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57 ABSTRACT

A technique is disclosed for automatically implementing
item substitutions for unavailable items in a customer order.
According to one embodiment, line item orders from
selected customer orders may be aggregated and processed
for substitution analysis. Substitutions for unavailable items
of selected customer orders may then be automatically
implemented based upon substitution instructions, business
rules, and/or other predefined criteria.
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TECHNIQUE FOR IMPLEMENTING ITEM
SUBSTITUTION FOR UNAVAILABLE ITEMS
RELATING TO A CUSTOMER ORDER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is related to the following patent appli-
cations: U.S. patent application Ser. No. 09/568,603 naming
Borders et al. as inventors, U.S. patent application Ser. No.
09/568,570, naming Klots et al. as inventors, and U.S. patent
application Ser. No. 09/568,569, naming Klots et al. as
inventors, all filed on May 10, 2000. Each of the above-
referenced U.S. Patent Applications is incorporated herein
by reference for all purposes.

BACKGROUND OF THE INVENTION

The present invention pertains to order substitution meth-
ods and systems that automatically perform substitutions for
unavailable items in a customer order. More specifically, the
invention allows for the substitution of unavailable items
based upon predetermined criteria and set processes, so that
the substitutions are made in a manner that optimizes
efficiency and customer satisfaction.

Substitution methods in the current art typically use
non-systematic and inefficient procedures in order to provide
substitute items for unavailable items in a customer order.
For example, some Internet-based grocery shoppers, (such
as, for example, Peapod Inc., of Skokie, I11.), send human
buyers to one or more stores in order to fulfill customer
orders. If a buyer is trying to fulfill an order for Brand A 64
oz. Ketchup, for example, and it is out of stock at the store,
the buyer can make a substitution in order to approximate
the product that the customer ordered. However, the substi-
tuted item may only be chosen from available items on the
grocery shelf, which are typically adjacent to the unavailable
items on the shelf space. Thus, for example, the buyer might
substitute the same brand ketchup in a different size or
variety, or a different brand in a similar size or variety,
assuming that either is available at the store.

There are several problems with conventional order sub-
stitution methods. For one, the buyer’s guess often does not
result in a satisfactory substitute, particularly since they
buyer is typically not an expert on all types of products.
Also, the buyer does not have a procedure by which to
consider all of his or her or her customer orders in the
aggregate in order to make decisions that better maximize
customer satisfaction. Further, no procedures exist for
aggregating the orders of one buyer with that of other buyers
in order to make larger aggregate decisions. Additionally,
the buyer also does not have access to data concerning the
available inventory of the store before attempting to fulfill
his or her orders, and therefore is only able to make ad hoc
decisions at the time of fulfillment.

For these, and other reasons, an efficient, automatic sys-
tem architecture and method is desired to implement sub-
stitutions for unavailable items in customer orders.

SUMMARY OF THE INVENTION

This invention provides systems and methods for imple-
menting item substitutions with respect to consumer orders
in order to implement substitutions of unavailable items in
customer orders. In a specific embodiment, this is accom-
plished by first taking customer orders via a data or com-
puter network. A selected number of customer orders may
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2

then be aggregated and analyzed in order to make item
substitution decisions. The decisions may be based upon a
variety of different criteria, including one or more of the
following: data from the selected customer orders, customer
preferences, predefined substitution rules for each of the
products, and accurate inventory information on the actual
availability of products, etc.

Specific embodiments of the invention provide a method
and computer program product for effecting, via a computer
network, substitution of at least one ordered item of at least
one customer order. At least one customer order is received
via the computer network. At least a portion of the received
customer order is analyzed to determine whether at least one
item of inventory has been oversold. According to a specific
implementation, the analyzed order data may be compared
to available inventory data to determine whether at least one
item of inventory has been oversold. Order line items
relating to an identified oversold item may then be identified,
wherein each order line item may be associated with a
respective customer order. According to a specific imple-
mentation, order line items for identified oversold items may
be selected using at least a portion of the predefined criteria.
At least one second item may then be substituted for an
identified oversold item in selected customer orders, based
upon the predefined criteria. According to one implementa-
tion, the item substitution technique of the present invention
may be performed by an automated computer process. It
may also be performed at a time of fulfilling an order
without intervention from a human operator.

According to a specific implementation, the predefined
criteria may include a variety of business rules relating to
how line items are selected for substitution analysis, and
relating to how substitute items are selected. For example,
the predefined criteria may include rules relating to mini-
mizing a total number of order substitutions performed for
each customer order; rules relating to selecting, for substi-
tution analysis, order line items which have a relatively
highest order quantity; sorted list of substitute products from
which substitute items are chosen; rules for substituting a
specific quantity of a second item for an unavailable item;
etc.

An alternate embodiment of the present invention is
directed to a system for effecting, via a computer network,
substitution of at least one ordered item of at least one
customer order. The system may include least one central
processing unit, at least one interface configured or designed
to receive at least one customer order via the computer
network, and memory. The at least one customer order may
include at least zone order line item relating to an ordered
quantity of a particular item of inventory. The memory may
be configured to store customer order information and
predefined criteria relating to item substitution rules. The
system may be configured to analyze at least a portion of the
received customer orders to determine whether at least one
item of inventory has been oversold. The system may also be
configured to identify order line items relating to an iden-
tified oversold item, wherein each order line item is asso-
ciated with a respective customer order. The system may
also be configured to substitute, based upon predefined
criteria, at least one second item for the identified oversold
item in selected customer orders.

Alternate embodiments of the present invention are
directed to a method and computer program product for
effecting, via a computer network, substitution of at least one
ordered item of at least one customer order. At least one
customer order is received via the computer network. Each
customer order may include at least one order line item
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relating to an ordered quantity of a particular item of
inventory. At least a portion of the received customer orders
may then be analyzed to determine whether at least one item
of inventory has been oversold. Order line items relating to
an identified oversold item may be identified, each order line
item being associated with a respective customer order. At
least one second item may then be substituted for the
identified oversold item in selected customer orders based
upon predefined criteria.

Additional objects, features and advantages of the various
aspects of the present invention will become apparent from
the following description of its preferred embodiments,
which description should be taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic block diagram showing the
most relevant parts of integrated system architecture 100 in
accordance with a specific embodiment of the present inven-
tion.

FIG. 2 shows a flow diagram of a Customer Order
Handling Process 200 in accordance with a specific embodi-
ment of the present invention.

FIG. 3 shows a flow diagram of a Substitution Screening
Procedure 300 in accordance with a specific embodiment of
the present invention.

FIG. 4 shows an example of substitution instructions 400
for specified SKUs in accordance with a specific embodi-
ment of the present invention.

FIG. 5 shows a flow diagram depicting an Item Substi-
tution Procedure 500 in accordance with a specific embodi-
ment of the present invention.

FIG. 6 shows a flow diagram depicting a Partial Substi-
tution Procedure 600 in accordance with a specific embodi-
ment of the present invention.

FIG. 7 shows a flow diagram depicting a Full Substitution
Procedure 700 in accordance with a specific embodiment of
the present invention.

FIG. 8 is schematic illustration of hardware that is suitable
for implementing the technique of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The following discussion presents some terms and con-
cepts pertinent to the operation of a distribution center. The
invention is not specifically limited to the examples
described hereafter.

FIG. 1 shows a schematic block diagram of a specific
embodiment of an integrated system architecture 100 which
may be used for implementing the automated substitution
technique of the present invention. As shown in FIG. 1,
system 100 includes a plurality of subsystems and other
components for effecting electronic commerce over a data
network. A brief description of at least a portion of the
plurality of subsystems of system 100 is presented below.

For example, system 100 of FIG. 1 may include a Pub-
lishing (PUB) Subsystem 140 which provides an interface to
merchants, vendors and/or content managers 133; a Web-
store Subsystem (WS) 132 which manages the on-line store
interface with customers, including customer shopping and
ordering transactions; an Order Management Subsystem
(OMS) 150 which manages pricing data, item availability
data, inventory data, vendor data, finance, procurement, etc.;
an Order Fulfillment Subsystem (OFS) 160 which facilitates
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the fulfillment of customer orders; etc. Each of the various
subsystems shown in FIG. 1 of the drawings will now be
described briefly below.

According to a specific implementation, the PUB Syb-
system 140 may be used for managing SKU inventory and
catalog information (e.g. SKUs, UPCs, products, categories,
descriptive attributes, etc.), and item substitution informa-
tion provided by merchants or vendors.

“Inventory” is the stock of SKU items actually available
for customer orders. Each different item of inventory is
associated with a respective stock keeping unit or SKU,
regardless of whether the item is available for customer
purchase. A “stock keeping unit” or SKU may be defined as
a unique identifier that corresponds to a particular consumer
item. A type of product, for example, Brand A ketchup, may
have several unique SKUs, each corresponding, for
example, to different sizes and/or flavors of Brand A
ketchup.

Merchants and content managers 133 may enter and
maintain SKU information stored in the PUB database using
the PUB Web GUI interface 134 and PUB Bulk Loader
interface 136. The SKU information may include SKU
attribute values such as, for example, UPCs, vendors, cat-
egories, category hierarchy, images, articles, descriptive
information, etc. The PUB Web GUI interface 134 allows
merchants to edit SKU information, products, and/or cat-
egories. The PUB Bulk Loader 136 supports the processing
of data files from outside the PUB Subsystem into the PUB
database 141. According to a specific embodiment, the PUB
Bulk Loader is configured to allow merchants to upload a
variety of data file types into the PUB database including flat
data files, and image files. The Bulk Loader processes the
flat file information to create appropriate database records
for the PUB catalog.

Periodically (e.g., minutes, hours, days) the OMS polls
the PUB database for new and updated SKU information,
and stores the retrieved data into the OMS database 151.
According to a specific embodiment, OMS maintains avail-
able-to-promise (ATP), price, and inventory (e.g., replen-
ishment and purchasing) information for each SKU. OMS
may also capture and/or manage sales and shipment data
relating to each SKU. Periodically, OMS passes new and
updated SKU information it acquires from the PUB Sub-
system to the OFS. The SKU information may be used by
OFS, for example, to maintain physical inventory and fulfill
orders.

According to a specific embodiment, the PUB Subsystem
140 may be used as an interface to allow merchants/vendors
to enter substitution instructions relating to specific SKUs.
An example of a set of substitution instructions for selected
SKUs is shown in FIG. 4 of the drawings.

FIG. 4 shows an example of substitution instructions 400
for specified SKUs in accordance with a specific embodi-
ment of the present invention. As shown in the example of
FIG. 4, a set of “substitution instructions” may comprise a
plurality of different fields, including, for example, a list of
different SKUs 410, a description 411 of each SKU, and
corresponding substitution rules 450 associated with each
SKU. In the example of FIG. 4, substitution instructions are
included for four SKU items, namely “Budweiser 6 pack”
402, “Wheaties 28 0z.” 404, “Lean Ground Beef” 406, and
“Large Red Apples” 408.

As shown in the embodiment of FIG. 4, substitution rules
450 for each original SKU 410 may include one or more
substitute SKUs 417. The substitution rules 450 may also
include a ranking preference 412 for each substitute SKU, a
substitution ratio 416 to be applied for each respective






