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APPARATUS AND METHOD FOR INVENTORY MANAGEMENT WITH

SOCIAL MEDIA
Related Application
{0011 Thus application claims the benefit of the following U.S. Provisional Application

No. 62/306,899 filed March 11, 2016, which 1s incorporated herein by reference in 1fs

entirety.
Technical Field

{G002] This invention relates generally to inventory management.
Background

LHEIXY Brick and mortar retail stores have limted shelf space and cannot carry every
item for sale. Therefore, customers sometimes cannot find the items they wish to purchase in

a store near them.

Brief Description of the Drawings
1 3004] Disciosed herein are embodiments of apparatuses and methods for mventory

management with social media. This description mchiudes drawings, wherein:

THEERY Fi(s. 1 15 a block diagram of a system i accordance with several embodiments.
{30061 FI(G 2 15 a tlow diagram of a method in accordance with several embodiments.
LHE FIG. 3 15 a process diagram n accordance with several embodiments.

LHEERY FI( 4 15 a3 system diagram o accordance with several embodiments.

{3009] FIG. 3 1s a process diagram mn accordance with several embodiments.

{30107 FI( 615 a system diagram o accordance with several embodiments.

{60117 Hlements in the figures are 1llustrated tor stmplicity and clarity and have not

necessarily been drawn to scale. For example, the dimensions and/or relative positioning of
some of the elements 1o the figures may be exaggerated relative to other elements to help 1o
wnprove understanding of various embodiments of the present mmvention. Also, common but
well-understood elements that are usetul or necessary m a commercially feasible
embodiment are often not depicted in order to facilitate a less obstructed view of these

various embodiments of the present mvention. Certain actions and/or steps may be described
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or depicted 1n a particular order of occurrence while those skilled in the art will understand
that such specificity with respect to sequence 1s not actually required. The terms and
expressions used herein have the ordinary technical meaning as is accorded to such terms and
expressions by persons skilled in the technical field as set forth above except where different

specific meanings have otherwise been set forth heremn.

Detailed Description

{0121 Generally speaking, pursuant to various embodiments, systems, apparatuses and
methods are provided herein for inventory management with social media. A system for
analvzing social media messages tor inventory management cComprises: a communication
device configured to communicate with one or more social media services, an ttem wdentitier
database configured to store a plurality of ttem 1dentifiers each associated with an 1tem for
sale and one or more wdentitying texts associated with each item wdentifier, an inventory
database configured to store mventory information for g plurality of store locations, and a
control circuit coupled o the communication device, the item wlentfifier database, and the
iventory database, wheremn the control circuit 15 configured to: aggregate a plurality of
social media messages from the one or more social media services via the communication
device, identity, within the plurality of social media messages, a plurality of messages of
mnterest associated with customers seeking items to purchase, for each message of interest of
the plurality of messages of mniterest: wdentity an item of miterest based on comparing a text of
the message of mterest with identifving texts 1n the stem 1dentilier database, and 1denfify a
customer location associated with the message of interest, determine an stem n demand for a
geographic location based on items of interests and customer locations wdentified in the
plurality of messages of interest, determine a stock mtormation of the ttem 1 demand 1o the
geographic location based on the mveniory database; and in the event that the tem 1n
demand 1s not stocked at the geographic location, automatically generate an order for the

item 1 demand to be stocked at the geographic location.

{301 3] In some embodiments, a central computer systermn may connect with one or more
social media services {e.g. Facebook, Twitter, Pinterest, etc.). In some embodiments, the
system may create a request page for consumers to submit item requests. The system may

track store numbers 1n social media messages and correlate items 1dentified in the messages

13
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with that store number. The system may compare requested items with items currently on
order, in stock, or unavailable at one or more stores. In some embodiments, a consumer may
log into a social media service and follow/like a retail entity’s request page. A consumer may
then using a hashtag ("# '} or other markers o identify the store they are referring {o {ex.
“#52617). The system may generally track the inventory intormation of one or more stores. A
consumer may input the product they wish that store would carry. Different store locations of
a retail entity may offer different items for sale based on the demographic of the area of the
store location. With a system that determines what to carry at each store based on customer
social media messages, customers may not have to go to multiple stores to make purchases.
Once a specified amount of requests has been made for a specific store location, the request
may be filled by the retail company. After a specific number of requests are made, the system
may add that product to an order for a store location and may notity a store manager {0 place
the new product on the shelves of the sales floor to ofter it for sale. With the notification, the
store manager may designate associates to put the ordered item({s) on a display module as
soon as 1t arrtves. Once the product has arrived at a store and placed on a display module, the
system may alert the consumer{(s} who reguested the itern that thewr requested stem 15 n-stock
at the designated store. The message may be sent out using information that was used to

record and validate item request messages from social media services.

30141 fn some embodiments, systems, and methods described herein receive and fultill
social media messages that request products to be sold 1 a store. In some embodunents, the
system may track hashiags associated with store numbers to detect tem requests for difterent
store locations. In some embodiments, the system may use the social media service to alert

customers when the item they requested has been stocked at a nearby store.

{001 5] Reterring now to FIG. 1, a system for analyzing social media messages for
mventory management 1s shown. The system 100 includes a control circuit 110 coupled io a
communication device 120 contigured to communicate with one or more social media

services 190, an item identitier database 130, and an inventory database 140.

{3016} The control circuit 110 may comprise a central processing unit, a processor, a
microprocessor, and the like and may be part of a server, a central computing system, a cloud

server, and the like. The control circuit 110 may be configured to execute a set of computer



CA 03016739 2018-09-06

WO 2017/156528 PCT/US2017/022083

readable mnstructions stored on a computer readable storage memory {not shown). The
computer readable storage memory may comprise volatile and/or non-volatile memory and
have stored upon it a set of computer readable mstructions which, when executed by the
control circuit 110, causes the system to analyze social media messages from social media
services 190 using item identifier in the item identifier database 130. The system may further
determine a task for a store location based on the aggregated messages and information i the
mventory database 140. Generally, the computer readable instructions may cause the control
circuit 110 to perform one or more steps i the methods and processes described with

reference to FIGS. 2 and 3 herein

{0017] The communication device 120 may comprise any comumunication mnterface
configured to access the social media service 190 via a network {(not shown). The
communication device 120 may coraprise one or more of a network adapter, a modem, a
router, a data port, a wireless transceiver, and the like. Generally, the communication device
120 may comprise any device configured to allow the control circurt 110 to retrieve

mformation from the social media service 190,

{301 8] The social media service 190 may comprise one or more network accessible
social media services with a plurality of users. In some embodiments, the social media
service 190 may allow users {0 post public, private, restricted, broadcasted, and/or direct
messages. In some embodiments, the social media mcludes user profiles associated authors
of the messages. In some embodiments, a retail entity may have a social media profile and
accesses the social media service through the company social media profile. In some
embodiments, the social media service 190 may comprise one or more of Facebook, Twitter,
Pinterest, Iustagram, Google+, Tumbilr, and the like. Generally, a social media service may
be any network based user intertace that allows people or companies to create, share, or

exchange information, ideas, and pictures/videos n virtual communities and networks.

{6019} The tem 1dentifier database 130 may have stored in it identifving texts for a
plurality of items that may be offered for sale by a retasi entity. Items that may be ottered for
sale by a retail entity may comprise one or more of items sold m one or more store locations
of the retail entity, items a retail entity can order from one or more suppliers, items

announced by one or more suppliers, and items having a Universal Product Code (UP(C). In
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some embodiments, the wdentifiers mav comprise identifving texis such as one or more of
item name, item brand, ttem descriptor, item Universal Product Code (UPC), a link to an
item page, and the like. In some embodiments, the identifiers may comprise keywords/key
phrases descriptive of items (e.g. AAA battery, 2% milk, organic, etc.). in some
embodiments, the item 1dentifier database 130 may be built by parsing information
associated with items that a retail entity may offer for sale. In some embodiments, the item
wentifiers may mclude commonly misspelled vanants of item names, item brands, item
descriptors, and keywords, etc. {e.g. “expresse” for “espresso”). In some embodiment, each
wentifier may be associated with one or more item categories {e.g. cereal), item tvpes {e.g.
corn flakes), and/or specific items {e.g. ACME frosted cornflakes). The information in the
itemt 1dentitier database 130 may be used by the control circuit 110 to match item
descriptions i soctal media messages retrieved from the social media service 190 with one
or more items, item tvpes, and/or specific iterms to 1dentity an ifem of interest for the

message.

{0020 The mventory database 140 may have stored n if, mventory information of one or
raore store locations. In some emnbodiments, the inventory database 140 may turther inchude
online store mventory imnformation. Inventory mformation may include mformation such as
whether an item 15 offered for sale, not oftered tor sale, in-~-stock, out-of-stock, back ordered,
low on stock, etc. The mventory information stored 1n the mventory database 140 may
generally be obtained and/or updated through any conventional imventory tracking methods.
In some embodiments, movement of items in and out of each store location may be recorded
by associates and/or an inventory tracking system. In some embodiments, item sales, lost,
shrink, and return information may also be used to determine the current count of ttems at
each store location. Generally, the information 1n the inventory database 140 may be used by
the control circust 110 and/or another online store system to determine the mventory status of

items at one or more locations.

{30211 in some embodiments, one or more of the item 1dentitier database 130, the
inventory database 140, and the memory device coupled to the control circuit 110 may be
implemented on the same one or more memory devices or implemented on two or more

separate devices. The item 1dentifier database 130, the inventory database 140, and the
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memory device coupled to the control circuit 110 may comprise local, remote, networked,
and/or cloud-based storage accessible by the control circuit 110, In some embodiments, one
or more of the inveniory database 140, the item 1dentifier database 130, the control circutt
110, and the communication device 120 may be implemented on the same one or more
physical devices or on two or more separate devices. For example, the control circuit 110, the
communication device 120, and the item 1dentifier database 130 may be implemented on a
social media analysis server while the mventory database 140 may be a separately

implemented database accessible by multiple systems.

10022] Reterring now to FIG. 2, a method of analyzing social media messages for
imventory management 15 shown. In some embodiments, the steps shown in FIG. 2 may be
performed by a processor-based device as such the control circuit 110 of FIG. 1 executing a

set of computer readable mstructions.

0023] In step 201, the svstem aggregates social media messages from one or more social
media services. In some embodiments, social media services may comprise the social media
service 190 described with reference to FI(:. 1 above. In some emmbodiments, a social media
service may allow users to send/post public, private, restricted, broadcasted, and/or direct
messages. In some embodiments, social media services may comprise one or more of
Facebook, Twitter, Pinterest, Instagram, Google Plus, Tumbly, and the like. Generally, a
social media service may be any network based user mterface that allows people ot
companies to create, share, or exchange mformation, 1deas, and pictures/videos 1 virfual
communities and networks. In some embodiments, the system may aggregate all messages
accessible to the retatl entity such as public messages, semi-private message not restricted to
the social media account of the retaid entity, and messages directed at the social media
account of the retail entity. In some embodiments, the system may aggregate only messages
that reference the retail entity such as messages that mention or tag the retail entity or a
service offered by the retail entity. In some embodiments, the system may also retrieve social

media user profiles associated the aggregated messages.

{30241 In step 202, the system tdentifies messages of interest associated with customers
seeking items to purchase among the ageregated messages. In some embodiments, the system

may identity messages of interest by looking for keywords and/or phrases associated with
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customers seeking items to purchase. In some embodiments, the kev phrases may include
phrases such as “couldn’t find...)” “wish [retail entitv] would sell...)” “where can I buv....”
etc. In some embodiments, the retail entity may designate a request message format and
identify messages that follow the designated format as messages of interest. For example, the
retail entity may ask customers (via a web page, in-store posters, etc.} to tag a phrase {e.g
FWantThis), direct the request to a specific social media account {e.g. (@Walmart), and/or
wentify a store location (e.g “Walmart store #32437). In some embodiments, the system may
only identity messages of interest that reference the retail entity and/or a retail entity
wentifier. In some embodiments, the system may 1dentity all messages generally associated
with customers seeking items to purchase whether the message references a specific

company or not.

{0025] In step 203, for messages of interest identified in step 202, the system identifies
an item of mnterest associated with each message. In some emboduments, the item of interest
may be identified by comparing the content of the message with item dentifiers 1o an item
wentifier database. In some embodiments, the identifiers may comprise one or more of item
name, item brand, item descriptor, item Umversal Product Code (UPC), and a link to an stem
page. In some embodiments, the tdentifiers may comprise keywords/key phrases descriptive
of items {e.g. AAA battery, 2% milk, organic, etc.). In some embodiments, the tem dentifier
database 130 may be built by parsing mformation associated with items that a retail entaty
may offer for sale. In some embodiments, item 1dentifiers may mclude commonly musspelied
variants of item name, item brand, item descriptor, and keyword, eic. {e.g. “expresso” for
“espresso’ ). In some embodiments, each identifier may be associated with one or more of
item category, item tvpe, and a spectiic item. In some embodiments, an item may be
identified based on a combination multiple kevwords/phrases (e g. “D Brand” and
“corntiakes”). In some embodiments, the item identitier database may comprise the item

identitier database 130 described with reference to FIG. 1 above.

{3026] in step 204, the system 1dentities a customer location for each identified message
of interest. In some embodiments, the customer location may be tdentitied based on one or
more of a social media user protfile, a geolocation tag of the message, a user entered location

descriptor, and a user entered store location wdentifier. In some embodiments, the system may



CA 03016739 2018-09-06

WO 2017/156528 PCT/US2017/022083

require that the customer wdentifies a store and/or geographic location 1n the item request
social media message. In some embodiments, the system may derive customer focation
information from the geotag of the message and/or from the message author’s social media

profile.

130271 In some embodiments, steps 203 and 204 may be repeated for each message of
interest identified 1n 202, and steps 201-204 may be repeated periodically to build up a
database of items of interest at a plurality of locations. While steps 202-206 are shown to be
sequential in FIG. 2, in some embodiments, these steps may be performed in any order
without departing from the spirit of the present disclosure. For example, the system may furst
identity messages describing items for sale and then determine whether the message 13
associated with a customer seeking an item. In some embodiments, one or more of steps 201 -
207 may be repeated periodically to analyze new messages posted onto social media service.
In some embodiments, one or more of steps 201-204 may be performed utilizing the search
and/or sort functions provided by the social media services. In some embodiments, one or
more of steps 201-204 may include downloading social media message from social media
servers tor analysis. Generally, the system 15 configured track the number of requests for

each item at one or more geographic locations with steps 201-203.

{3028] In step 203, the system determines an item in demand for a geographic tocation
based on the aggregated items of interests and customer locations from a plurahity ot
messages of mterest. In some embodiments, the ttem 1n demand may be identified when a
number of requests for an item tor a geographic location exceed a predetermined threshold
{e.g. 20, 50, etc.}. The system may accumulate a tally of requests for each item at each
geographic location over time. In some embodiments, the tally may be based on the number
of messages and/or the number of umique requesters/users having the item of interest and

o 3

“:"\

customer location combination. In some embodiments, requests beyond a set age (e
months old, 6 months old, etc.}) may be removed and/or discounted trom the tally. In some
embodiments, an item in demand corresponds to an item that has been requested for a set
number of times for a geographic location through social media. In some embodiments, the

system may further be contigured to detect a system-wide demand for items and determine
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whether to begin carrving an item and/or whether to increase inventory levels at one or more

store locations.

1 3029] In step 206, the system deternunes the stock mformation of the item 1n demand
determined in step 205 at one or more store locations based on information in an mnventory
database. In some embodiments, the inventory database may comprise the inventory database
140 described with reference to FI(. 1 above. Inventory information may include
information such as whether an item 15 offered for sale, not oftered for sale, in-stock, out-of-
stock, back ordered, etc. In some embodiments, the system may further determne stock
iformation for sumular and/or substitutable items {e.g. ditterent brand, different packaging
type, etc. ). In some embodiments, the system may be configured to recommend an mn-stock

similar and/or substitutable item to the customer through social media messaging.

{30301 In step 207, the system determines whether the item in demand 1s stocked at the
geographic location. A geographic location may comprise a single store location or a group
of store locations in an area. If the item 1s not offered ftor sale in the geographic location, the
system may automatically generate an order for the item 1n step 208, In some embodiments,
the quantity of itermns ordered may be based on the number of messages of interest that
wentifies the ttem 1 demand 1o the geographic location and/or the amount of fime 1t took for
a predetermined threshold number of requests to be reached. The generated order may be
submmitted to a supplhier via an ordering systermn and/or may be provided to store/company
management for review. In some embodiments, once an order 1s placed, local store
management may be mstructed to prioritize the processing of the tiem 1 demand when the
itern arrives at the local store. In some embodiments, when the tiem 10 demand 1s recerved
and placed on the sales floor of the local store, the system may further notity the customer n
step 209. In some embodiment, the system may similarly generate an order for an item in
demand if the item 1s offered for sale at the geographical location but 1s currently out of
stock. In some embodiments, if there 15 a high demand for an stem based on social media
messages and the ttem 15 low n stock in a geographic region, the system may simtlarly

generate an order for the item to increase the stock quantity of the item.

G031 it 1n step 207, the 1tem 15 determined to be currently in-stock at the geographic

location, in step 209 the system may notify the customer associated one or more of the
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messages of interests that identifies the item in demand. For example, the system may send a
message such as “vou can now buy X product at store A near you 10 a customer via the
soctal media service. If the item 15 back ordered, the system mav notity the customer when
the item 1s back in stock at the store and/or provide an estimated in-stock date. In some
embodiments, instead of or in addition to generating an order for the item in demand, the
systern may suggest a substitute item 1o users associated with the messages of interest. In
sorme embodiments, if the item 1s available for purchase through an online store, the system
may recommend an online store purchase. In some embodiments, the retail entity may add
the item 1in demand to its online store based on analyzing social media messages. In some
embodunents, the system may automatically generate a response to messages of interest, the
response may comprise one or more of an alfernative store location for purchasing the item
of mterest, an alternative method for purchasing the item of mterest, and an expected 1n-stock

date for the item of mterest

{3032} Reternng now to FIG. 3, a process diagram for analyzing social media messages
for inventory management 15 shown. In some embodiments, an itern file 301 may contain
intormation on tfems that can be sold through a retail entity. Hem file 301 may be analvzed to
build search keywords 302 and the kevwords may be stored as rtemn keywords 303, The ttem
kevwords 303 may comprise words and phrases descriptive of an item category, an item type,
and/or a specific item {e.g. AAA battery, mulk, 2% mulk etc). In some embodiments, item
kevwords 303 may comprise one or more of a product name, a brand name, product
description, etc. The tfem keywords 303 may be turther analyzed to build a generalization
hierarchy 306 of keywords and the hierarchy may be stored as keyword hierarchy 309, The
keyword hierarchy 309 may organize keywords into categories and one or more levels of
subcategories. For exampie, “2% mulk,” “half gallon milk)” and “oreanic milk” mav each be
categorized under “mulk.” In another example, “apple,” “orange,” and “grape” may be
categorized under “fruit” and “Fuyt” and “Granny Smuth” may be categorized under the
suibcategory of “apple.” The categories may be used by the system to identify one or more

items or item groups described 1n a social media message.

{3033 The system may aggregate messages from social media 304 and compare the

content of the messages with the item keywords 303 and keyword hierarchy 309 to identity

- 10 -



CA 03016739 2018-09-06

WO 2017/156528 PCT/US2017/022083

relevant hits 303. In some embodiments, relevant hifs mav comprise messages that mention
products for sale {e g. milk, organic nulk, etc.}. In some embodiments, the reievant hits may
be turther detected based on whether the messages are relevant to the retail entity (e.g.
content mentions, tags, and/or 15 directed at the retail entity}. In some embodiments, the
messages may include directed social media messages and/or broadcasted social media
messages. In some embodiments, the messages may comprise messages posted on a company

social media page {e.g. “fan page”).

{0034] For messages 1dentified as relevant, the system may perform message
classification 308 using social intent classification 307 information. Social mtent
classification 307 may associate words and phrases {(e.g. I want,” “where to buy,” “not
enough,” “looks old,” “too much,” etc.) with social intent {e.¢. seeking new item, tem out of
stock, freshness 1ssues, want a different size, want different variety, etc.}. In some
embodiments, the messages may be classified based on whether the content of the message 15
associated with a customer looking tor a product to buy or 4 customer commenting on
aspects of the product. In some embodiments, the social intent classification 307 1s used by

the system to analyze the meaning of social media message and sort the messages categories.

3035] The system may then make a decision 310 and determine a response 311 1o one or
more relevant messages retrieved from social media 304, If based on message classification
308, many customers in an area are looking to buy a particular product and/or a vanant of a
product, the system may order the item for the area such that store{s) i the relevant area will
begin to carry that product. In some embodiments, when a demand for a product currently
being sold 1s detected, the system may increase the mventory level of the product as a
response. In some embodiments, the system may determune one or more store focations at

which the item 15 already offered for sale and/or 15 current in stock.

{30361 in some embodiments, the system may alert buyvers 312 based the analysis. In
some embodiments, if the tem 18 already offered for sale at the gesgraphic location, the
system may respond to a social media message by notifying the customer associated with the
message that the item 1s available at a location near them. The system generated response
may identity a specific store location where the product may be purchased. In some

embodiments, tf the product 1s typically carried by a store but 1s currently out of stock, the
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system may conununicate an expected back-in-stock date to the customer. In some
embodunents, the system may generate an order for a new product to be offered at a store
location and mayv notify the customer when the product becomes available at the store

iocation.

130371 In some embodiments, the system may alert store management 313 based on the
analysis. For exampie, if an item is wdentified to be 1 high demand, store management may
be mstructed to feature the product 1 the store. {n another example, it an item m high
demand 1s newly offered at a store, store management may be mstructed to prioritize the

placing of the item on the sales floor when the ifem armves.

{0338] Referring now to FIG. 4, a system for analyzing social media messages for
mventory management 1s shown. The system comprises an inventory management with
social media system 410, an operations system 421, a replenishment system 422, a vendor

management system 423, and a merchandising system 424

{30391 The inventory management with social media system 410 aggregates social media
messages 401 from the Internet. In some embodiments, the social media messages 401 may
comprise public, private, restricted, broadcasted, and/or direct messages. In some
embodiments, social media services may comprise one or more of Facebook, Twitter,
Pinterest, Instagram, Google Plus, Tumblr, and the hike. Generally, a social media service
may be any network based user interface platform that allows people or companies to create,
share, or exchange information, wdeas, and pictures/videos tn virtual cormmmunifies and
networks. In some embodiments, the system may aggregate all messages accessible to the
retait entity such as public messages, semi~-private message not restricted to the social media
account of the refal entity, and messages directed at the social media account of the retail
entity. In some embodiments, the system may aggregate only messages that reference the
retal entity such as messages that mention or tag the retail entity or a service offered by the
retail entity. In some embodiments, the system may also retrieve social media user protiles

associated with the aggregated messages.

{30401 The system 410 may pertorm keyword analvysis and/or natural language analysis

to determine whether the message should generate an order and/or an alert. In some
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embodiments, the system 410 may use machine learning to categorize messages. For
example, a database of messages previously categorized by workers may be analvzed by the
system to associate keywords, key phrases, symbols, sentence structures, synfax, etc. with
difterent categories of messages. The system may then applied the rules learned trom
analvzing human sorted messages to other social media messages. In some embodiments, the
machine learning algornithm may comprise pattern recognition and predictive analvtics
algorithms emploved in artificial intelligence computing. In some embodiments, social media
messages may be analyzed using natural language processing (NLP) algorithm and/or an
automated reasoning algorithm such as the algorithims utilized by IBM's Watson, Amazon’s
Alexa, Apple’s Siri, or other similar systems. In some embodiments, the system 410 may
comprise one or more NLP programs, imcluding open source and/or commercially available
products such as Stanford’s Core NLP Suite, SpaCy by MIT, Natural Language Toolkit for
Python, Apache Lucene and Solr, Apache OpenNLP, Salience and Semantrna API by
Lexalytics, and similar products. An example of an NLP software toolkit 1s described 1n
Mannmng, Christopher B2, et al. "The Stanford CoreNLP natural language processing toohkat.”
ACL {System Demonstrations). 2014, incorporated herein by reference n its entirety,

00411 In some embodiments, if the system receives an “out of stock” type message {e.g.

T 6¢

“store 123 15 out of organic milk,” “can’t find any pita chips here”), the systemn may generate
an order for the ttem via the ordenng system 412, In some embodiments, the system may
compare the mventory mtormation with the reported stock level to determine whether there
15 shrinkage {e.g. damage, lost, thiel) associated with the tiem. For example, 1t the mmventory
system indicates that there are 10 unsold units of X-type baby food but customer social
media messages report that no X-tvpe baby food can be found in the store, the system may
determine that there 15 a 10 unit shrinkage of X-tvpe baby food. In some embodiments, the
shrinkage may be confirmed through a threshold number {(e.g. 2, 3, etc.) of “out of stock™

messages. The shrinkage information detected based on socital media messages may be

reported to a financial system 411 for accounting.

{3042} In some embodiments, the aggregated social media messages may be used to
generate alerts 420 for one or more of an operations system 421, a replenishment system 422,

a vendor management system 423, and a merchandising system 424, In some embodiments,
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the operations system 421 refers to a system that manages the stocking and maintenance of a
store focation. In some embodiments, the replenishment system 4272 refers to a system that
manages the periodic reordering of products from distribution centers and/or vendors. in
some embodiments, the vendor management system 423 refers 1o a system that manages
communications and supply chain with vendors. In some embodiments, the merchandising
system 424 refers to a svstem that determines and manages the products and quantities of
products carried at one or more stores. In some embodiments, the alert type, the alert content,
and/or the alert recipient(s) may be determined based on the category of the social media
message determined by the systern 410, For example, if an out-of-stock condition 15 detected
through social media messages, the system mayv notify the replemishment system 422 and the
operations system 421 to restock the shelves. In some embodiments, if a trend of increasing
demand 1s detected, the system may notify the merchandising system 424 {0 adjust the
product quantity for one or more store locations and notity the operations system 421 to
adiust the shelf space allotted to the product. In some embodiments, the system 410 may also
notity a vendor through the vendor management system 423 so the vendor may tncrease

production and/or prepare additional units of the product.

30437 fn some embodiments, one or more of the social media system 410, the operations
systermn 421, the replenishment system 422, the vendor management system 423, and the
merchandising sysiem 424 may be associated with a store or a plurality of store locations. In
some embodiments, one or more of the social media system 410, the operations system 421,
the replenishment system 422, the vendor management systemn 423, and the merchandising
system 424 may be implemented on separate hardware systems or shared one or more
hardware systems. In some embodiments, one or more of the social media system 410, the
operations system 421, the replenishment system 422, the vendor management system 423,
and the merchandising system 424 may communicate with each other via a wired and/or
wireless network such as a private network, a virtual private network, a secure network, a

local network, and the Internet.

{3044} Reterring now to FIG. 3, a process for analyzing soctal media messages for

mventory management 1s shown. In some embodiments, one or more steps shown in FiG. 5

- 14 -



CA 03016739 2018-09-06

WO 2017/156528 PCT/US2017/022083

may be performed by a processor-based device as such the control circuit 110 of FIG. 1

executing a set of computer readable instructions, or similar devices.

3045} In step 501, social media messages are aggregated. In some embodiments, the
social media messages may comprise public, private, restricted, broadcasted, and/or direct
messages. In some embodiments, social media services may comprise one or more of
Facebook, Twitter, Pinterest, Instagram, Google Plus, Tumblr, and the hike (Generally, a
soctal media service mav be any network based user interface that allows people or
companies to create, share, or exchange information, 1deas, and pictures/videos 1n virtual
communities and networks. In some embodunents, the system may aggregate all messages
accessible to the retail entity such as public messages, semi-private message not restricted to
the social media account of the retaid entity, and messages directed at the social media
account of the retail entity. In some embodiments, the system mayv aggregate only messages
that reference the retail enfity such as messages that mention or tag the retail entity or a
service oftered by the retad enfity. In some embodiments, the systern may also retnieve social
media user profiles associated the aggregated messages. In step 502, the system corrects any
rsspelling in the social media messages. In some embodiments, the system may further
convert abbreviations and/or acronyrs mto full words. In some embodiments, the correction
of misspellings, abbreviations, and acronyms may be performed by an autocorrect software
{e.g. Microsoft AutoCorrect) and/or based on a database of commonly misspelled and

abbreviated words.

{30467 The social media message may then go through textual analysis and/or natural
language analysis to wdentity the intents of the message in step 521, identify a location m siep
522, and identity the item n step 523. In some embodiments, the intent of a message may
comprise the meaning of the message such as a desire for the product, an interest 1n the
product, a disinterest of the product, a comment on a store mventory, a cominent on
purchased product, a recommendation of a product, a guestion about the product, a comment
on the state of the store, etc. In some embodiments, the location may correspond o a store
location and/or geographic location. In some embodiments, the identified ttem may
correspond to an item category, item type, and/or a specific product. In some embodiments,

steps S22 and 523 mayv correspond to steps 204 and 203 described with reference to FIG.2



CA 03016739 2018-09-06

WO 2017/156528 PCT/US2017/022083

herein. In some embodiments, step 321 may comprise or be used to pertorm step 202

described with reference to FiI(G. 2 herein.

130471 In some embodiments, the system mav comprise a textual database 511 storing
associations between words, phrases, symbols, and syntaxes associated with different types
ot intent, location, and/or item. In some embodiments, the textual database 511 mayv be built
and/or updated via machine learning in step 510. For example, a database of messages
categorized by emiplovees may be analyzed by the system to associate keyvwords, key
phrases, symbols, sentence structures, syntax, etc. with difterent intents, locations, and iterns.
The associations may then be used to identify intends, locations, and/or tems associated with
future messages. In some embodiments, the machine learning algorithm may comprise
pattern recognition and predictive analvtics algorithms emploved in artificial intelligence
computing. In some embodiments, the social media messages may be analyzed using a
natural language processing { NLP} algorithm and/or an automated reasoming algorithm such
as the algorithms utilized by IBM s Watson, Amazon’s Alexa, Apple’s 8w, or other symular
systems. In some embaodiments, the system mav comprise one or more NLP programs,
imcluding open source and/or commercially avadable products such as Stanford’s Core NLP
Sutte, dpaCy by MIT, Natural Language Toolkit for Python, Apache Lucene and Solr,
Apache OpenNLP, Salience and Semantria AP by Lexalytics, and similar products. In some
embodiments, one or more of steps 321, 322, and 523 may further be performed based on a
customer profile 303 of the customer associated with the social media account. In some
embodiments, the message location may be wdentified based on locations associated the
customer. In some embodiments, if the message reterences a product tvpe (e.g. mulk}, the
customer’s purchase history in the customer profile 503 may be used to narrow down the
spectiic product reterred to in the message {(e.g. X-brand 1% organic mulk}). In some
embodiments, the customer's intent may be determined, at least partially based on the
customer s message history in the customer’s profile. For example, if the customer had used
a phrase to mdicate a desire for an item 1n the past, the system may determine that the new
message has the same intent based on the past catesorization of sumilar messages. In some
embodiments, the system may analyze the customer’s profile local and/or message history to

assign the customer to a linguistic group (e.g. Southern, young, New York, etc.} and use the
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linguistic group to determine the customer’s intent and/or their described item. For example,
“coke” may be understood as a generic term for soft drinks for a customer in the Southwest

linguistic group but understood as a cola tvpe soft drink tor a customer from Calitornia.

{0481 in step 524, the system categorizes the messages based on the message’s intent,
location, and identified item. In some embodiments, the categorization of the message may
be based on machine learning where previously categorized messages are analvzed bv a
computer for categorization patterns. In some embodiments, the messages may be
determined to correspond to a store 1ssue 531, an mventory 1ssue 332, and/or a product issue
333, The 1ssues may then be reported to one or more of an operations system 351, a
replenishiment svstem 5352, a financial system 553, a merchandising system 554, and a vendor
management system 533 In some embodiments, the operations system 3351 refers to a system
that manages the stocking and maintenance of a store location. In some embodiments, the
replenishment system 352 refers to a system that manages the periodic reordering of products
trom distribution centers and/or vendors. In some embodiments, the vendor management
system 5535 refers to a system that manages communications and supply chain with vendors.
in some embodiments, the merchandising systemn 354 refers o a system that determines and
manages the products and guantities of products carried at one or more stores. In some

embodiments, the financial system 353 refers to the accounting and ledgers system of a store.

30497 A store 1ssue 531 may refer {0 a message that identifies an 1ssue with the state of a
particular store. For example, the message may indicate that the store 1s messy, has no
available shopping carts, has no parking spaces, etc. Store 1ssue type messages may be sent 1o
an operations system 331 for consideration and redress. In some embodiments, store 1ssues
may {urther be categorized nto mmediate 13sues and long term 1ssues. For example, the
system may notity store operations that an aisle needs cleanup or a bathroom needs attention,
but may aggregate long term issues such as parking space shortage and shopping cart
conditions into a report tor long term planning,

LHIRH An mventory 1ssue 532 may refer to a message that dentifies an item that a
customer cannot find in a store. The system may determine whether the item 1s carried by the
store 1n step 335 based on mventory information stored in the inventory system 540, If the

item 15 carried by the store, the system may compare the expected iventory to the inventory
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condition reported through social media messages to determine whether the out of stock
condition 15 due to shrinkage {(e.g. damage, thett, loss} and/or an underestimated demand of
the product. In some emboduments, if the out of stock condition 15 due to shrinkage, the
systemn may report the shrinkage to the financial system 353, the operations system 351, and
the replenishment system 352. Shrinkage may be detected based on comparing the expected
iventory of the product with reporting of out of stock conditions from social media
messages. If the out of stock condition 1s due to an underestumation of demand, the system
may notify the merchandising system 334 to adjust the stock quantity of the item for further
orders and notify the replenishment system 3352 to reorder the item. In some embodiments,
demand for a product may be determined based on how fast the product sells through. An
underestimation of the demand may be detected based on the product being sold out before
scheduled replerushment. In some embodiments, it a significant demand increase s detected
based on social media messages, the system may further notify vendors via the vendor
management system S55. If the ttem 1s not carried by the store, the system may notify the
merchandising systermn 554 and the merchandising system 334 may determine whether {0
begin stocking the stern at the store location. In some embodiments, if a significant demand
merease 1s detected based on social media messages, the system may further notity vendors
via the vendor management systern 555 to icrease production. In some embodiments, the
system may further response to the social media message 1t the product mentioned n the

soctal media message is restocked and/or newly oftered at a store iocation.

LHESY S A product 1ssue 333 may refer to a message that discusses a product. In some
embodiments, a product 1ssue may comprise a product complaimnt, product review, product
customer service request, etc. In some embodiments, the svstem may forward a product 1ssue
533 to the operations system 551 or to a vendor via the vendor management system 335, For
exampie, 1ssues with the freshness of produce may be forwarded to the operations system
551 of the store, while 1ssues with electronic product maltunctions mayv be forwarded to the
vendor. In some embodiments, product 1ssues 333 may also be provided to the

merchandising system 554 to determine whether to continue o stock the product.

LHESYS The routing of messages and sssues 1n FIG. 5 are provided as an example only. In

some embodiments, the system mayv comprise a plurality of rules for any number of
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categories of messages. In some embodiments, one or more of the operations system 351, the
replenishment system 552, the financial system 533, the merchandising system 554, and the
vendor management system 555 may be configured to automatically take action based on the
received messages. For example, the replenishment system 552 may be configured to
automatically place an order for an item based on social media messages. In some
embodiments, the system may be configured to translate the messages into data and/or
actionable tasks based on one or more of steps 321, 522, 523, and 524, For exaraple, the one
or more of the identified intent, the identified location, and the identified item may be
provided to the system. In another example, “1 can’t find brand C cereal” and “there 15 no
more brand C cereal” may both be provided to the replenishment system 532 as “reorder
UPC #12345 for store #367.7 In some embodiments, one or more of the operations system
551, the replenishment system 552, the financial system 553, the merchandising system 334,
and the vendor management system 555 may aggregate a plurality of messages before
triggering an automatic action. For example, the merchandising systern 354 may aggregate
messages over several days to estimate the future demand for a product prior to adjusting the
stock quantity of the product. In some embodiments, one or more of the operations system
331, the replenishment system 552, the financial systern 553, the merchandising system 554,
and the vendor management system 3355 may aggregate the messages into a report for

managers and workers.

{3053] {One of more steps i FIG. 5 may be repeated for each message aggregated by the
system. As an example, the system may process “(@walmart lexmgin store ail out of gren

N

peas  as follows. In step 501, the system may first perform autocorrect and convert the

he

message to “(@walmart Lexington store all out of green peas.” The system may then parse
the message into three portions based on NLP and/or syntax analysis. The first portion
“Lexington” may be tagged as a location dentitier in step 522. The system may turther use
the metadata of the message and/or the customer profile 303 to determine whether the
customer is referring to Lexington in Kentucky, Massachusetts, or Oregon, etc. The second
portion “all out of " may be tagged as an intent 1dentifier in step 321. The system may then

match the phrase “all out of” with the mtent of expressing “item out of stock”™ based on the

textual database 511 and/or through an NLP software. The third portion “green peas” may be
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tagoed as an item identifier in step 323. The svstem may then search a product database to
match “green peas” with product descriptors i the product database to wdentify the item
referenced 1n the message. In some embodiments, 1f more than one item types are identified
{e.g. frozen peas, canned peas, fresh peas}, the system may select an item type based on the
customer’'s purchase history and/or demographic information. For example, it the customer
had made repeated purchases of frozen peas before, the systern may deternune that the
customer 1s referring to frozen peas. In another example, if the customer mostly purchases
from the fresh produce department, the system may determine that the customer 1s referring

to tresh peas.

{0054] In step 524, the system may categorize the message as an inventory issue because
the identified intent i step 521 1s that of “item out of stock™ and the message identities a
product. In step 333, the system then checks the mventory system 540 of the store location
wentified mn step 322 {e.g. Lexington, Kentucky store #1234) for the ttem 1dentified in step
523 {e.g. trozen peas). If the Lexington, Kentucky store does not currently carry frozen peas,
the system may notify the merchandising system 354 that there 15 one unmet demand for
frozen peas at the Lexington, Kentucky store. The merchandising system 554 may then
aggregate the unmet demands over time and determine whether to start carrying frozen peas
at the Lexington, Kentucky store. If in step 535, the mventory system 540 shows that the
Lexington, Kentucky store currently carries frozen peas and there 15 sufficient stock, the
systermn may imnstruct the operations system 351 to bring {rozen peas trom the storage area to
the sales tloor or notify store management to check for shrinkage. It 1 step 333, the
mventory system 354G shows that the Lexington, Kentucky store carries frozen peas but 1s
currently out of stock, the system may notify the replenishment system 532 to place a new
order for frozen peas and/or notity the merchandising system 544 to adjust the estimated

demand for frozen peas tor tuture vendor orders.

THEREY Reterring now to FIG. 6, a system for analyzing social media messages for
mventory management 1s shown. The system comprises a central server 610, an mventory
database 021, an item 1dentitier database 022, a plurality of user devices 630, and an

mventory management system 620,
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30561 The user devices 630 may comprise personal devices such as one or more of a
smartphone, a portable device, a personal computer, a tablet computer, a wearable device, a
personal assistance device, and the like. A user device 630 mav generally comprise a
processor, a memory, and one or more user input/out devices {e.g. touch screen, microphone,
speaker, buttons, etc.}. In some embodiments, the user devices 630 may be configured 1o
perform one or more of the steps 202, 203, and 204 described with reference to FIG. 2, steps
303, 308, 307, and 310 described with reterence to FIG. 3, and steps 521, 322, 323, and 524
described with reference to FIG. 5. In some embodiments, the user device 630 may comprise
a software program {e.g. mobile app, desktop program, etc.} configured to analvze social
media messages for one or more of message intent, customer location, and referenced
product. In some embodiments, the software program may comprise natural language
processing {NLP) algonthm and/or an automated reasoning algorithm such as the algorithms
utilized by IBM's Watson, Amazon’s Alexa, Apple’s Sin, or other similar systems. In some
embodiments, the user device 630 may comprise one or more NLP programs, imcluding open
source and/or commercially available products such as Mantord’s Core NLP Sutte, SpaCy by
MIT, Natural Language Toolkit for Python, Apache Lucene and Solr, Apache OpenNLP,
Salience and Semantria API by Lexalytics, and similar products. In some embodiments, the
message may be analyzed, at least mn part, by the built-in NPL and/or question answering

software of the device {e.g. Apple’s Sirt, Amazon’s Alexa, eic.)

{3057} in some embodiments, when a customer posts or sends a social media message,
the software program may analyze the message based on one or more steps described with
reference to FIGK. 2, 3, and 5 and upload the analyzed data to the central server 610. In some
embodiments, the software program may be configured to utilized processing power of the
user device 630 when the device 15 1dled. For example, the software program may perform
NLP on the messages aggregated during the day time at night time (e.g. lam-5am}. In some
embodiments, the software program may be configured o process the messages only while

the user device 630 15 plugeed 1n and the device screen 15 turned oft

LHIRYS In some embodiments, a user device 630 may access one or more databases such
as the mventory database 621, the item identifier database 622, a textual database, a customer

profile database, etc. to analvze social media messages based on one or more steps described
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with reference to FI1GS. 2, 3, and 5. In some embodiments, at least a portion of the databases
may be stored locally at the user device 630, directly accessed by the user device 630 through
a network {e.g. Internet), and/or accessed via the central server 610, In some embodiments, a
user device 630 mayv be configured to provide the identified intent, location, and/or product
identity to the central server 610 instead of or 1in addition to the original social media
message. The central server 610 may then use the dentified mntent, location, and/or product
ientity to provide mstructions to the mventory management system 620 instead of
performing further social media message analysis. In some embodiments, the
communications between the central server 610 and the imventory management system 620
may be sunilar to those described with reference to FIGS. 2-5 herein. In some embodiments,
the user device 630 and the central server 610 may share the task of processing social media
raessages. For example, the user device 630 may identity the mtent associated with the
message using NLP while the central server 610 may identify the referenced product using
the 1tem identifier database 622. In some embodiments, the user devices 630 may be
configured to select messages of interest based on analyzing the messages and only relay
messages determined to of mnterest to the central server 610. The central server 610 may then

analyzed the wdentified messages of interest tor locations and referenced products.

LHESH In some embodiments, a user device 630 may be configured to analyze messages
sent via the user device 630 and/or associated with the social media account of the owner of
the user device 630. In some emboduments, the user devices 630 may be configured to
analyze social media messages aggregated from other sources. In some embodiments, the
central server 610 may be configured {0 assign aggregated social media messages to different
user devices 630 to analyze. In some embodiments, the social media messages may be
assigned based on the current and/or predicted processor activity associated with one or more
user devices 630. With the system shown in FIG. 6, the analysis of social media messages
may be performed using spare processing capabilities of user devices 630, and the processing
load for analvzing social media messages may be distributed among a plurality of user

devices 630,

{HESH With the methods, systems, and apparatuses described heremn, retail stores may

analvze social media messages o 1identify items that customers wish to purchase. The
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demand may be determined separately for different geographic regions. The demand
information may then be used to determine the selection of items and/or quantities of items 1o

stock at store {ocations.

({3061 in one embodiment, a system for analyzing social media messages comprises: a
communication device configured to communicate with one or more social media services,
an item 1dentifier database contigured to store a pluraiity of item 1dentifiers each associated
with an item tor sale and one or more 1dentifying texts associated with each item i1dentifier,
an mventory database configured to store mventory mformation tor a plurality of store
locations, and a control circuit coupled to the conununication device, the item identifier
database, and the mventory database, wherein the control circuit 1s configured to: aggregate a
plurality of social media messages from the one or more social media services via the
communication device, identify a intent associated with each of the plurality of social media
messages based on textual analysis, wdentity, within the plurality of social media messages, a
plurality of messages of interest associated with customers seeking items to purchase based
on the intent associated with each of the plurality of social media messages, for each message
of mnterest of the plurality of messages of mterest: identify an tem of interest based on
compartng a text of the message of interest with identifying texis o the item dentifier
database, and 1dentify a customer location associated with the message of mterest, determine
an ttem 1 demand for 3 geographic location based on items of interests and customer
locations wdentified m the pluraiity of messages of mterest, determune a stock information of
the item n demand n the geographic location based on the inventory database; and mn the
event that the item 1n demand 1S not stocked at the geographic location, automatically

generate an order for the item 1 demand to be stocked at the geographic location,

{30621 In one embodiment, a method for analvzing social media messages comprises:
agoregating a plurality of social media messages from one or more social media services via
a communication device, identifying a mitent associated with each of the plurality of social
media messages based on textual analysis, identitving, with a control circut and within the
plurality of social media messages, a plurality of messages of mnterest associated with
customers seeking items to purchase based on the intent assoctated with each of the plurality

ot social media messages, for each message of interest ot the plurality of messages of

-3 .
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interest: 1dentifving an item of interest based on comparing a text of the message of interest
with identifving texts in the tem 1dentifier database storing a piurality item identifiers each
associated an item ftor sale and one or more identifving texts associated with each item
identifier, and 1dentifying a customer location associated with the message of interest,
determining, with the control circuit, an ttem 1n demand for a geographic location based on
iterns of interests and customer locations associated with the plurality of messages of interest,
determunung, with the control circuit, a stock information associated with the itern i demand
in the geographic location based on an mmventory database storing mventory information for a
pluraiity of store locations, and in the event that the item 1n demand 15 not stocked at the
geographic location, automatically generating an order for the item in demand to be stocked

at the geographic location.

{3063] In one embodiment, an apparatus for analvzing social media messages comprises:
a non-transitory storage medium storing a set of computer-readable instructions, and a
control circunt configured to execute the set of computer readable instructions which causes
to the control circutt to: aggregate a plurality of social media messages from one or more
social media services via a communication device, wdentily a intent associated with each of
the plurality of social media messages based on textual analysis, identity, with a control
circuit and within the plurality of social media messages, a plurality of messages of interest
associated with customers seeking 1tems to purchase based on the intent associated with each
of the plurality of social media messages, for each message of interest of the plurality of
messages of mnterest: wdenfify an item of 1nterest based on comparing a text of the message of
interest with identifying texts in the item identitier database storing a plurality item
identifiers each associated an item for sale and one or more dentifying texts associated with
each item 1dentifier, and identify a customer location associated with the message ot interest,
determine, with the control circuit, an item 1in demand for a geographic location based on
items of interests and customer locations associated with the plurality of messages of interest,
determine, with the control circuit, a stock information associated with the item in demand in
the geographic location based on an inventory database storing inventory information for a

plurality of store locations, and in the event that the item 1n demand 1S not stocked at the

.04 .
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oseographic location, automatically generating an order for the ttem 1n demand to be stocked

at the geographic location.

3064 Those skilled 1n the art will recognize that a wide variety of other modifications,
alterations, and combinations can also be made with respect to the above described

embodiments without departing from the scope of the mvention, and that such modifications,
alterations, and combinations are to be viewed as being within the ambit of the inventive

concept.
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CLAIMS
What 1s claimed 1s:
i. A system for analyzing social media messages for inventory management at retatl
product sales facilities, the system comprising:
a communication device configured to communicate with one or more social media
SeIVICeSs,
an itern 1dentifier database configured {o store a plurality of item identifiers each
associated with an item for sale and one or more identifying texts associated with each item
identifier;
an inventory database configured to store inventory information for a plurality of store
locations; and
a control circut coupled to the communication device, the item 1dentifier database, and
the inventory database, wherein the control circuit 1s configured 1o:
ageregate a plurality of social media messages trom the one or more social media
services via the communication device;
identify a 1ntent associated with each of the plurality of social media messages
based oun textual analysis;
identity, within the plurality of social media messages, a plurality of messages of
interest associated with customers seeking ttems to purchase based on the intent associated with
each of the plurality of social media messages;
tor each message of interest of the plurality of messages of interest:
identify an item of interest based on comparing a text of the message of
interest with identifving texts in the item identifier database; and
wdentify a customer location assoctated with the message of interest;
determine an ttem m demand tor a geographic location based on items of interests
and customer iocations identified in the plurality of messages of interest;
determine a stock mformation of the item in demand in the geographic location
based on the inventory database; and
in the event that the item 1n demand 1s not stocked at the geographic location,

automatically generate an order for the item in demand to be stocked at the geographic location.

- 26 -
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2. The system of claim 1, wherein the plurality of messages of interest are identified
based on one or more of a keyword and a key phrase associated with customers seeking items 1o

purchase.

3. The system of claim 1, wherein the plurality of messages of interest are identified

based on a retail entity identifier.

4. The system of claim |, wheremn the plurality of messages of interest comprises one or

more of. directed social media messages and broadcasted social media messages.

5. The system of clamm 1, wheremn the identifying texts associated with each item
identifier comprises one or more of: ifem name, item brand, item descriptor, item Universal

Product Code (UPC), and a hink to an item page.

6. The system of claim 1, wherein the customer location 15 identified based on one or
more of a social media user profile, a geolocation tag, a user entered location descriptor, and a

user entered store location identifier,

7. The system of claim 1, wherein the ttem 1n demand for the geographic location 1s
determined based on whether a number of messages of interest associated with the geographic

iocation that mentions the item exceed a predetermined threshold.

8. The system of claim 1, wheremn the control circuit 1s further configured to
aptomatically generate a response to messages of interest, the response comprises one or more
of: an alternative store location for purchasing the item of interest, an alternative method for

purchasing the item of interest, and an expected in-stock date for the stem of interest

9. The system ot claim 1, wherein the control circuit 1s turther configured to:

determine that the 1tem in demand has been stocked 1n the geographic location; and

- 27 -
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automatically generate a notification to users associated with messages of interest

mentioning the 1tem 1n demand.

10. The system of claim 1, wherein the geographic location comprises a plurality of

stores.

11. The system of claim 1, wherein textual analysis comprises performing natural
language processing (NLP) on the plurality of social media messages to determine the intent

associated with each of the plurality of social media messages.

12. A method for analyzing social media messages for inventory management at retail
product sales facilities, the method comprising:
aggregating a plurality of social media messages from one or more social media services
via a communication device;
1dentifying, with a control circuit, an intent associated with each of the plurality of social
media messages based on textual analysis;
1dentifying, with the control circuit and within the plurality of social media messages, a
plurality of messages of interest associated with customers seeking items to purchase based on
the intent associated with each of the plurality of social media messages:;
for each message of interest of the plurality of messages of interest:
1dentifying an item of interest based on comparing a text of the message of
interest with 1dentifying texts in an item identifier database storing a plurality item
1dentifiers each associated an item for sale and one or more 1dentifying texts associated
with each item 1dentifier; and
1dentifying a customer location associated with the message of interest;
determining, with the control circuit, an item 1n demand for a geographic location based
on items of 1interests and customer locations associated with the plurality of messages of interest;
determining, with the control circuit, a stock information associated with the item 1n
demand in the geographic location based on an inventory database storing inventory information

for a plurality of store locations; and

28
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in the event that the item in demand 1s not stocked at the geographic location,
automatically generating an order for the item 1n demand to be stocked at the geographic

location

i3. The method of claim 12, wherein the plurality of messages of interest are identified
based on one or more of a kevword and kev phrase associated with customers seeking items 1o

purchase.

i4. The method of claim 12, wherein the plurality of messages of mterest are identified

based on a retail entity identifier

15. The method of claim 12, wheremn the plurality of messages of interest comprises one

or more of: directed social media messages and broadcasted social media messages.

16, The method of clamm 12, wherein the identitying texts associated with each item
identifier comprises one or more of ) itern name, item brand, ttem descripior, item Universal

Product Code (UPC), and a link to an item page.

17. The method of claim 12, wherein the customer location 1s wdentified based on one or
more of a social media user profile, a geolocation tag, a user entered location descriptor, and a

user entered store location identifier.

18 The method of claim 12, wherein the stem in demand for the gesgraphic location 1s
determuined based on whether a number of messages of interest assoctated with the geographic

location that mentions the item exceed a predetermuned threshold.

19. The method of claim 12, turther comprising: automatically generating, with the
control circuit, a response to the message of interest, the response comprises one or more of: an
alternative store location for purchasing the item of interest, an alternative method for purchasing

the 1item of interest, and an expected mn-stock date for the item of interest.

- 20 .
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20. The method of claim 12, further comprising:
determining that the item in demand has been stocked in the geographic location; and
automatically generating a notitication to users associated with messages of interest

mentioning the item in demand.

21 The method of claim 12, wherein textual analysis comprises performing natural
languag processing {(INLP) on the plurality of social media messages to determune the intent

associated with each of the plurality of social media messages.

22. An apparatus for analvzing social media messages for inventory management at retail
product sales facilities, the apparatus comprising;
a non-transitory storage medium storing a set of computer readable instructions; and
a control circut configured to execute the set of computer readable mstructions whuch
causes to the control circunt to:
agoregate a plurahity of social media messages from one or more social media
SErvices via a communication device;
identity an intent associated with each of the plurality of social media messages
based on textual analysis;
identity, with the control circuit and within the plurality of social media messages,
a plurality of messages of interest associated with customers seeking items to purchase
based on the intent associated with each of the plurality of social media messages;
tor each message of mnterest of the plurality of messages of interest:
identify an item of interest based on comparing a text of the message of
interest with identifving texts in an stem identifier database storing a plurality item
identifiers each associated an item for sale and one or more identifving texts
associated with each item identifier; and

identify a customer location associated with the message of interest;

- 30 -
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determine, with the control circuit, an item 1in demand for a geographic location
based on items of interests and customer locations associated with the plurality of
messages of interest;

deternmune, with the control circuit, a stock information associated with the item in
demand in the geographic location based on an inventory database storing mventory
information for a plurality of store locations; and

in the event that the item mn demand 1s not stocked at the geographic location,
automatically generating an order for the itemn in demand to be stocked at the geographic

location.

- 31 -
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