20047032037 A1 |00 0 YOO 00 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

15 April 2004 (15.04.2004)

(10) International Publication Number

WO 2004/032037 Al

(51) International Patent Classification’: GO6K 15/00
(21) International Application Number:
PCT/US2003/030488

(22) International Filing Date:
29 September 2003 (29.09.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/264,314 2 October 2002 (02.10.2002)  US

(71) Applicant (for all designated States except US): DE-
MAND TEC, INC. [US/US]; Suite 200, 1 Circle Star
Way, San Carlos, CA 94070 (US).

(71) Applicants and

(72) Inventors: GIROTTO, Jay [US/US]; 11108 Northeast
65th Street, Kirkland, WA 98033 (US). VENKATRA-
MAN, Krishna [IN/US]; 759 Roble Avenue #1, Menlo
Park, CA 94025 (US). PARKIN, Rob [US/US]; 3720
Fillmore Street #203, San Francisco, CA 94123 (US).
WINNER, Jeff [US/US]; 24040 Oak Knoll Circle, Los
Altos Hills, CA 94022 (US). GOODROW, Christos
[US/US]; 323 Dwight Road, Burlingame, CA 94010 (US).

(74) Agent: KANG, S., Lim; 3494 Camino Tassajarra Road
#436, Danville, CA 94506 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: METHOD AND APPARATUS FOR PROVIDING PRICE UPDATES

O (57) Abstract: A computer implemented method and system for providing price updates is provided. Data is received by a system.
The received data is filtered by the system to identify triggers in the received data. Actions related to identified triggers are performed
by the system. Business rule compliance is performed according to a business rule hierarchy. Updated prices are provided.



WO 2004/032037 PCT/US2003/030488

10

15

20

25

METHOD AND APPARATUS FOR PROVIDING PRICE UPDATES

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
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received data is filtered to identify triggers in the received data. Actions
related to identified triggers are performed. Business rule compliance is
performed according to a business rule hierarchy. Updated prices are

provided.

In another embodiment of the invention 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 provided. A computer readable
code for performing actions related to identified triggers is provided. A
computer readable 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 below in the detailed description of the preferred embodiments

and in conjunction with the following figures.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example, and not by way
of limitation, in the figures of the accompanying drawings and in which like

reference numerals refer to similar elements and in which;:

FIG. 1 is a schematic view of a system that is used in a preferred

embodiment of the invention.
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FIG. 2 is a high level flow chart of a process used in an embodiment of

the invention.

FIG. 3 is a more detailed flow chart of a rule compliance process.

FIG.’S 4A and 4B illustrate a computer system, which forms part of a
5  network and is suitable for implementing embodiments of the present

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 specific 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,
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the large number of events that may cause updating, and the large number of

items 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 network 102. A store computer system 104 is connected to the
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 WANs
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 WANSs. In such an embodiment, the price updating system 100
15  is connected 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.
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FIG. 2 is a flow chart of a process that may be used in a preferred

embodiment of the invention. A rule system is first set up (step 202).

In a preferred embodiment, the rule system uses the following
terminology. A “Trigger” is a change in the environment beyond a threshold
to which a retailer responds by an action. There are three kinds of triggers in
this embodiment: product cost changes, competitive price changes, and new
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
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 rules define a price
relationship between different products or a group of products, An example of
a business rule is a size rule that states that a larger size item should have a
lower 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
size classes of Large, Medium, and Small. A “Secondary Product” or
“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
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to be a “Directly Affected Product.” In the above example of a rule, an item
of a size class of the same size family would be a related product. A “Trigger
Priority” is a priority assigned to each trigger, where actions of triggers with
higher priority supercede actions of triggers of lower priority. A “Filter” is a
set of specified thresholds that a change must meet or exceed to become a

trigger.

The system is set up by defining triggers and related actions, prioritizing
triggers, defining business rules, and prioritizing business rules. The triggers
may be defined by a system manager or an end user, or may be set up as a
default by a system manager. This allowé the end user to modify the settings
at a later point. In addition, the triggers can also be “hardwired” into the
program. 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.

Data is then received from a Aata 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 example, prices, competitor prices, costs, or new
product information. The data may be provided on a periodic basis, such as

daily or weekly.
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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. The thresholds may include the percent of change and the extent
of change. If an event provides a given change that does not meet the
threshold criteria, the event may be recorded and added to future event
changes. As previously mentioned, there are three kinds of triggers in this
embodiment: product cost changes, competitive price changes, and new
product introductions. In this embodiment, a competitive price change for a
given product will become a trigger only if the event passes thresholds for
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
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 priority. Each time a price is changed, a database
may record the action and the trigger causing the action. This is one method
of allowing the higher priority actions to supercede the lower priority actions.
Other embodiments may use other methods to implement prioritized actions.

Conflicting actions may be related to triggers of the same priority, which
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would then require a tie-breaking process. In this embodiment, the tie-
breaking process is determining the resulting prices from each action and
selecting the action that provides the highest overall price. Other tie-breaking

processes may be used.

A rule compliance process is then performed (step 216). The business
rules are arranged in a hierarchy, in which business rules at a higher level are
more important than those lower down. Higher priority business rules take
precedence over lower priority business rules. If a business rule of higher
priority is in conflict with a business rule of lower priority, then the higher
priority business rule is applied. The guiding principle for bringing business
rules 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 are in
conflict, the conflict is resolved by choosing the solution that results in the
higher prices. In the preferred embodiment, a single business rule hierarchy is
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

as few prices as possible.
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FIG. 3 is a more detailed flow chart of one embodiment of a process for

 the rule compliance step (step 216). The rule compliance step adds rules

iteratively in order of priority. The highest priority rules are selected first
(step 304). The total infeasibility of these rules is reduced as much as possible
by changing prices. The extent of the remaining infeasibility for the rules is
recorded as the measure of rule compliance. The next iteration begins by
adding the set of rules at the next level of priority. The total infeasibility for
both sets of rules taken together is minimized. However, this is done while
ensuring that the infeasibility measure recorded in the previous iteration for
the first set of rules (at a higher priority) is maintained. The resulting level of
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
(infeasibility) measures of the previously added rules at their incoming level.
The final step in the rule compliance process determines the minimal 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
change (step 308). If a 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).
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If it is determined that the selected rule does not require a price change (step
308) then a determination is made on whether there is a rule with a lower
priority than the selected rule (step 312). If there is no lower priority rule than
the selected rule, then the rule compliance step (step 216) is done (step 314).
If there is a lower priority rule than the selected rule, then the next lower
priority rule becomes the selected rule (step 316). Then the process goes back
to the 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.

The resulting 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
implementing embodiments of the present invention. FIG. 4A shows one
possible physical form of the computer system. Of course, the computer
system may have many physical forms ranging from an integrated circuit, a
printed circuit board, and a small handheld device up to a huge super
computer. Computer system 900 includes a monitor 902, a display 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

system 900.

10
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FIG. 4B is an example of a block diagram for computer system 900.
Attached to system bus 920 are a wide variety of subsystems. Processor(s)
922 (also referred to as central processing units, or CPUs) are coupled to
storage devices, including memory 924. Memory 924 includes random access
memory (RAM) and read-only memory (ROM). As is well known in the art,
ROM acts to transfer data and instructions uni-directionally to the CPU and
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
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
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
display 904, keyboard 910, mouse 912 and speakers 930. In general, an
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
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recognizers, biometrics readers, or other computers. CPU 922 optionally may
be coupled to another computer or telecommunications network using network
interface 940. With such a network interface, it is contemplated that the CPU
might receive information from the network, or might output information to
the network in the course of performing the above-described method stéps.
Furthermore, method embodiments of the present invention may execute
solely upon CPU 922 or may execute over a network such as the Internet in

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

In addition, embodiments of the present invention further relate to
computer storage products with a computer-readable medium that have
computer code thereon for performing various computer-implemented
operations. The media and computer code may be those specially designed and
constructed for the purposes of the present invention, or they may be of the
kind well known and available to those having skill in the computer software
arts. Examples of computer-readable media include, but are not limited to:
magnetic media such as hard disks, floppy disks, and magnetic tape; optical
media such as CD-ROM:s and holographic devices; magneto-optical media
such as floptical disks; and hardware devices that are specially configured to
store and execute program code, such as application-specific integrated
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
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computer using an interpreter. Computer readable media may also be

computer code transmitted by a computer data signal embodied in a carrier

wave and representing a sequence of instructions that are executable by a

processor.

Examples

The relationships between triggers, priorities, actions, and business

rules may be illustrated by a Rule-Trigger Matrix as illustrated below:

Trigoer Priority Action Business Rules
Environment
Change (cost . Take this action or set of .

update, Trigger . . . Satisfy these rules to the extent

competitive price] priori actions to adjust the prices of ossible according to hi h

P price| prionity. affected products. P oréing erarchy.
change, new

product)

A sample Rule-Trigger Matrix is illustrated below:

Trigger Priority Action Business Rules
contpae | 1| Pt i
, _ Line Rules, Brand Rules, and Size
Competitive "B@g c.on.espond.lng product Rules.
. 2 price within certain range of
Price Change . o .
this new competitive price.
New Products 3 "Set price to be Cost + 15%."

13
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This table implies the following: Process the actions corresponding to
the triggers in reverse order of priority — “New Products,” “Corﬁpetitive Price
Change,” and “Cost Update.” If there are conflicts in the actions
corresponding to triggers at different priorities, the actions required of the
higher priority trigger are chosen. This means that the actions of “Cost
Update™ triggers take precedence over actions of “Competitive Price Change”
triggers, 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 result in higher prices are chosen as a tie-breaker. The tie-breaker
definitions are used whenever necessary. In this example of Rule-Trigger
Matrix for a cost update trigger, a match price increase with cost increase
action 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 competitive price trigger, the action of bringing the corresponding product
price within a certain range of the new competitive price action is attached.
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 business rules are in a hierarchy, and business rules at the
top of the hierarchy must be satisfied before those lower down. In this
example, Line Rules are satisfied before Brand Rules, and Brand Rules before

Size Rules. The tie-breaker definitions are used whenever necessary.

14



WO 2004/032037 } PCT/US2003/030488

10

Line, Brand, Size Examples:

Products may have relationships with other products according to the
line of product, the size of product, and the brand of product. The table below
provides an example of different products. In this example, two brands of
products are provided the first brand being National, and the second brand
being HCF. Products a, b, ¢, d, w, X, v, z are the same National brand. In this
example, for each brand there are two flavors of each product type, namely
onions and jalapefios. Products a, b, ¢, d are the same flavor of the same
brand, so that they are different size classes in the same size family. For each
size family there are four size classes of 8, 15, 28, and 56. Products d, z, s,
and n are the same size class. This results in sixteen individual products with

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

Line4 Line3 Line2 Linel

National beans — onions

Sku a b ¢ d
Size 8 15 28 56
National beans — jalapeiios I l

Sku w X y z
Size 8 15 28 56

LineD LineC LineB LineA

HCF beans — onions

Sku p q r s
Size 8 15 28 56
HCT beans — jalapeiios ’ ’ l \
Sku k 1 m n
Size 8 15 28 56

15
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A simple example of a brand rule would be that the difference in price
between different brands of the same size and same flavor would be a set
value. For example, for products d and s, the difference in price d—s =17,

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 rule 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 update 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
price 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
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Trigger | Priority Action Business Rules
Cost 1 "Match price increase Line, Size,
Update with cost increase" Brand

Data is then received from the stores (step 204). In this case, the cost
of product d has increased sufficiently to create a trigger. The data is filtered
to identify that the cost of product d has increased more than a specified
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
increase in the price of product d to match price increase with cost increase.
As aresult, the action increases the price of product d. Since only one action

is specified, and only one trigger has been found, the actions are completed.

Next, a rule compliance is performed (step 216) 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 type
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

selected rule (step 310). In this example, none of the other line rules are

17
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infeasible and so require no further action. In general, it is possible that several
rules of a given priority are infeasible and finding the lowest level of
infeasibility possible will require them to be considered simultaneously. The
total level of infeasibility, zero in this example, for the line rules is recorded
and a determination is made on whether a lower priority rule exists (step 312).
Since a lower priority rule exists, the next lower priority rule, the size rule, is
selected (step 316). A determination is made as to whether the selected rule,
the size rule, 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
the per unit cost of product ¢, 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 rule 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
product ¢ in order to maintain the feasibility of the line rule between them
(step 310). Note that in this example, changing the prices in this way does not
induce any additional infeasibilities in the set of rules being considered. 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,
price changes in the compliance phase would take these potential
infeasibilities into account. Aﬁer this step, the level of infeasibility of the line

rules and the size rules are recorded separately.

18
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The next highest priority rule is again selected (step 304). It is found
that the brand rules have the next highest priority (step 312). The brand rules
are then selected (step 316). It is determined that, since the price of product d
increased, the difference between the price of product d and the price of
product s has increased, violating the brand rule and requiring a price change
(step 308). The price of product s is increased (step 310) and, to keep the line
rules at their current level of compliance, the price of product n is increased to
be equal to the price of s. The compliance measure of each of the other rules is

unaffected and so the process stops.

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
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, a system 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
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

19
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lowest priority. The business rules provided above for line, size, and brand

will be used.

Data is then received from the stores (step 204). In this case, the data
indicates that the cost of product d has increased by $1 and the cost of product
z is increased by $1.50. The data is filtered to identify that the cost of product
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
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.

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
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
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product d by $0.50. Since this example uses a tie breaker by using the rule
that provides the highest prices, the application that increases the price of
product d by $0.50 is performed. A size rule then is used to increase the price
of product c. A line rule is then used to increase the price of producty. A

5  brand rule is then used to increase the price of product s. A line rule is then

used to increase the price of product n.

Case III: Cost of product d goes up, competitive price on product s falls.
In this case, the cost of product d rises a sufficient amount to create a

10 costupdate trigger and the competitive price on product s falls a sufficient
amount to create a trigger. In this case, a system is set up (step 202). In this
case, two triggers are specified in the Trigger-Rule Matrix. The highest
priority trigger is a cost update trigger. The action for this trigger is to match a
price increase with the cost increase. The lowest priority trigger is the

15 competitive price change trigger. The action for this trigger is to maintain a
maximum competitive price difference. 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:

Trigger | Priority Action Business Rules
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Data is then received from the stores (step 204). In this case, the data
indicates that the cost of product d has increased and the competitive price of
product s has fallen. The data is filtered to identify that the cost of product d
has increased more than a specified threshold and the competitive price of
product 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
maintaining the competitive price of product s is first performed by lowering
the price of product s. Next, the action related to the higher priority cost
update trigger is performed. The price increase is matched with the cost

increase by increasing the price of product d.

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

line rule increases the price of product z. A size rule then is used to increase
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the price of product c. A line 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 is in direct conflict with the action of decreasing the price of
product s caused by the competitive price trigger. Since the price of product d
was increased by the cost update trigger, which has a higher priority, and the
price increase of product d is the cause of the price increase of product s, the
price of product s is increased because the cost update trigger has a higher
priority than the competitive price change trigger. A line rule is then used to
increase the price of product n. Thus, in rule compliance, higher priority
triggers are able to override lower priority triggers, in this embodiment of the

invention.

Case IV: Cost of product d goes up $1.00, cost of product ¢ goes up 50c.

This case uses the same Trigger-Rule Matrix and same business rules
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 ¢ goes up by $0.50. In this
case, a system is 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 competitive price change trigger.
The action for this trigger is to maintain a maximum competitive price
difference. 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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lowest priority. The business rules provided above for line, size, and brand

will be used.

Data is then received from the stores (step 204). In this case, the cost
of product d has increased by $1 and the cost of product c is increased by
$0.50. The data is filtered to identify that the cost of product d and product ¢
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 action specified in the Trigger-Rule Matrix for cost update
triggers is to match a pripe increase with a cost increase. An increase in the
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.

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
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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Although the triggers that initially changed the prices have the same priority, a
tie-breaker following the rule that provides the highest price should be
followed. A line rule is then used to increase the price of product y. A brand
rule is then used to increase the price of product s. A line rule is then used to

5  increase the price of product n.

When a new product is introduced, t};e price may be provided by the
retailer, 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 new 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, 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 $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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then to maintain a gross margin of 26.19%, the price is increased to %18.34.

Other variants of maintaining the gross margin may be used.

While this invention has been described in terms of several preferred
embodiments, there are alterations, modifications, permutations, and substitute
equivalents, which fall within the scope of this invention. It should also be
noted that there are many alternative ways of implementing the methods and
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

of the present invention.
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CLAIMS
What is claimed is:
1. A computer implemented method for providing price updates,
comprising:
5 receiving data;

filtering the received data to identify triggers in the received data;
performing actions related to identified triggers;

performing business rule compliance according to a business rule

hierarchy; and

10 providing updated prices.

2. The computer implemented method, as recited in claim 1,

further comprising:
defining a plurality of thresholds to identify triggers;

15 defining actions related to each trigger of the plurality of triggers; and

defining the business rule hierarchy.

3. The computer implemented method, as recited in claim 2,
wherein the actions have a hierarchy, where performing the actions is done

20 according to the hierarchy of the actions.
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4. The computer implemented method, as recited in claim 3,
wherein performing the business rule compliance is done according to the

business rule hierarchy.

5. The computer implemented method, as recited in claim 4,
wherein at least one of the triggers is selected from at least one of a new

product trigger, a cost change trigger, and a competitor price change trigger.

6. The computer implemented method, as recited in claim 5,
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.

7. The computer implemented method, as recited in claim 6,

wherein the business rule hierarchy is user definable.

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

user defined.

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

wherein the hierarchy of actions is defined by trigger priority.
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10.  The computer implemented method, as recited in claim 9,
further comprising the step of allowing a user to set a plurality of price

indicator ranges.

11. The computer implemented method, as recited in claim 10,

further comprising using a tie-breaking process.

12. The computer implemented method, as recited in claim 11,

wherein the tie-breaking process selects a result that provides highest prices.

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

wherein a single rule hierarchy is used for all triggers.

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

action.

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

wherein the triggers and actions are product specific.

16.  An apparatus for providing price updates, comprising computer

readable media, comprising:

computer code for receiving data;
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computer code for filtering the received data to identify triggers in the

received data;

computer readable code for performing actions related to identified

triggers;
5 computer readable code for performing business rule compliance; and

computer code for providing updated prices.

17. The apparatus, as recited in claim 16, further comprising:

computer readable code for defining a plurality of thresholds to
10 identify 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.

15 18. The apparatus, as recited in claim 17, 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.

19.  The apparatus, as recited in claim 18, further comprising

20 computer readable code for providing a tie-breaking process.
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