directly
affected product. An example of an action would be to set the price -of the
directly affected product to maintain the gross margin present prior to the
increase in the cost of the product. “Business Rules” are rules that define
pricing relationships. In this embodiment, business rulés define apvricev

15

relationship between different products or a group of products, An éxample of
a business rule is a size rule that states that a larger size item shoﬁld have a
_Iower average unit cost than a smaller size item of the same size family. An
example of a size family is Advil Caplets (a brand of a certain product), with
sizg classes of Large, Medium, and Small. A “Secondary Product” or.

20 “Related Product” is a product that is related to a directly affected product by a
business rule. A product may be designated as both a “Directly Affected

Product” and a “Secondary Product”. In such a case, the product is considered



WO 2004/ 032037 PCT/ US2003/030488 to be a "Directly Affected Product.” In
the above exanple of a rule, an item of a size class of the sane size
fam |y would be a related product. A "Trigger Priority" isia& ,\mqlzggyl ty

assi gned tWoofedhsbdshgger, where actions of triggers with rity
supercede actions of triggers of lower priority. A "Fi IteFﬁlhg /0‘@4%% of

specified thresholds that a change nust neet or exceed to becone a
trigger. The systemis set up by defining triggers and rel ated acti ons,
prioritizing. triggers, defining busi ness rules, and prioritizing business

rul es. The trigg%\ & J’Eg% a d by .a_system manager or_ an end user, or

may be set up as'@’9D dECHY eBS‘? mé]?%t’( el ?’P&(}[%an of agpleapdtethe end user
to nodify the setgln gs at a later point. In addition, the triggers can

al so be "har dwi r Q82 Sizeelassiof the same giza family wesdd by anelated geasugiodh fReigebe provi ded
to allow a user to define certain aspects of the system such as business

rul e hierarchy, ®ripgyédsapricsitnassizgyed toreadiiriggdipbitbre asviehssofdiigdersgwitthi s set - up

step. 15 Data is then received froma data source (step 204). The data

source nmay be ohigherprinpitesuptoedesactionsaif fsesf I3RS pAdritfah 2Fiferting Store
conputer system 104 of FIG 1 and may be provided to the price updating

system 100. = Suclsetddtpecifiy threshofds tha€ % SRmEEmustihdesr ex6RAREbdchRE aPr i CES,
costs, or new product information. The data nay be provided on a periodic

basi s, such as 2fggdnily or weekly. 6 (PAR M
The system is set up by defining triggers and related actions, prioritizing
) tn'ggefs, defining business rules, and prioritizing business rules. The triggers
may be defined by a system manager or an end user, or may be setupasa
10 default by a system manager. This allows. the end user to modify thé setﬁngs
~ atalater point. In addition, the triggers can also be “hardwired” into the
‘ v};rogram. A user interface 108 may be provided to allow a user to define
certain aspects of the system, such as business rule hierarchy, trigger

. hierarchy, or threshold levels during this set-up step.

15 . Data is then received from a data source (step 204). The data source
may be one or more stores or other sources of data or the store computer
system 104 of FIG. 1 and may be provided to the price updating system 100.
Such data may be, for exémple, prices, competitor prices, costs, or new

product information. The data may be provided on a periodic basis, such as

20  daily or Wéékly.



WO 2004/ 032037 PCT/ US2003/030488 A filter is used to identify triggers in
the received data using thresholds (step 208). The filter may define a
plurality of triggers. The triggers may be prioritized. Thgs vy gg@hol ds may
i ncl ude twe 2pewesesst of change and the extent of changepctiys@ias 688t

provi des a given change that does not neet the 5 threshold criteria, the
event may be recorded and added to future event changes. As previously
mentioned, there are three kinds of triggers in this enbodi nent: product
cost changes, conpetitive price changes, and new product introductions. In

becom . tri gger oro ey oo (RS T ERRH TG B a8 5e BESIER 11 cance

whi ch may inclu LCent cha ext ent . price change (nunber of
-stores. affect egs?e,ppzz’%@e@%ﬁ iﬂ{%m@{ H%ﬁ{eéé’)f‘éfﬁﬂ‘&’? é@gerlto efriggsEt mahkhge,

t hreshol ds may incl ud rcent of change and the extent of change (nunber
of stores). ThBn?rllﬂzgg'hﬁﬁed@“ﬁw&dﬁamgm%%@PTFW%GfChW@ agd theexteptat i ng
*system 100 may then performactions related to the 15 triggers (step 212).
The actions chaff@enEke b evenigrovifes agivachpygediat dossadt mest iduct . The acti ons
are prioritized according to the priority of the trigger. In this

enbodi ment of t Heeshalderitarierthe etent may borsordedandaddadtte fiitira ewmt or der - of

| owest priority to highest priority. Each tine a price is changed, a

dat abase nay r €bawges. tAsepradoishrmentidned) éhete dre thede kil of tigedht tagt i on. This is
one nethod 20 of allow ng the higher priority actions to supercede the

| ower priority swbpdimsnt: p@iduetrcosirhanfesietinpetitivg pHSerhehdds andBéA0ds t 0

i npl enent prioritized actions. Conflicting actions may be related to
triggers of thepsslne ipiraductidng., Inwhis@mbodiment, a competitive price change for a

given product will become a trigger only if the event passes thresholds for
10 significance, which may include percent of change, extent of price change
(number of stores affected), and volume of sales affected. For a cost change,

thresholds may include percent of change and the extent of change (number of

stores). The thresholds may be user-specified.

The price updating system 100 may then perform actions related to the
15 triggers (step 212). The actions change the price of the directly affected
| product. The actions are prioritized according to the priority of the trigger. In
- this embodiment of the invention, the actions are executed in an order ;of
lowest priority to highest pﬁority. Each time a price is changed, a database
may record the; action and the trigger causing ’.che action. 'fhis is one method |
20 of allbwing the higher priority actions to supercede the lower priority éétions. ,
Other embodiments may use other methods to implement prioritized actions.

Conflicting actions may be related to triggers of the same priority, which



7 15 MAR 2007 WD 2004/032037 PCT/ US2003/030488 would then require a
tie-breaking process. In this enbodinent, the tie breaking process is
determning the resulting prices fromeach action and sel ectlisngARXH& acti on

t hat provi sgs200hes20870hest overall price. Qher tie-breakigggyy SLS may
be used. 5 A rule conpliance process is then perforned (5?%3”%?%?5§§ﬁe

business rules are arranged in a hierarchy, in which business rules at a
hi gher. 1 evel are nore inportant than those | ower down. Higher priority
busi ness rul es take precedence over lower priority business rules. If a

busi-ness rul e of Ji i Or i is. in confligt wyth a business rule of
| ower priority, tiﬁﬁ]ﬁ %“ﬁﬁ%%%bg¥8” gBFF?§‘%Ugﬁﬁﬁ%@£Fﬁ¥%&?§wapplied. The
gui di ng principl % r bringi.ng business rules into conpliance is that it
nust ‘be done mﬁtﬁﬂ2%3%§¥%F%§FgﬂﬁWH@Wg © IRPytng Priggs fiogeeach petionignd  enbodi nent ,
if two business ru%es of equal priorit%$are in conflict, the conflict is
resol ved by choo<Ehgmethe ation thay arovidas the highest avarall prive. Otliegtiebregkinges. | n
the preferred enbodi nent, a single business rule hierarchy is 15 used for
all triggers for PA0Q5esss ma¥be used. ot her enbodi nents; each trigger may have a
different set of business rules with different hierarchies. In such a case,
hierarchies related to triggers with higher priorities will have higher
priorities. IA some Ad@lecomplianneqirepsssis theh perfarmnd (tepl2d6)or Bhigjitsiriesst 0
conpliance. In such-cases the aimis to reduce the extent of the
i nfeasibility, witlegagaenaegeddn a hsrachyf evwlpeli insmes’sulpostaitidher level are
" more important than those lower down. Higher priority business rules take
prece'dence over lower prioﬁty bﬁsineés rules. If a business rule of higher
priority is in conflict with a business rule of lower priority, then the higher
10" priority business rule is applied. The guiding principle for bringing business

Tules 'into'compliance is that it must be done with the minimal number of price

changes. In this embodiment, if two business rules of equal priority .a‘re in

conflict, the conflict is resolved by choosing the solutién that resulfs in the

 higher prices. In the preferred embodiment, a single business rule hierarchy is
15 used for all triggers for a business. In other embodiments, each trigger may

have a different set of business rules with different hierarchies. In such a case,

hierarchies related to triggers with higher priorities will have higher priorities.

In some cases the business rules cannot be brought into compliance. In
such cases the aim is to reduce the extent of the infeasibility, while changing

20 asfew prices as possible.



8 15 MAR 2007 WO 2004/032037 PCT/ US2003/030488 FIG 3 is a nore detailed
flow chart of one enbodi ment of a process for the rule co él ance step
(step 216). The rule conpliance step adds rules iterati veI: _f"?ﬁR Zﬂﬁber of
priorityWOrpe4/Bigiest priority rules are selected firsteCT(tep/3043. The
total infeasibility of these rules is reduced as nuch as possible 5 by _
changi ng prices. The extent of the remaining infeasi bility for the rules is
recorded as the neasure of rule conpliance. The next iteration begins by
adding the set of rules at the next level of priority. The total

infeasibility for F®!}isseidie @taildd W SIRK SR ofReBbMBlent oF a Prdtefiged. However,
this is done while ensuring that the infeasibility nmeasure recorded in the

[ [ Aty i fd ' priority) is
 Previous i ter alboid Gphhddiplibpa1ee hé)ﬁue{#}nﬁﬁgln(:ggteﬁ&& ghed

"mai ntained. The resulting |eve easl ry e fsec_otnd set glcczled -
~rules is nowr . Setmof . ik QWer Lority is ade
t he next ite'ra?i%g{], ﬁlclzl&!ta e gr{g(r:@gsrrh%én ha%tz’%an Hlesr%ese}ﬁ%{eg%{rﬂl es remain. At

h it ti b Qf i bilidy..measure of, the rul.es ded i, fthat
T b b
, ed.r roir .-
g;ag;uirﬁstﬁgsﬁ u?"ép"??g‘\r‘%‘?%upséw%%ag‘e&é‘&&ﬁOﬁ‘@?éﬁ%%ﬂiﬂ?ﬁ@ﬂW?f ¢ Wigsiber of price

Fecorded i nt ho EElaRgeasu oF R Complanis ShovenkieFion basinslle on whet her
e oot o be it et cmes Brheaest el of oty The ot mimsiblity - | CC C1an9
o both sets of rules taken together is minimized. However, this is done while

ensuring that the infeasibility measure recorded in the previous iteration for

10 tl;.e first set of rulés (at a higher priority) is maintained. The resulting level of B
infeasibility of the second set of rules is now recorded. The next set of rules of
lower priority is added in the next iteration, and the process repeats until no
more rules remain. At each iteration the infeasibility measure of the rules
added in that iteration is minimized while keeping the compliance

15 _(infeasibility) measures of the previously added rules at their incoming level.

The final step in the rule compliance process determines the miinimal number

of price changes required to reduce the infeasibilities of the rules to the levels

recorded in the preceding iterations.

" A determination is made on whether the selected rule requires a price
20 changé (step 308). Ifa price change is found to be required, the price is
changed to comply with the rule to the extent possible (step 310), and then the

process goes back to the step of selecting the highest priority rule (step 304).



changed to conply with the rule to the extent possible (step 310), and then
the process goes back to the step of selecting the highest priority rule
(step 304). 9 15 MAR 2007 WO 20041032037 PCT/ 1JS2003/ 030488 19 fiAd 2007 s

det er m ned waaoo4tobm3sel ected rul e does not require a pricecehRi@soioiscP
308) then a determ nation is made on whether there is a rule with a | ower
priority than the selected rule (step 312). If there is no lower priority
rule than the selected rule, then the rule conpliance step (step 216) is
done (step 314). 5 If there is a lower priority rule than the sel ected

rul e, then the nept;;l - prdord ty.orule becones the selected rule (step
316). Then the p‘re%?tételég&g%%%%btg%@e %égaf;%éflﬁge §?e(38°tcff3q‘ﬂr8taé’r“r‘ff’ APIRge \WiF8t her t he

sel ected rul e rega rice change St 308).. A historical record of
changes may be us%bgs?roﬁen%rdgv, FPatoai R ad‘?‘.%?’ﬁ%’i“ir%ﬁ?}erlﬁ? © il 19Weoi ng a

change by a higher.priqgri rul e 0 The resulting updated prices may be
provigdedyto the SH&FE 8‘(’3%%&612%8‘;@3& tricr312h Lighere dsie lgwarmbrljgsomlqdhme prices
on a periodic basis. FIG'S 4A and 4B illustrate a conmputer system 900,
which is suitabl e Fé?lect‘%fﬁleemiheﬁgleéﬁmnﬁﬁnﬂeﬁqs(swp 216)ds goreg(stag 314)vent i on.
FI G 4A shows one  possi bl e physical formof the conputer system O

course, the cénpulf&ierais adgwergniorityyruledhen thaselecte yule, dlxin thenea® 1dwaagi ng from an
integrated circuit, a printed circuit board, and a small handhel d device
up to a huge supeptorigpmieibespmeGheapeleted ralegitey3 H)OTherchepiosess coRBadOr 902, a
di splay 904, a housing 906, a disk drive 908, a keyboard 918, and a nouse
912. Disk 914 is tothe step of determining whether the selected rule requires a price change

-

... (step 308). A historical record of changes may be used to prevent lower

. priority rules from undoing a change by a higher priority rule.

10~ Theresulting updated prices may be provided to the stores (step 220).

This allows the stores to update prices on a periodic basis.

FIG.’S 4A and 4B illustrate a computer system 900, which is suitable for
“'im'plemen_ting embodiments of the present invention. FIG. 4A shows one
: _pgssible physical form of the computer system. Of course, the computer
15 system may »have many physical forms ranging from an integrated circuit, a
printed circuit board, and a small ﬁandheld device up to a huge supér
computer. Computer system 900 includes a monitor 902, a aisplay 904, a

housing 906, a disk drive 908, a keyboard 910, and a mouse 912. Disk 914 is

a computer-readable medium used to transfer data to and from computer

20 system 900.

10



a conputer-readabl e mediumused to transfer data to and from conputer 20
system 900. /10 15 MAR 2007 WD 2004/ 032037 PCT/ US2003/030488 FIG 4B is an
exanpl e of a bl ock diagram for conputer system 900. Attached16¢48y8em bus
920 are aAvoRme/08287 ety of subsystens. Processor(s) 92%dm003ie3begred to
as central processing units, or CPUs) are coupled to storage devices,

t ncl udi ng nenory 924. Menory 924 includes random access 5 nenory (RAM and
read-only nmenory (ROM. As is well known in the art, ROMacts to transfer
data and instructions uni-directionally to the CPU and RAM:' s used

typically to transipgs A8kan 8hth '%arqiﬁ%%d&ﬁmhgv%g%ﬁ%é@%%g&al manner .

Both of these types of nenorie a e of the
conput er - r eadabl g, AR i bel ow. A fixed djsk 926 is, also coupl ed
10 bi-directi onatﬁcy t o?’%%%& @54295 6%6 apér"%\? VEaLY 3%%'?%4%’31 rﬂ&‘isﬁf’r@?or age
capacity and ?2 gll sofi n Itude ny of the conputer-readabl e nmedia descri bed
bel ow. Fixed dir&Kaledsiemsd 1928 CoutE) progessing uaits, op CPUshgre qoupled toand t he | i ke
"and is typical |S¥fga dSe.conda . storage_nedi um (such as a hard disk) that is
sl ower than priSHERSP devicey Mguidingmmepary 92 Mempry 924 inshidesrandophascesat or nat i on
retained within fixed disk 15 926 nay, in appropriate cases, be
i ncor por at ed i APy dRAND pad rrdranly snspmary (ROM).maarisrwell kmowe inthy 21§24
Renovabl e disk 914 may take the formof any of the conputer-readable nedia
descri bed bel o ROMmgisgo franséer dptg and wsisiatidns anialirvatiohaltyyto dfe GPipatid/ out put
devices, such as
- RAM is used typically to transfer data and instructions in a bi-directional
manner. Both of these types of memories may include any suitable type of the
computer-readable media described below. A fixed disk 926 is also coupled
10  bi-directionally to CPU 922; it provides additional data storage capacity and
may also include any of the computer-readable media described below. Fixed
disk 926 may be used to store programs, data, and the like and is typicélly a
- secondary storage medium (such as a hard disk) that is slower than primary
storage. It will be appreciated that the information retained within fixed disk
15 926 may, in appropriate cases, be incorporated in standard fashion as virtual

memory in memory 924. Removable disk 914 may take the form of any of the

‘computer-readable media described below.

CPU 922 is also coupled to a variety of input/output devices, such as
displéy 904, kéyboard 910, mouse 912 and séeakers 930. In general, an
20  input/output device may be any of: video displays, track balls, mice,
- keyboards, microphones, touch-sensitive displays, transducer card readers,

magnetic or paper tape readers, tablets, styluses, voice or handwriting

11



di spl ay 904, keyboard 910, nouse 912 and speakers 930. In general, an 20
i nput/ out put device may be any of video displays, track balls, mce,
keyboards, m crophones, touch-sensitive displays, transducer tapdrp@pders,
magneti ¢ ow@a@ansioape readers, tablets, styluses, voice mrr/Hgdedioigsng 11
15 MR 2007 WD 2004/ 032037 PCT/ US2003/ 030488 recogni zers, bionetrics
readers, or other conputers. CPU 922 optionally nmay be coupled to another
conput er or tel ecomuni cations network using network interface 940. Wth
such a network interface, it is contenplated that the CPU mi ght receive

o mt§ on {1 O tchegeioplolecs elEor Bk P UL OEBRH90, k8. L Net vOr K

in the course of perform ng the above-describ B#t her nor e,

met hod enbodi nent e &4 i j may. execute _solely upon CPU
922 or may execute o'\l/lgfrehgo ﬁ%ﬁg%m%@ééﬁ?gé%&? ﬁlgl%ﬁlﬁ? PRAFWPTK USEIg AR i on wi t h
[ OCEeSSi n(t;J. In addition,

mote CPU t hat; R0 2kl
a renote al ik ALES102 WRE bl 'adlﬁ{“foﬁ]f.h, °% djisgaptemplatedyhatdhePdr st or age

enbodi nents of the present 1 nventi f

products with a c ~[eadabl.e pediumthat have conputer code thereon

for performng van%gée%%“é%rpmg él?’h%?‘@ﬁ@rﬂe%of. S Btight peiayt infopmatipadd a and

conput er code nay. hgs.e eci al | esi gned and constructed for the

pur poses of t Re ptrh gg%t&’ r lﬂ\’}li%toi“@ﬁ,‘)fg‘?‘gmthﬁa%ée-@ﬁscmbedmﬁthmmpelI known

. and available to lg_&lse havi ngski |1 in the conputer software 15 arts.

Exanples of conp TG IBTtRod furhodimenty af dles present imvestiommay exvotted t o

magneti c nedia such_as hard di sks, floppy disks, and nagnetic tape; optical
v solely upon CPU 922 or may execute over a network such as the Intemet in

D

D=0

conjunction with a remote CPU that shares a portion of the processing,.

In addition, embodiments ‘of the present invention further relate to
10 computer storage products with a computer-readable medium that have
~ computer code thereon for performing various cdmputer—implemented
operations. The media and computer code may be those specially designed and
cqnstrﬁcted for the purposes of the present invention, or they may be of the
kind well known and available to those haﬁng skill in the computer software
15 arts. Examples of computer-readable media include, but are not limited to:
magnetic media such as hard disks, floppy disks, and magnetic tapé; optical
media such as CD-ROMs and holographic devices; magneto-optical media
such as floptical disks; and hardware devices that are specially configured to
' storfa and execute program code, such a;s application-specific integrate;i
20 circuits (ASICs), programmable logic devices (PLDs) and ROM and RAM
devices. Examples of computer code include machine code, such as produced

by a compiler, and files containing higher level code that are executed bya

12



medi a such as CD- ROMs and hol ographi ¢ devi ces; magneto-optical media such
as floptical disks; and hardware devices that are specially configured to
store and execute program code, such as application-specifigsimpeagyated 20
ci rcui t s WO0€832037yr ogr ammabl e | ogi ¢ devi ces (PLDs) andeda@ig2603030288/

devi ces. Exanples of conputer code include machi ne code, such as produced
by a conpiler, and files containing higher |evel code that are executed by
a 12 2007 WD 2004/032037 1 5 { /0g PCTI US2003030488 488 computer using
an interpreter. Conputer readable nedia may al so be conputer code
transnmitted by cempumpusimy andaterpratrg CanperbrdiHl Ihéliiz?mﬁyﬂéléd'bl‘f‘ef wave and
representing a sequence of instructions that are executable by a

_processor. 5 Exemphtescodd @addneiiscbyad doppaiel Bsa Qg’t‘oi’\f%‘?g%&iﬁ,iﬁgﬁﬁfﬁﬁf priorities,

actions, and business rules may be illustrat gger Matrix as

' '( I'Tu tSt rated belwawe ankd Jef@edntiig h Sguelie b ﬁ@&ﬁﬂﬁﬁﬁﬁ&%re@eceuﬁable@yvg ronment Change
cos

processor.
5
Examples
10
The relationships between triggers, priorities, actions, and business
rules may be illustrated by a Rule-Trigger Matrix as illustrated Below:
Trizger Priority Action _Business Rules
Environment
Change (cost Take this acti '
update, Trigger lake this action or set of .
competitive price priorfigty actions to adjust the prices of Sat1§fy these ru'l ° to ﬂ%e extent
Chahge’ o P affected producs, possible according to hierarchy.
product)
15

A sample Rule-Trigger Matrix is illustrated below:

Trigger __|Priority Action Business Rules
Cost Update 1 "Match price increase with ]
cost increase"

— — - Line Rules, Brand Rules, and Si
Competitive : "Bring corresponding product Rules. e

Price Change 2 price within certain range of
g this new competitive price."
New Produgts ‘ 3 "Set price to be Cost + 15%."

13



Trigger Take this action or set of actions to adjust the prices of
gg??tsfy thegg rules to the extent conpetitive price priority. p?SSI[t])7|e
accor di ng to hierarchy. change, new affected products. pr odudith) MARIZ0IA
sanpl e Rul solzdoggeosMatrix is illustrated bel ow Trigger Wi gsdo03s0isen )
Busi ness Rules Cost Update. 1 "Match price increase with cost increase
Line Rules, Brand Rules, and Size Conpetitive "Bring corresponding product
Rul es. Price Change 2 price within certain range o]" this new coin etitive
rice.” New Products 3 "Set rice to be Cost + 15% 13 1 5 MA 2007 WO

Ilo . Process
2004/ 032037. PCT/ US2 §4a%§e%‘ tﬂ-hf?l t abl «i, esc trlqe fo | o S
the actions co'r'rltlaspo?%l ng to%ﬁ%s 1) 83}% f?fn?égee?%%ncﬂ)géﬁa?‘fﬁ %ﬂ%l ?r”]gre
arNch E L? fjlugt : in ﬂ%ﬁcﬁg m(f\ﬁlveerseé’gfef 8@%‘?¥E§n NPY& qqu@t@ @015‘?6"’(9"? Pdgent
iorities, the tlor;;s r.equ of the 5 higher priority trigger are
(F:) Lgsen. This meagg’ 4Pat? g %ifpgﬁtﬁs Jherqgge eontlicts in the actions

corresponding to triggers at different priorities, the actions required of the

5 higher priority trigger are chosen. This means that the actions of “Cost
Update” triggers take precedence over actions of “Competitive Price Change”
uiggeré, Which in turn trump the actions of “New Product” triggers. If there
are conflicts in the actions required of triggers at the same level, the actions
that re.e“.ult in higher prices are chosen as a tie-breaker. Thg tie-breaker

10 vdeﬁnitions are used whenever necessary. In this example of Rule-Trigger
Matrix for a coét update trigger, a match price increase with cost increase
éction is attached. A “match price increase with cost increase” action may
raise or lower the price according to the raising or lowering of the cost. For
the cémpetitive price trigger, the action of bringing the corresponding pro&uct

15  price within a certain range of the new competitive price action is aftached.
For the new products trigger, a set price to cost plus 15% action is attached or

a retailer may be able to define the price on the new product.

. Once the actions have been executed, a business rule compliance step is
implemented. The businéss rules are in a hierarchy, and business tules at the
20 top of the hierarchy must be satisfied before those lower down. Tn this
~ example, Line Rules are satisfied before Brand Rules, and Brand Rules before

Size Rules. The tie-breaker definitions are used whenever necessary.
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Update" triggers take precedence over actions of "Conpetitive Price Change"
triggers, which in turn trunp the actions of "New Product" triggers. If
there are conflicts in the actions required of triggers at tﬂgq\,,@qmﬁ | evel ,
t he acti wies2004/082037r esult in higher prices are chosen ay@/isheshireker. The
tie breaker 10 definitions are used whenever necessary. In this exanple of
Rul e-Trigger Matrix for a cost update trigger, a match price increase with
cost increase action is attached. A "match price increase with cost

i ncrease"” action nmay raise or |lower the price according to the raising or
| owering of theg;cost. iR ponpetitive. price trigger, the action of
bringi ng the cgdgﬁégr%%%t 15 price within a certain range of the
new conpetitive price action is attached. For the new products trigger, a

 set price to cost ' % acti on i ttached or .a.retailer be able to
Zefi I?1e|the pri CZ oﬁbﬁ?ﬁ%eﬁ%&%&@é‘&%‘?&%’“?ﬁ e%?ﬁi‘gﬁsacﬁ‘gb‘égf?etg%yexecut ed, a
busi I i t i npl d, The_busine I i

ot arehy. " ana 1BEBrAAAES, it 8B otbrodyil wsTRC b er oo, BRGRat b

satisfied before those Iov&r td‘gﬁn In this_exanple, Line Rules are
satisfied bef oPE'EAD SRMRSE of YHereptnioriciey ullisisEample, twgbpadyefl es. The

ti e-breaker definjtjions are used whenever necessary. 14 15 VAR WO

2004/ 032037° PCPFAY8sH ¢t Pravjdehihy first praad bemegNationg), ansl thx spepiddwandPr oduct s may
have rel ati onships with other products according to the |ine of product,
the size of prdBEHCE oy a@gemé, Wi X, 3r Derg the samip Matieral bratyk | lothis

example, for each brand there are two flavors of each product type, namely

onions and jalapefios. ‘Products a, b, c, d are the same flavor of the éame

brand, so that they are different size classes in the same size family. For each
10 size faﬁlily there are four size classes of 8, 15, 28, and 56. Products d, z, ls,_

and n are the same size élass. .This resulfs in sixteen individual products with

Sku’s a-d, k-n, p-s, and w-z, as shown in the table below.

Ling 4 Line3 Line2 Linel

National beans — onions

Sku a b c d
- Size 8 15 28 56
~ [National beans — jalapefios l l
ISku \4 X y zZ
Size ' 8 15 28 56

LineD LineC LineB LineA

[HCF beans - onions

| S@ _ P q " )
Size 8 15 28 56
HCF beans — jalapeiios ‘ '
Sku - ' k 1 -m n
Size 8 15 28 56

15



provi des an exanple of different products. In this exanple, two brands of 5
products are provided the first brand being National, and the second brand
bei ng HCF. Products a, b, ¢, d, w, x, y, z are the same Nationlal¥4ri8d. In
this examegodfoazo3rach brand there are two flavors of ercIrusmosiesvisst ype,
nanely onions and jal apeflos. Products a, b, ¢, d are the sane flavor of
the same - brand, so that they are different size classes in the sane size
fam ly. For each 10 size famly there are four size classes of 8, 15, 28,
and 56. Products d, z, s, and n are the sane size class. This results in

- sixteen individual prg {e%xwglglﬁioﬁe hﬁf‘ﬁ%%ulﬁhgﬂ}apﬂléFif%fgflc%‘%ﬁcg-s shown in

the tabl e bel ow. Line I ne ona eans - onhions Sku a

bcd Size8l . L Q -.jal apeflos) | Sku wx vy z Size
8 15°28 56 Line BrceAdi bAE oA g B R bod il " s T C
Size 8 15 ,28 o6 vall_lilg.:l:%eans I fo?lp%%gétls %nés,lthgdi ST

I example, erence in price d —s =],
where J is a constant.
5 In a simple example of a size rule, it may be specified that the per unit

cost of a smaller item of'a product type of a brand must be greater than a per

unit cost of a larger item of the same product type and brand.

A line of products may be different flavors of the same size and same
brand of a product type. Products d and z are in the same line. A simple line

10 tule may be that all products in the same line are the same price.

Case I: Cost of product d goes up.

In this case; the cost of product d-goes-a sufficient amount to-create-a
cost updajg trigger. In this case, a system is set up (step 202). To provide a
_simple case, only one trigger is specified in the Trigger-Rule Matrix. The
15 single trigger is a cost update trigger. The action for the trigger is to match a
priqe increase with a cost increase. The business rule hierarchy is that the line -
rule has the highest priority, the size rule has the next highest priority, and the

brand rule has the lowest priority. The business rules provided above for line,

size, and brand will be used.

20  The Trigger-Rule Matrix is:

16



Size 8 15 28 56 15 15 MA 2007 WO 2004/032037 PCT/ US2003/ 030488 A sinple
exanple of a brand rule would be that the difference in price between
different brands of the same size and sane flavor woul d be7ém%ﬂﬂﬂ7\/_al ue.
For exanPi®2%4%203roducts d and s, the difference in pPCTAISA03/030488 J,

where J is a constant. 5 In a sinple exanple of a size rule, it may be
specified that the per unit cost of a smaller itemofa product type of a
brand must be greater than a per wunit cost of a larger itemof the sane
product type and brand. A line of products may be dlffe_rent flavors of the
same size and pane Dbrjand of aJ product type. Rroducts dand z are in the
~sane |ine. A s|rifpiggeti hPridrityr il e mayetien t hat |@dsinekRedls i n the sanme |ine

. are the sane ppHee—Gase—= Copt—of—product digoesup 1nf this case, the
cost of produc s| a suffifient anpunt to |create a clst update
r

t 1"
trigger. In th sd%
t

e . _ :
‘% e,| a systemi 't%beﬁnf’ﬁﬁlc(eé%eep bow) Sizeo provide a sinple
case, only one|t¥Ppdder|is spec fMéﬁIIQOﬁmdn@sﬁ“ri ggerBud e Mptrix. The 15
" single trigger Hs—a—cost—update—tr-gger—7Fhe—action for the trigger is to

ice i ] ' . T usi ness_rule hierarchy
e that the Iine  rafa et Mrdvaf iim e oreasin 37 Hdfis P pefet has e noxt
' t lori n he Dbrand rule has the lowest priority. The business
Fues: provi decCRselRt s b¥inraeRd ittt adens. Masstats Gied

to identify that the cost of product d has increased more than a specified

5 threshold (step 208). Actions related to the trigger are then performed (step
212). The only action specified in the Trigger-Rule Matrix is to match price
. increase with cost increase. An increase in the cost of product d requires an
vincrease in the price of product d to match price increase with cost increase.
As a result, the action increases the price of product d. Since only one action

10 is specified, and only one trigger has been found, the actions are compléted—.

Next, a rule compliance is performed (step 2165 according to

the business rules and their hierarchy. The highest priority rule is selected
(step 304). The business rule with the highest priority is the line rule, which
specifies that different flavors of the same brand and size of product typé V

15 should be the same. A determination is made as to whether the line rule
requires a change in price (step 308). Since the price of product d has
increased, the line rule states that the price of product z should be increased by
the same amount. Since the selected rule (the line rule) requires a price
change (step 308) the price of product z is increased to comply with the -

20 selected rule (step 310). In this example, none of the other line rules are
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20 The Trigger-Rule Matrix is: 16 SMAR 2007 WO 2004/ 032037 ) _
PCT/ US2003/ 030488 Trigger Priority Action Business Rules Cost "Match price
i ncrease Line, Size, Update 1 with cost increase" Brand Dat(? 'ﬂf tE@n

recei ved fwonooheszesrores (step 204). In this case, the cagtyy g&oﬁ%} gct d
has increased sufficiently to create a trigger. The data is filtered to
identify that the cost of product d has increased nore than a specified 5
threshold (step 208). Actions related to the trigger are then perforned
(step 212). The only action specified in the Trigger-Rule Matrix is to

match price inc ] ' se.. An increase in.the cost of
produ c!to d requir ggé‘gﬁle\,%nﬁ g? geg@fere Pﬁ ﬁ{rﬁxgr BpP hg?neﬁféd%?ss@tle[ tgatr?ﬁ‘fefﬂh . p [) |r ;:ge
increase with co | pcrease.. . a. resylt E action increases _
of product d. Si ?l&éees Ogﬁlg}vegﬁgoggtsaf%’ﬁfefﬁgieéh% ’é‘gﬁlg &‘8 we ﬁa"%ﬁ y one trigger
has been found, the tions_ are_conpleted. Next, a rule co | ance is
performed (step ft&}%ﬁfi%gg%msﬁﬁb W’t“deq“t“f?éh%@iW@Q@lﬁﬂd@nﬂfﬂﬂe@g& Thavi er ar chy.
The highest priority rule is selected (step 304). The business rule with
the highest pri qutﬂlieVP‘softlﬁ%aWh_@, zaup & thigexarmple, Sprcthe kincayles ksarecaddeddf er ent
flavors of the same brand and size of product type 15 shoul d be the same. A
det er ni nat i or’ i s@RfeRKetgBInagonfsanatsontwhether nlowepriority erdpiéxiss (step 3¢2)ange in
_price (step 308). Since t he price o_f product d has increased, t.he l'ine
rul e states that Sihea mwet priority pule dxists, the sdxolokwdr préorityail€ aisaszdNle, is

selected (step 316). A determination is made as to whether the selected tule,

the size ule, requires a price change (step 308). In this example, the increase

in the price of product d has made the per unit cost of product d greater than

10 ~ the per unit cost of product c, which is a smaller size of the same brand and

flavor. Therefore, the selected rule requires a price change, but this change

must be done while maintaining the level of infeasibility of the line tule at its

current level of zero. As a result, the price of product ¢ is increased to comply

with the size rule, and the price of product y is increased to equal the price of

15 product c in order to maintain the feasibility of the line rule between them

(step 310). Note that in this example, changing the prices in this Wéy doeé not

induce any additional infeasibilities in the set of rules being 6onsidefed. The

increase in prices of larger size products d, z, ¢, and y are not sufﬁcient to

violate the size rule regarding smaller size products a, b, w, and x. In general,

20 price changes in the compliance phaSe would take these potential

infeasibilities into account. After this step, the level of infeasibility of the line

rules and the size rules are recorded separately.

18



the sane anbunt. Since the selected rule (the line rule) requires a price
change (step 308) the price of product z is increased to conply with the 20
selected rule (step 310). In this exanple, none of the others ¥immltul es are
17 WO 2099 W8P@2B7PCT/ S8 i nf easi bl e and so require no PoaOyushens/ozass on. | n
general, it is possible that several rules of a given priority are

i nfeasible and finding the | owest |evel of infeasibility possible wll
require themto be considered sinultaneously. The total |evel of
infeasibility, zero in this exanple, for the line rules is recorded 5 and a
determ nation is nadhe ﬁﬁtmmﬁﬁoﬁy'nﬂ&‘%ragﬂhisélédté&/(rs{egb@@?i&iiﬁoﬁm% step 312).
Since a lower priority rule exists, the next |owe riority rule, the size

_rule, is sel eclisethedsirruBd Bve the M{ﬁ%ﬂsgﬁ%@%{e@ ﬁgﬁgﬁfh@{af;%m%et her the

selected rule, the size rule, requir 8). Inthis

exanpl e, the i BeSBRAS&Iected (%tg;?;[’»ﬁ?é' ng (féfterﬁil%gglglt, s%nfeh SBg‘éFg(f‘profheu%%eLhum t cost

of product d greater than Foounit is a

" smal ler size of . and | avor.. Therefore, the selected rule
requires a pri élé&%ﬁ%ﬁg{eg?d@%r%%gﬁe@e%&ﬁ&ém ?ﬁ]’%‘fdeuﬁ\@& Huhibe BEREI%E nai nt ai ni ng
the level of i ihility of. the lipe . rule at jts .current |evel of zero.
As a resul t% tE’ieo‘%%%S?’easbl}deﬁf%ldﬂ@ﬁmﬁg%bf%é@%%eﬂ‘én%m%thgﬁh the size

rul e, and the Eri c;;qggf,rl;groduct y is increased to equal the price of 15
product c in ofdd} 48 Hhs PHcsof Praductsdsiarmspsed {sjepdl0} and, toikmep thalies bet ween
them (step 310). Note that in this exanple, changing the prices in this
way does not HEtRtdheITgrEatRYSl ghemplinnasalhe piide afipewiuctm is hrereaed tof 1 ul es
bei ng considered. The _increase in prices of larger size products d, z, c,
and y are not i’ﬁpﬁlila& tosthe prige of s. The compliance measure of each of the other rules is

unaffected and so the process stops.

10

The updated prices are then provided to the stores (step 220). .

Case II: Cost of product d goes up by $1 and that of product z by 1.50.
This case uses the same Trigger-Rule Matrix and same business rules
15 and business rule hierarchy as the previous case. In this case, the cost of
_product d goes up by $1 and the cost of product z goes up by $1.50. In this
case, avsystem is set up (step 202). To provide a simple case, only one trigger
is specified in the Trigger-Rule Matrix. The single trigger is a cost update
- trigger. The action for the trigger is to match a price increase with the cost
20  increase. The business rule hierarchy is that the line rule has the highest’

priority, the size rule has the next highest priority, and the brand rule has the
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violate the size rule regarding smaller size products a, b, w, and x. In
general, 20 price changes in the conpliance phase would take these ,
potential infeasibilities into account. After this step, the 5 gaRelllof

i nf easi bi |'wioy2o@fo3edse | ine rules and the size rul es are pe¢asdfdoioiss
separately. 18 15 MAR 2007 WD 2004/032037 PCTI US2003/ 030488 The next

hi ghest priority rule is again selected (step 304). It is found that the
brand rul es have the next highest priority (step 312). The brand rules are
then selected (step 316). It is determ ned that, since the price of product

Lhe d thegl ' f.product d,and. th i
el e RS M

price change (stgpp3Q8Y: The price of products is increased (step 310)
and, to keep the Iine rules at their current |evel of conpliance, the
price of product n is increased to be equal to the price of s. The

conpl i ance neasure of neach,of the other, rules is naf fected and so the
process stops. 10 TheDE%ésatthgﬁmﬁ?W%‘géoﬂf@ SPORRS SRR %Qﬁbj-d@dhis(‘iaﬁeh@e dafares (step

220). . Case Il; _JCost OL roduct ges up by $1 and that of product z by
1.50. This case &35S i ﬂ’gﬁﬂﬁ #PﬁOé@%ﬁimm@remébyﬁl anfethe eestofpredustss. rul es
15 and business rule hier g}&gh% as the previous case. In this case, the cost
of product & goB& TEFeassd oY SLat Theedagass filtered peridendify that thoeast ofprogucsl. 50. | n
this case, a systemis set up (step 202). To provide a sinple case, only
one trigger d and product z have increased more than a specified threshold (step 208), so
' that each event is designated as a trigger. Actions related to the triggers are
then performed (step 212). The only action specified in the Trigger-Rule
Matrix is to match a price increase with a cost increase. An increase in the
10  price of the product is required to match the price increase with cost the ;
increase. As a result, the action for a first trigger increases the price of
.product d by $1.00 and the action for a second trigger increases the price of
product z by $1.50. Since only one action is specified for each trigger, and

only two triggers have been found, the actions are completed.

15 .- Next, arule compﬁance is performed (step 216) according to the
. business rules and their hierarchy. In this case, a step by step process through
the flow chart of FIG: 3 will not be provided, since an understanding of the
step by step process of the flow chart of FIG. 3 has already been provided, and
since other methods may be used in other embodiments of the invention. The
20 line rule increases the price of product d by $0.50. There is a conflict with the
line rule. One application of the line rule would lower the price of product z

by $0.50 and another application of the line rule would increase the price of

20



is specified in the Trigger-Rule Matrix. The single trigger is a cost
update - trigger. The action for the trigger is to match a price increase
with the_cost 20 increase. The business rule hierarchy is thatmMghellline
rul e has I BAEst © priority, the size rule has the, POERIS2003458S
priority, and the brand rule has the 19 15 MAR 2007 WD 2004/ 032037

PCT/ US2003/ 030488 | owest priority. The business rul es provided above for
line, size, and brand will be used. Data is then received fromthe stores
(step 204). In this case, the data indicates that the cost of product d
‘has increased ByPdget &m0 Siwsthipéxapmbchiset a tibbréakiebby MieqRS@L by $1.50. The
data is filtered to identify that the cost of product d and product z have
i ncreased nor e thahproviles the highbs gritdsy ths flidachttRR idRRdes 12 Pricd @t each event
is designated as a trigger. Actions related to the triggérs are then

per for med ( st epra)d by0es00s bt oR sBRSAL oAk sl b ifirchld GOBHRU € Mt i x
.Is to match a price increase with a cost increase. An1ncrease in the 10

price of the poophsdictics Ara@yhe 8thiPustRid ri increase, with cost the
increase. As a result, the action for a Plc{re%?ﬂ%r_ﬂlnég%frpr?#ﬁ%aées the price

of products d byn$k10® @&t : j f ond fr.i r. increases the
price of productn z by $1. gg@%éiﬁﬁ%dgggﬁlp&%%ﬁfeﬁgé cp%éﬁlgg@%éﬂh@ed for each

trigger, and Qgddto inMeald #he ' een found, the actions are conpl et ed.
.15 Next, a rule conp iaanceglﬁéesoggﬁldg?t%éd (step 216) according to the
business rules and their hierarchy. In this case, a step by step process

t hr ough

Case III: Cost of product d goes up, competiﬁve price on product bs falls.
In this case, the cost of prociuct drises a sﬁfﬁcieﬁt amoﬁnt 'to Vcreate a |
10 cost \ipdaté trigger and the compeﬁtive price’ on product s falls. a sufficient
‘amount to create a trigger. In this basé, a system is set up (s~tep t26-2).‘ In this
case, two tﬁggers are sbeciﬁed in the Trigger-Rule Matrix. The highest
:p’ricjrity trigger is a cost update trigger. The action for this trigger is to match a
~ price increase with the cost increase, The 16west prioﬁty trigger is the. |
15 competitive price change trigger. The action for this t[igger is io mainteﬁn a
maximum competitive price difference. The business rule hierarchy is ;chat the
~ line rule has the highest priority, the size rule has the next highest priority, and

the brand rule has the lowest priority. The business rules provided above for

 line, size, and brand will be used.

20 The Trigger-Rule Matrix is:

Trjgger Priority , Action Business Rules
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the. flow chart of FIG 3 will not be provided, since an understandi ng of
the step by step process of the flow chart of FIG 3 has already been
provi ded, and since other nmethods may be used in other enbodiimeutgijof the
i nvent i on. WM &00303203%he rul e i ncreases the price of producRCTU$RPOBBIEHS.
There is a conflict with the line rule. One application of the line rule
woul d | ower the price of product z by $0.50 and anot her application of the
line rule would increase the price of 20 WD 2004/032037 15 MAR 2007
PCT/ US2003/ 030488 __product d by $0.50. Since this exanple uses a tie
breaker by using|the rul g that pfovides the highest prices}; the application
t hat increases th@ospﬁggﬁeof 1Pr odUMatoti phiye #idrebéd |i s perfornpd. A size rule
then is used to ifncreaset he pri ¢ewithkogpimeedasd” ¢. A line rple is then used
to increase the i;l ce of |product|y. A 5 brand rul dineSizben| used to i ncrease
the price of pro petitivéd} | i ne ru'l'e Is then used tBrandcrepse the price of
product n. Case ||| prgost| of 2prodd\§{1mt9mg®e®3ﬁﬂbf,e conpetitive price on
product s falls.| (Radddi § case, fhe copucedf product d rises a sufficient
anount to createa—10—eest—update-trigger and tthe conpetitive price on
product s falls a sufficient anmount to create a trigger. In this case, a
systemis setup (step 2 I n thi case, two triggers are specified in
the Trigger-Rule Matr |‘D>2?9a l%ﬂlgnmcawgigromﬁ}@q Heres SﬁtePer%génthiscaae,dmslataupdat e
trigger. The acti.o(p for . this trigger is to match a price increase with the
cost increase. THE lf%wgatt%‘ioétrqfﬁ’fpdwﬁ‘H{?éimcif@sqdw@dﬂ& comppiétivietpriveofr i ce
change trigger. Thedactior} {or this trigger is to mintain a

product s has fallen. The data is filtered to identify that the cost of product d

5 has increased more than a specified threshold and the competitive price of
pfoduct s has decreased by a specified threshold (step 208), so that each event
| is designated as a trigger. Actions related to the triggers are then performed

(step 212). In this embodiment, the lowest priority action is performed first.
Since the competitive price change trigger has the lowest priority, the action of

10 maintaining the competitive price of product s is first peﬁo@ed by lowering
the price of product s. Next, the action related to the higher priority cost
update tdgggr is perforrﬁed. The price increase is matcﬁed with the cost

increase by increasing the price of product d.

Next, a rule compliance is performed (step 216) according to the
15 business rules and their hierarchy. In this case; a step by step process throﬁgh
the flow chart of FIG. 3 will not be provided, since an understanding of the
step by step process of the flow chart of FIG. 3 has already been provided, and
since other methods may be used in other embodiments of the invention. The

line rule increases the price of product z. A size rule then is used to increase
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maxi mum conpetitive price difference. The business rule hierarchy is that
the line rule has the highest priority, the size rule has the next highest
prioritywa d the brand rule has the lowest priority. The BAMAREBE rul es
provi ded é’o%’\‘)ﬂ"%’r Tine, size, and brand will be usedPCIOISToS/0F0488ger - Rul e
Matrix is: Trigger Priority Action Business Rules 21 WD 2004/032037 15 MAR
2007 PCT/ US2003/030488 Cost Update 1 "Match price increase wi th cost

i ncrease" Line, Size, Conpetitive Brand Price 2 ,,Maintain conpetitive
Change price." Data is then received fromthe stores (step 204). In this
case, the dat athapsige efpreduct hah linhenle hernfsedrodfiigie iﬁeBﬁ&dfFBﬁfd%é‘tSEd and the
competitive price of product s has fallen. The data Is filtered to

_identify that ¥hé lestruisfis femdsedtio thefeattithie pidel@aHaEH: I erag;e@ speci fied
threshol d and the conpetitive price of prgduct ﬁs hagmglegr ea él by a

speci fied thr epticd af pradueqs igﬁﬁﬁecﬁd&nﬂﬁ@%tﬁ@ffe"éc&%ﬂgh%%%agigg?Eféi}%[}?tso d as a

‘tr!gger. Aptions relatedtothgtriggers_are_t e \ ep.212). I n
o, e chaser) el Pk L HSEAE b, e,
5 was increased by the cost update trigger, which has a higher priority, and the

price increase)of product d is the cause of thé price increase of product s, the

price of product s is incréased becausé the cost update trigge\; haé a higher

bﬁority than the competitive price change triggér. A line rule is t_henAused to

increase the price of product n. Thus, in rule compliance, higher priority

10 triggers are able to override lower priority triggers, in this embodiment of the

invention.
CaseIV: Cost of product d goes up $1.00, cost of product ¢ goes up 50c.

' This case uses the.same Trigger-Rule Matrix and séme business rules
 and business rule hierarchy as the previous case. In this case, the-cost of |
15 product d goes up by $1 and the cost of product ¢ goes up b}y $0.50. In this
case, a system is set up (step 202). The highest pﬁority trigger is a cost update
trigger. The action for this trigger is to a match price increase with cost a
increase. The lowest priority trigger is the competitive price change trigger.
The action for this trigger is to maintain a maximum competitive price
20  difference. The business rule hierarchy is that the line rule has the highést

 priority, the size rule has the next highest priority, and the brand rule has the
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to maintaining the conpetitive price of product s is first perforned by

|l owering the price of product s. Next, the action related to the higher
priority cost wupdate trigger is perfornmed. The price i ncre§§w' 9 [ﬁatched
wi th the c¥& 200#/p3208%ase by increasing the price of pr oduqtcﬂgs;jbéygymsa rul e
conpliance is performed (step 216) according to the 15 business rules and
their hierarchy. In this case, a step by step process through the flow
chart of FIG 3 will not be provided, since an understanding of the step
by step process of the flow chart of FIG 3 has al ready been provided, and
since other methdosestpsorte. mE@&siﬂ&sﬂhﬁ@?m@ﬁ@@%d@%ﬁin?fsiz{eha%dib?e}{ﬁmi on. The
line rule increases the price of product z. A size rul'e then is used to
increase 22 i 5 MARbL2Q&4. WO 2004/ 032037 PCT/ US2003/030488 the price of
product c.- Aline rule is then used to increase the price of product Y. A
brand rule is then used to increase the price of product s. Increasing the
price of product s isSDaf il i i h ctipn of decreasing the
price of product s causedthggﬁgtcﬁig&g%h%gﬁ %@4’?\5}%(8%??8@ :h?ﬁ‘ésg"é?‘?’ggicﬂge t he
price of product oflpfdd@s 4 cost .update . trigger, which has a
hi gher priority, and thglh€§%§%§?ﬁg§%ﬁégﬁgfoﬁPSE%ﬁW“81?@“Fﬁ%dkhuse of the
price increasg of 0 . kjce. of product s is increased because
‘the cost update t$??gggy&%%§we{i lﬁﬁgﬁg}den%@%ﬂpf%twgﬁr@% dagdpwdpetiove price

change trigger. AR,dd; . lsq.ihen used to increase the price of product
n. Thus, in rule 3‘%3‘!&% iezgsgéclzg‘,&%tlh%lh@peﬁﬁegﬂ?‘?@"lﬂéﬂ?ﬁ30@)@@ haheash gingist o

override | ower pry i ri ers, in this enbodi mrent of the
‘ p.dbs‘?éﬂ.aEe\é ats a er. Actions related to the triggers are then performed

(step 212). The action specified in the Trigger-Rule Matrix for cost update

triggers is to match a price increase with a cost increase. An increase in the

10 cost of a product is required to match the price increase with the cost increase.
- As a result, the action for one trigger increases the price of product d by $1.00
~and the action for a second trigger increases the price of product ¢ by $0.50.
Since only one action is specified for each trigger, and only two triggers have
‘been‘found, the actions are completed.
15

Next, a rule compliance is performed (step 216) according to the
business rules and their hierarchy. In this case, a step by step process through
the flow chart of FIG. 3 will not be provided, since an understanding of the
step by step process of the flow chart of FIG, 3 has.already been provided, and
since other methods may be used in other embodiments of the invention. The
20 line rule increases the price of product z by $1.00. A size rule then is used to
increase the price of product c. Although the price of product ¢ was increased

by an action, a subsequent rule may further increase the price of product c.
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invention. Case |IV: Cost of product d goes up $1.00, cost of product c goes
up 50c.© This case uses the sane Trigger-Rule Matrix and sanme business
rules and business rule hierarchy as the previous case. |Inl§N\s2§Ase, the
cost of YW YPYMWIY d goes up by $1 and the cost of prodeaTUS200§®eEsEID by
$0.50. In this case, a systemis set up (step 202). The highest priority
trigger is'a cost update trigger. The action for this trigger is to a
match price increase with cost a increase. The lowest priority trigger is
the conpetitive price change trigger. The action for this trigger is to

maintain a rrax%ﬁu@dh@tﬁggbm%thﬁmaﬂ@cﬁﬂlgédfhfagﬁ&@ﬁ@vetﬂ'@&nﬁ §ﬁ§ rul e

hierarchy is that the line rule has the highest priority, size rule

. has the next nhitigheskerfollowing he raldhat Boviteame nihsEoi@Shilifve 23 VO
2004/ 032037 15 MAR 2007 PCT/ US2003/ 030488 Iovvest priority. The business

rul es provi dedfiloone. AQieliloes thed #@d tHac S ta is then
received fromthe stores (step 204). In C%E%g)gg%“ér &%t g%r product d

" has increased £ f i s:Lnc 5 $0.50. The
data is filter Egeto ?ﬂgﬁcﬁbﬁg&gﬁgt}[&tpﬁ%ggﬁﬁ E [?})%rc“{ielaaﬁﬁﬂfs ®Bduct ¢ have

i ncreased nrejdchakk de SRESIE, reshol d (step 208), so that each event is
designated as a tri gg%? tphgﬁs{ﬁr]el ated to the triggers are then perforned

(step 212). The action speC|f|ed in the Trigger-Rule Matrix for cost update

ELIegger S is 10 mat CWhen Rhéwk Hrddiblif BRSaled r%heapn%(e??r;[ay Q%II.:O%I eg’by'tbl\lrc]a Increase in

tetailer, by their category manager or pricing analyst. The relationship
_between the new product and other products may be specified. The
relationships may specify line, brand and size relationships. The price of the
10 mew product or other products may be changed during a business rule
compliance process. In an example, if the price from the retailer is $1 .25,vbut
the new product is placed in Line A, which has a price of $1.50 for all the

products in the line prior to the Price Update, then the new products price will

be changed to $1.50.

15 In one embodiment, a price optimization program may be used to

provide a price optimization, which may be used as a metric to measure the

price updates to an optimization standard,

In other embodiments, a “maintain the gross margin” action may be
attached to a cost update trigger. In an example a “maintain the gross margin”
20  action, a product may have a cost of $12.54 and a price of $16.99, which

provides a gross margin of 26.19%. If the cost is increased by $1 to $13.54,
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10 cost of a product is required to match the price increase with the cost
increase. As a result, the action for one trigger increases the price. of
product d by $1.00 and the action for a second trigger incrgagsms)ihe price
of product W® W)HGR0FH0. Since only one action is specifi atTiEs20B20660488
trigger, and only two triggers have been found, the actions are conpleted.
15 Next, a rule conpliance is perforned (step 216) according to the

busi ness rules and their hierarchy. In this case, a step by step process
through the flow chart of FIG 3 will not be provided, since an

under st andi ng of tteheo maineiin Hyrosd BEgRITLEI6%, B philiSis ARG 41885 FI G 3
has. al ready been provided, and since other nethods nmay be used in other

- enbodi ments of t Deher RMRRHE Finaidthifing Ghe! grol8 miatdif nlaPBE G&geS the price of
product z by $1.00. A size rule th%n #% use toapincggése the price of
product c. Although the price of product ¢ was intcreased by an action, a

subsequent rul e May | WHid®kis iRGHBARE: B AREEES | MAR 2007
WO 2004/ 032037 PCT/ US2003/ 030488 Althougﬁ&teﬁﬁe:e%t‘{r?{teg“gérggéétg%% refred ' y

changed the pri cesbdintiferd &G 1AL hotifiuiohd Sebl SAEL SPLLANNY the

rule that provides the highest price shou _ ule is
then used to 4 ncg e of product .. A brand_ rule is then used to
i ncrease the pri cg o¥er%gr]g’é‘l%ti&g?vﬂ&nfe?ensgmeuqfémf qwerhon. atsséﬂ‘ﬂ&&]ls%b‘? ncrease the
price of product a new product is introduced, the price may be
provi ded by the n‘rﬁg‘% é\{;ﬁgifr,e s eq?tFmﬁ'é‘feeWﬂ?}H%%W%@W?t@dﬁgmhnal yst .

The rel ationship

apparatuses of the present invention. It is therefore intended that the following
appended claims be interpreted as including all such alterations, modifications,

- permutations, and substitute equivalents as fall within the true spirit and scope

10 ofthe present invention.
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bet ween t he new product and ot her products may be specified. The

rel ati onships may specify line, brand and size rel ationships. The price of
the 10 new product or other products may be changed during a_busipess rule
conpl i ance process. In.an exanple, if the price fromthe reﬂéim\@rZEh s $1.25,
but the new product is placed in Line A which has a price of $1.50 for
all the products in the line prior to the Price Update, then the new
products price will be changed to $éLR?MSlS I n one enbodi ment, a price
optim zation program may be used to —provrde a price optim zation, which
may be used a.netric .to neasure the price updates to. an optim zation
st andar d. In%glf%ésrn&mdﬁznents, a "maintain the gross margi n" action may be
attached to a cost update trigger. In an exanple a "maintain the gross
margi n" 20 actiod; a p¥eemupitehinplementedmethod forf prgvidingarigagpdates i ce of

$16. 99, which provides a gross margin of 26.19% If the cost is increased
by $1 to $13.férigt leaRbonAited)®ondiRihg7 PCT/ UL5 MAR 207 S 003/030488 then to
maintain a gross margin of 26.19% the price is increased to %48.34. O her

variants §f mai nt aédeivifig B8 WHIEER piieé Sélitedr®y be used. While this invention
has been described in ternms of several preferred enbodinents, there are

al terations, nodi fﬂ‘ﬁ‘é‘hé%“&f&{%ﬁw ﬁ@xﬁify?x%%e?%ﬁé%%e&%ﬁed 2tgdui val ent s,

which fall within't cope o s 1 nven T al'so be noted that
there are many al tp%rr oxar}lfn\éeacﬁ\@ﬁ/ssreﬁ{ed'tg%e%ﬁnﬁg& {rpg%e%sr;]e met hods and

performing business rule compliance according to a business rule
hierarchy;
10 providing updated prices including price changes for the at least one
item in response to the price related data;
defining a plurality of thresholds to identify triggers;
defining actions related to each trigger of the plurality of triggers; and

defining the business rule hierarchy.

15
2. The computer implemented method, as recited in claim 1,
wherein the actions have a hierarchy, where performing the actions is done
according to the hierarchy of the actions.
20 3. The computer implemented method, as recited in claim 2,

wherein performing the business rule compliance is done according to the

business rule hierarchy.
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apparatuses of the present invention. It is therefore intended that the
follow ng appended clains be interpreted as including all such
alterations, nodifications, pernutations, and substitute equival ents as
fall within the true spirit and scope 10 of the present invgntiﬁ@m 26 15
'MAR 2007 CLAIMS What i's claimed is: 1. A conputer inplenentédMditiod for
providing price updates for at |east one item conprising: 5 receiving
data which is price related; filtering the received data to identify
triggers in the received data; performng actions related to identified
triggers; perform,ng bysiness rule .conpliance accordi Q busi ness rul e
hi erarchy; 10 proél di ngﬁﬁﬁmgtgrﬁ??lg@g&eﬂ&eﬁ&dhﬁsf?ﬁg%féﬂ@m3es for the at

| east one itemin response.to the price related data; defining a plurality
of threshol d¥ Wlﬁﬁfelﬁ‘isff’w ?ﬁ‘ii‘@&éggﬁrsHéF]iePFFﬁiéoﬁ’cﬁtil‘E?ﬁ%‘m"é?f&tWto each
trigger of the plurality of triggers; and defining the business rule

hi erarchy. 1pructiriggeroapest shangeritiggernansih ermpetitbr peise clhange duigden cl ai m 1,
wherein the actions have a hierarchy, where performng the actions is done

5
5. The computer implemented method, as recited in claim 4,
wherein at least one of the business rules is selected from at least one of a
brand rule, a size rule, and a line rule.
10 6. The computer implemented method, as recited in claim 5,

wherein the business rule hierarchy is user definable.

7. The computer implemented method, as recited in claim 6,
wherein the triggers are prioritized and wherein the priority of the trigger is

15  user defined.

8. The computer implemented method, as recited in claim 7,

wherein the hierarchy of actions is defined by trigger priority.

20 9. The computer implemented method, as recited in claim 8,
further comprising the step of allowing a user to set a plurality of price

indicator ranges.
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according to the hierarchy of the actions. 20 3. The conputer inplenented
nmethod, as recited in claim2, wherein performng the business rule
conpliance is done according to the business rule hierarchy. 27 15 M

2007 4. The conputer inplenented nethod, as recited in claim3, wherein at
| east one of the triggers is selected fromat |east one of a {mewy Jfloduct
trigger, a cost change trigger, and a conpetitor price change trigger. 5
5. The computer inplenented nmethod, as recited in claim4, wherein at

| east one of the business rules is selected fromat |east one of a brand

rule, a size rule,,and line rule.. 10 6. The conputer. i npl nted net hod,
as recited in claith 5, ﬁﬁ/ﬁ%’?‘@\lﬁ? We@ﬁ%tﬂé‘?g’qdu?%}%ﬁﬁtt@%ﬁ%egpg user
definable. 7. The conputer .inplenented nethod, as recited in claimb®,

wherei n t he fWihesepmprsiag psipg ptierbreaking\progefsr ein the priority of the
trigger is 15 user defined. 8 The conputer inplenented nethod, as recited
inclaim7, wherein the hierarchy of actions is defined by trigger
priority. 20 9. The conputer inplenmented nmethod, as recited in claimS8,

further c®nprisingll he Thtepmpitepirhslémented niiiedd, boresidd ia climral i ty of price
i ndi cat or ranges.

wherein the triggers and actions are product specific.

12.  The computer implemented method for providing price updates,
comprising:
10 receiving data;
filtering the received data to identify triggers in the received data;
performing business rule compliance according to a business rule
hierarchy using a tie-breaking process which selects a result that provides
highest prices; and

15 providing updated prices.

13.  The computer implemented method, as recited in claim 12,

wherein a single rule hierarchy is used for all triggers.

20 14.  The computer implemented method, as recited in claim 13,
wherein each action changes only the price of a product that triggered the

action.
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28 15 Mj~ 2007 10. The conputer inplenented nmethod, as recited in claim
9, further conprising using a tie-breaking process. 5 11. The conputer

i npl enented nethod, as recited in claim6, wherein the triggers and
actions are product specific. 12. The conputer inplenented nethod for
providing price updates, conprising: 10 receiving data; fil¢tem\ngypyhe
received data to identify triggers in the received data; perform ng

busi ness rul e conpliance according to a business rule hierarchy using a
ti e-breaking process which selects a result that provides highest prices;
and 15 providing updated prices. 13. The conputer inplenented nethod, as
recited in claim12, wherein a single rule hierarchy is used for all
triggers. 20 14. The conputer inplenmented nmethod, as recited in claim13,
wherein each action changes only the price of a product that triggered the
action. 29 15 MAR_ 2007 15. An apparatus faor providin% price updates for at
| east one item 5 leonpAsnRgr [ providing prien wdateaiter a dteHy:

5  comprising computer readable media, comprising:
computer code for receiving data which is price related;
computer code for filtering the received data to identify triggers in the
received data;
computer code for performing actions related to identified triggers;
10 computer code for performing business rule compliance according to a
business rule hierarchy;
computer code for providing updated prices including price changes for
the at least one item in response to the price related data;
computer readable code for defining a plurality of thresholds to identify
15  triggers;
computer readable code for defining actions related to each trigger of
the plurality of triggers; and

computer readable code for defining the business rule hierarchy.

20 16.  The apparatus, as recited in claim 15, wherein the actions have a
hierarchy, where the computer readable codes for performing the actions

performs the actions according to the hierarchy of the actions.
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conputer code for receiving data which is price related; conputer code for
filtering the received data to identify triggers in the received data,;
conput er code for performng actions related to identified triggers; 10
conput er code for perform ng business rule conpliance accorti R {887 a

busi ness rul e hierarchy; conputer code for providing updated prices

i ncluding price changes for the at |l east one itemin response to the price
rel ated data; conputer readable code for defining a plurality of threshol ds
to identify 15 triggers; conputer readable code for defining actions

rel ated to each tﬁbgge’rh%p;t)ahgtﬁ%pis!ﬂé&{ehtﬂc fmtlﬁiﬂgtﬁérséonﬁ;gigin onmput er

readabl e code for defining usi ness rul e hierarchy 6. The
apparatus, as recited.i.n claim 15 .wherein the actions have a hierarchy,
where the coﬁ%ﬂP%$*F%Qﬂﬂ%F%ﬂéghgﬁ“W¥$§%ﬁ?ﬁ% ¢85 actions performs the
actions according to the hierarchy of the actions. 30 15 NVMAR 2007 17. The

apparatus, as recited in claim 16, further conprising conputer readable
code for providing a tie-breaking process. 31
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