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Approaches are provided that determine and fine-tune prod-
uct assortments carried by retail stores. In aspects, the
number of stores that carry the item, the sales performance
of the item, the loyalty of customers to the item, whether
substitutes for the item can be found, and other factors are
used to determine an actions such as increasing or decreas-
ing the shelf space for an item.
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SYSTEM AND METHOD FOR PRODUCT
ASSORTMENT MANAGEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the follow-
ing: Indian Provisional Application No. 201841026788 filed
Jul. 18, 2018 and U.S. Provisional Application No. 62/733,
412 filed Sep. 19, 2018, both of which are incorporated
herein by reference in their entireties.

TECHNICAL FIELD

[0002] These teachings relate to the management of the
assortment of products in retail stores.

BACKGROUND

[0003] Retail stores carry an assortment of products.
Assortments define, in some examples, the types, the brands,
or the amount of products carried in a particular store.
[0004] In larger chains of retail stores, common assort-
ments may be used. That is, rather than every store having
a different assortment of products, different stores may have
the same assortment. In these regards, the retail stores may
be organized as cluster and every store in the cluster has the
same assortment.

[0005] When the assortment of products for a retail store
is not optimal, customers may not purchase the product (or
anything else) in the store or may switch their shopping to
other stores. This reduces the income and profitability of
retail stores that do not have optimal assortment plans.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The above needs are at least partially met through
the provision of approaches that manage the assortment of
products in retail stores, wherein:

[0007] FIG. 1 comprises a diagram of a system as con-
figured in accordance with various embodiments of these
teachings;

[0008] FIG. 2 comprises a flowchart as configured in
accordance with various embodiments of these teachings;
[0009] FIG. 3 comprises a flowchart as configured in
accordance with various embodiments of these teachings;
[0010] FIG. 4 comprises a flowchart as configured in
accordance with various embodiments of these teachings;
[0011] FIG. 5 comprises a flowchart as configured in
accordance with various embodiments of these teachings.

DETAILED DESCRIPTION

[0012] Generally speaking, a system is provided that
determines and fine-tunes the assortment of products carried
by retail stores. In aspects, the number of stores that carry
the item, the sales performance of the item, the loyalty of
customers to the item, whether substitutes for the item can
be found, and potentially other factors are used to determine
actions such as increasing or decreasing the shelf space for
an item. The approaches described herein make automated
recommendations by consolidating different assortment
analysis results to cover different dimensional aspects of
products and thereby improve overall product performance
and streamline decision making.

[0013] In aspects, the same assortment decision is applied
for an item in a category for a group of stores (e.g., a cluster),
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where stores in the cluster are stores with similar customer
or product demand patterns. Different automated conditional
decisions are utilized for item assortment determination,
which are based, in some aspects, on certain item perfor-
mance metrics, item loyalty measure at the store group level
and item substitutability across whole country for that
category.

[0014] In examples, modular decisions for item assort-
ments are made at a store-group level with stores in the
group having similar demand pattern. Thus, the effort for
determining different assortment plans for each store and
maintaining those in future is reduced. Additionally, the
automated recommendations provided herein reduce or
eliminate the amount of manual interventions needed to
determine an assortment.

[0015] In some aspects, the approaches described herein
combine sales performance and loyalty measures to distin-
guish multidimensional aspects of item health. Using these
two measures, items are classified into four quadrants with
each quadrant having a different significance according to
the demand health (performance) of the product and cus-
tomer engagement (loyalty) health of the product.

[0016] In still other aspects, item substitutability measures
describe how a product is replaceable. In one aspect, assort-
ment decisions are made based upon this measure (along
with other measures). Using substitutability measures in the
assortment decisions is particularly effective to cover the
effect of the absence of one item on other products at stores
in a store group.

[0017] Inyetother aspects, assortment decisions are modi-
fied with a demand transference analysis that describes how
much demand of an absent or to-be-deleted product will
transfer to other products present in the store. In particular,
deletion decisions for products may be modified or changed
based upon this analysis. A user can use demand transfer-
ence analysis along with an automated recommendation
determination in an iterative loop in case there are some
changes in the final recommendation based upon applying
demand transference results to the assortment decision-
making process.

[0018] In the approaches described herein, assortment
plans of items can also be modified for store group where the
item is currently not carried by any stores in that group. This
aspect enables a user to expand category demand strategi-
cally in such regions or areas (e.g., geographic regions or
store type) where significant items are not present but have
potential to draw customers.

[0019] In many of these embodiments, a system that is
configured to adjust the assortment of products in retail
stores includes a plurality of retail stores, product display
units, an automated vehicle, a plurality of sales entry
devices, an electronic communication network, and an
assortment adjustment apparatus.

[0020] The plurality of retail stores are organized as a
cluster (or group) and each of the stores in the cluster have
a common assortment of products. The product display units
are disposed in each of the retail stores in the cluster. The
product display units are configured to display the products
for sale to customers.

[0021] An automated vehicle, first sensor and second
sensor are disposed in each of the retail stores of the cluster.
The first sensor is configured to scan in real-time the
shopping carts or baskets of customers and in real-time
obtain shopping cart data indicating items in the shopping



US 2020/0027099 Al

cart or basket. The second sensor is configured to obtain
customer movement data in real-time by scanning the pres-
ence and/or movement of customers viewing a product
being displayed at a selected one of the product display
units.

[0022] The plurality of sales entry devices collect sales
information in real-time. The sales entry devices are dis-
posed at retail stores both within and outside of the cluster.
[0023] The electronic communication network is coupled
to the plurality of sales entry devices, each of the automated
vehicles, each of the first sensors, and each of the second
sensors.

[0024] The assortment adjustment apparatus is coupled to
the electronic communication network and disposed at a
central processing center. The assortment adjustment appa-
ratus includes a transceiver circuit, a database, and a control
circuit. The database is configured to store a retail store
count ratio. The retail store count ratio is the percentage of
stores in the cluster where a product is carried.

[0025] The control circuit is configured to determine per-
formance of the product and customer loyalty to the product
for each store in the cluster. The performance of the product
is based upon the sales information received from the sales
entry devices via the transceiver circuit. The loyalty is a
measure of the frequency of customer purchases of the
product via the transceiver circuit. The loyalty is determined
at least in part based upon an analysis of the customer
movement data and correlation of the customer movement
data with the sales information.

[0026] The control circuit is further configured to deter-
mine a substitutability measure for each product. The sub-
stitutability measure is associated as to whether first prede-
termined amounts of traditional substitutes for the product
exist and whether second predetermined amounts of variety
substitutes exist for each of the products. The substitutability
measure is determined at least in part by an analysis of the
shopping cart data, and a correlation between the shopping
cart data, the customer movement data, and the sales infor-
mation.

[0027] The control circuit is further configured to, based
upon the retail store count ratio, the performance of the
product, the customer loyalty to the product, and the sub-
stitutability measure of the product select an action. The
selected action includes one or more of: increasing shelf
space for the product, expanding the number of stores
carrying the product, obtaining customer feedback, negoti-
ating a deletion of the product, maintaining the product in
the stores, decreasing shelf space of the product, or reducing
percentage of stores where the product is carried. Other
examples of actions are possible. At least some of the actions
are performed by the automated vehicle moving products to,
from, or within some of the product display units.

[0028] In other aspects, the control circuit further forms a
list of all products that are to be deleted. When deletion is the
selected action, the control circuit is further configured to
determine, based upon deletions of products at a national (or
some other) level, whether to remove products on the list
from stores in the cluster.

[0029] In other examples, the control circuit is further
configured to determine a no-demand transfer level for a
product at the cluster. The no-demand transfer level is
associated with the occurrence of no demand for the product
transferring to another product. When the no-demand trans-
fer level for a product at a cluster level is below a threshold,
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all remaining items are removed on the delete list from retail
stores in the cluster. When the no-demand transfer level is
above the threshold, then a predetermined number of items
on the delete list are chosen to be kept in stores (despite
being included on the delete list). In some examples, the
items on the delete list that are to be kept in the stores (not
deleted) are selected based upon the product performance of
the product.

[0030] In other examples, the product performance is
based upon sales values or year-to-year sales growth of the
product. Other product performance measures are possible.
[0031] In yet other examples, the control circuit is con-
figured to determine clusters that do not have an item or
product. In aspects, the control circuit determines for a
second cluster where the product is not carried, when a
median loyalty is above a first threshold for products carried
in the cluster and when a median performance of the
products carried at cluster is greater than a second threshold
to expand the product into the second cluster.

[0032] In others of these embodiments, the assortment of
products is adjusted in retail stores. A plurality of retail
stores is organized as a cluster (or group). Each of the stores
in the cluster has a common assortment of products.
[0033] Product display units are disposed in each of the
retail stores in the clusters. The product display units are
configured to display the products for sale to customers.

[0034] Sales information is collected in real-time from a
plurality of sales entry devices. The sales entry devices are
disposed at retail stores both within and outside of the
cluster.

[0035] A first sensor, a second sensor, and an automated
vehicle are disposed in each store of the cluster. The first
sensor is configured to scan in real-time the shopping carts
or baskets of customer, and obtain in real-time shopping cart
data indicating items in the shopping cart or basket. The
second sensor is configured to obtain customer movement
data in real-time. The customer movement data indicates the
presence and/or movement of customers viewing a product
that is displayed at a selected one of the product display
units.

[0036] A database disposed at a central processing center
and stores a retail store count ratio. The retail store count
ratio is the percentage of stores in the cluster where a
product is carried.

[0037] At a control circuit disposed at the central process-
ing center, performance of the product and customer loyalty
to the product for each store in the cluster are determined.
The performance of the product is based upon sales infor-
mation received from the sales entry devices via a trans-
ceiver circuit. The loyalty is a measure the frequency of
customer purchases the product via the transceiver circuit.
The loyalty is determined at least in part based upon an
analysis of the customer movement data and correlation of
the customer movement data with the sales information.

[0038] At the control circuit, a substitutability measure is
determined for each product. The substitutability measure is
associated as to whether first predetermined amounts of
traditional substitutes for the product exist and whether
second predetermined amounts of variety substitutes exist
for each of the products. The substitutability measure is
determined at least in part by an analysis of the shopping cart
data, and a correlation between the shopping cart data, the
customer movement data, and the sales information.
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[0039] At the control circuit, an action is selected. The
selected action is based upon the retail store count ratio, the
performance of the product, the customer loyalty to the
product, and the substitutability measure of the product. The
action includes one or more of: increasing shelf space for the
product, expanding the number of stores carrying the prod-
uct, obtaining customer feedback, negotiating a deletion of
the product, maintaining the product in the stores, decreas-
ing shelf space of the product, or reducing percentage of
stores where the product is carried. Other examples of
actions are possible. At least some of the actions are per-
formed by an automated vehicle by moving products to,
from, or within some of the product display units.

[0040] Referring now to FIG. 1, one example of a system
100 for determining store assortment is described. The
system 100 a plurality of retail stores 102. Each of the retail
stores 102 includes product display units 104, an automated
vehicle 106, a plurality of sales entry devices 108. The
system 100 also includes an electronic communication net-
work 110 and an assortment adjustment apparatus 112.
[0041] The plurality of retail stores are organized as clus-
ters 114 and each of the stores 102 in each of the clusters 114
have a common assortment of products. Assortments may
specify the type, brand, part number, relative percentage,
and/or number of specific products carried (or desired or
planned to be carried). For example, an assortment for tools
may specify that a predetermined number of drills of a
certain brand having a specific part number are carried by
stores in the cluster. Similar information for saws, screw
drivers, hammers, and so forth may also be specified in the
assortment. Assortments may include all products in the
retail stores 102.

[0042] Inthe example of FIG. 1, some of the stores 102 are
located outside of the clusters 114. As will be described
herein, some (but not necessarily all) information for mak-
ing assortment decisions may come from stores 102 both
inside and outside the clusters 114.

[0043] The product display units 104 are disposed in each
of the retail stores 102 in the clusters 114. The product
display units 104 are configured to display the products for
sale to customers. In these regards, the product display units
104 may be or include shelves, stands, bins, or any other
structure that holds, supports, or presents products for sale to
the public.

[0044] As mentioned, an automated vehicle 106, a first
sensor 116 and a second sensor 118 are disposed in each of
the retail stores 102 of the cluster. The first sensor 116 is
configured to scan in real-time the shopping carts or baskets
of customers (or potentially being held in the hands of
customers) and in real-time obtain shopping cart data indi-
cating items in the shopping cart or basket. In examples, the
first sensor 116 may be a camera or scanner. Multiple first
sensors 116 may be deployed in different areas of the stores
102 to obtain this information. Various types of software
may be used to discern the identities of products in the
shopping cart or basket.

[0045] The second sensor 118 is configured to obtain
customer movement data in real-time by scanning for the
presence of customers viewing a product being displayed at
a selected one of the product display units. In examples, the
first sensor 116 may be a camera, scanner, or motion
detector. Multiple second sensors 118 may be linked
together in the retail stores 102 to obtain this data. This data
may, in examples, indicate whether a customer is lingering
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in front of a particular product (e.g., indicating interest),
and/or the physical movement of the customer throughout
the store. The data may include indications of how long a
particular customer positioned themselves in front of a
particular product.

[0046] It will be appreciated that the various devices,
structures, and elements that are positioned in any of the
retail stores 102 are for clarity shown as being present in
only a single one of the retail stores 102 in FIG. 1. However,
it will be appreciated that all of these devices, structures, and
elements are disposed in each of the retail stores 102 shown
in FIG. 1.

[0047] The plurality of sales entry devices 108 collect
sales information in real-time. The sales entry devices 108
are disposed at retail stores 102 both within and outside of
the clusters 114. In examples, the sales entry devices 108
may be any point-of-sale device such as a cash register,
scanner, or similar device. The sales entry devices 108 also
include electronic components (e.g., transceivers) that are
configured to transmit the collected sales information across
the network 110. The information can be transmitted in
batches (at predetermined times) or as the information is
received.

[0048] The electronic communication network 110 is
coupled to the plurality of sales entry devices 108, each of
the automated vehicles 106, each of the first sensors 116, and
each of the second sensors 118. The electronic communica-
tion network 110 may be any type of electronic network such
as the internet, a wireless network, a cellular network, or
combinations of these or other networks.

[0049] The assortment adjustment apparatus 112 is
coupled to the electronic communication network 110 and
disposed at a central processing center 115 (e.g., a company
headquarters or home office). The assortment adjustment
apparatus 112 includes a transceiver circuit 120, a database
124, and a control circuit 122. The database 124 is config-
ured to store a retail store count ratio. The retail store count
ratio is the percentage of stores in the cluster 114 where a
product is carried. The transceiver circuit 120 is configured
to receive and/or transmit information from or onto the
network 110. In examples, the transceiver circuit 120
includes electronic components that make data conversions,
act as transmitters, or buffers to store received information.
Other examples of components within the transceiver cir-
cuits 120 are possible.

[0050] The control circuit 122 is coupled to the transceiver
circuit 120 and the database 124. It will be appreciated that
as used herein the term “control circuit” refers broadly to
any microcontroller, computer, or processor-based device
with processor, memory, and programmable input/output
peripherals, which is generally designed to govern the
operation of other components and devices. It is further
understood to include common accompanying accessory
devices, including memory, transceivers for communication
with other components and devices, etc. These architectural
options are well known and understood in the art and require
no further description here. The control circuit 122 may be
configured (for example, by using corresponding program-
ming stored in a memory as will be well understood by those
skilled in the art) to carry out one or more of the steps,
actions, and/or functions described herein.

[0051] The control circuit 122 is configured to determine
the performance of the product and customer loyalty to the
product for each store in the cluster. The performance of the



US 2020/0027099 Al

product is based upon the sales information received from
the sales entry devices 108 via the transceiver circuit 120.
The loyalty is a measure of the frequency of customer
purchases the product via the transceiver circuit 120. The
loyalty is determined at least in part based upon an analysis
of the customer movement data and correlation of the
customer movement data with the sales information.
[0052] The control circuit 122 is further configured to
determine a substitutability measure for each product. The
substitutability measure is associated as to whether first
predetermined amounts of traditional substitutes for the
product exist and whether second predetermined amounts of
variety substitutes exist for each of the products. The sub-
stitutability measure is determined at least in part by an
analysis of the shopping cart data, and a correlation between
the shopping cart data, the customer movement data, and the
sales information.

[0053] In aspects, traditional substitutes refer to product
substitutions from the same area or of the same type (e.g.,
either general or specific) as the absent product. For
instance, replacing one brand of strawberry yogurt with
another brand of strawberry yogurt may constitute a tradi-
tional substitute. In aspects, variety substitutes refer to
product substitutions outside the same area or type as the
absent product. For instance, replacing strawberry yogurt
with breakfast cereal may be a variety substitute.

[0054] The control circuit 122 is further configured to,
based upon the retail store count ratio, the performance of
the product, the customer loyalty to the product, and the
substitutability measure of the product select an action. The
selected action includes one or more of: increasing shelf
space for the product, expanding the number of stores
carrying the product, obtaining customer feedback, negoti-
ating a deletion of the product, maintaining the product in
the stores, decreasing shelf space of the product, or reducing
percentage of stores where the product is carried. Other
examples of actions are possible.

[0055] At least some of the actions are performed by the
automated vehicle 106 moving products to, from, or within
some of the product display units. The automated vehicle
106 may be a drone or automated ground vehicle, or
combinations of these or other vehicles. In aspects, the
automated vehicles 106 may move items within a shelf, from
shelf-to-shelf, between different areas of the store, or from
the backroom or storeroom to the public sales area. In still
other examples, automated vehicles 106 may be responsible
for transporting items from warehouses to the retail stores
102.

[0056] In other aspects, the control circuit 122 further
forms a list of all products that are to be deleted. When
deletion is the selected action, the control circuit is further
configured to determine, based upon deletions of products at
a national level, whether to remove products on the list from
stores in the cluster. For example, a rule that specifies only
80 percent of the products on the list can be deleted may be
enforced.

[0057] In other examples, the control circuit 122 is further
configured to determine a no-demand transfer level for a
product at selected ones of the clusters 114. The no-demand
transfer level is associated with occurrence of no demand for
the product transferring to another product. In this example,
a delete list that specifies the items or products to be deleted
from the assortment of items carried by stores in a cluster
has been created. When the no-demand transfer level for a
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product at a cluster level is below a threshold, all remaining
items on the delete list are removed on the delete list from
retail stores 102 in the cluster 114. When the no-demand
transfer level is above the threshold, then a predetermined
number of items on the delete list is chosen to be kept in
stores 102. In some examples, the items on the delete list that
are to be kept are selected based upon the product perfor-
mance of the product.

[0058] In other examples, the product performance is
based upon sales values or year-to-year sales growth of the
product. Other measures of performance can also be utilized.
[0059] In yet other examples, the control circuit 122 is
configured to determine or identify clusters 114 that do not
have or carry an item or product. In aspects, the control
circuit 122 determines for one of the clusters where the
product is not carried, when the median loyalty for all the
products carried by the cluster is above a first threshold. A
determination is also made as to when the median perfor-
mance of all the products carried at a cluster is greater than
a second threshold. If both of these conditions are met, a
decision is made to expand the missing product into the
cluster.

[0060] Referring now to FIG. 2, an approach for the
assortment of products in retail stores is described. A plu-
rality of retail stores is organized as a cluster. Each of the
stores in the cluster has a common assortment of products.
[0061] At step 202, product display units are disposed in
each of the retail stores in the clusters. The product display
units are configured to display the products for sale to
customers. In examples, the product display units may be or
contain stands, shelves, holders, hooks, or another other
mechanism that can be used to present products to the public
for sale.

[0062] At step 204, sales information is collected in real-
time from a plurality of sales entry devices. The sales entry
devices are disposed at retail stores both within and outside
of the cluster. The sales entry device may be a scanner or
cash register. Other examples of sales entry devices are
possible.

[0063] At step 206, a first sensor, a second sensor, and an
automated vehicle are disposed in each store of the cluster.
The first sensor is configured to scan in real-time the
shopping carts or baskets of customer, and obtain in real-
time shopping cart data indicating items in the shopping cart
or basket. For example, the first sensor may be a camera that
obtains images that are processed to determine the content of
the shopping carts of customers.

[0064] The second sensor is configured to obtain customer
movement data in real-time. The customer movement data
indicates the presence of customers viewing a product that
is displayed at a selected one of the product display units. In
examples, the second sensor or sensors may be cameras,
temperature sensors, or motion detectors (or combinations
of these and other devices). Data from the second sensors
may be processed to determine the presence of a person near
a product and/or the duration of the stay of the person in
front of the product. Longer durations of stay may indicate
greater interest or loyalty with the product.

[0065] At step 208, a database disposed at a central
processing center stores a retail store count ratio. The retail
store count ratio is the percentage of stores in the cluster
where a product is carried.

[0066] At step 210 and at a control circuit disposed at the
central processing center, performance of the product and
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customer loyalty to the product for each store in the cluster
are determined. The performance of the product is based
upon sales information received from the sales entry devices
via a transceiver circuit. For example, sales data per unit of
time may be determined.

[0067] The loyalty is a measure the frequency of customer
purchases the product via the transceiver circuit. The loyalty
is determined at least in part based upon an analysis of the
customer movement data and correlation of the customer
movement data with the sales information. For example, a
determination may be made as to how long a customer
lingered in front of a product display for a product and this
is correlated with whether the customer purchased the
product. In aspects, when the customer lingered for a
predetermined amount of time in front of the product and/or
purchased the product, this indicates a high customer loyalty
to the product.

[0068] At step 212 and at the control circuit, a substitut-
ability measure is determined for each product. The substi-
tutability measure is associated as to whether first predeter-
mined amounts of traditional substitutes for the product exist
and whether second predetermined amounts of variety sub-
stitutes exist for each of the products. The substitutability
measure is determined at least in part by an analysis of the
shopping cart data, and a correlation between the shopping
cart data, the customer movement data, and the sales infor-
mation.

[0069] To take one example, a correlation is made as to
whether a customer substituted one product for another
product. This can be determined by analyzing the contents of
the cart of the customer, whether the customer moved from
the display of one product (that was absent) to another
second or substitute product, and then eventually purchased
the substitute product.

[0070] At step 214 and at the control circuit, an action is
selected. The selected action is based upon the retail store
count ratio, the performance of the product, the customer
loyalty to the product, and the substitutability measure of the
product, the action including one or more of: increasing
shelf space for the product, expanding the number of stores
carrying the product, obtaining customer feedback, negoti-
ating a deletion of the product, maintaining the product in
the stores, decreasing shelf space of the product, or reducing
percentage of stores where the product is carried.

[0071] At step 216, at least some of the actions are
performed by an automated vehicle by moving products to,
from, or within some of the product display units. For
example, automated vehicles can remove items from
shelves, move items within shelves, or move items between
different areas of the store to mention a few examples.
[0072] Referring now to FIG. 3, one approach for deter-
mining an assortment recommendation is described. The
recommendation is to be made for stores in a cluster of
stores. The recommendation may be, in aspects, to increase
the shelf space of an item, decrease the shelf space of an
item, delete the item from the store, or add the item to the
store, to mention a few examples. These actions may be
implemented by automated vehicles (and/or humans).
[0073] At step 302, the item number and cluster number
are obtained. Using this information, various types of infor-
mation as to how the product performed is obtained. For
example, information concerning the sales performance of
the product at the cluster is obtained from a database using
the sale information as indices to the database.
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[0074] At step 304, it is determined that the product has
obtained a high sales performance. This determination may
be made if a product performance measure (e.g., unit sales
or dollar sales) exceeded a threshold over a predetermined
period of time. Product performance, in aspects, may be
determined by sales data only within the cluster.

[0075] A determination is then made about the customer
loyalty to the product. The loyalty may relate to the amount
of time spent by customers viewing a product or by how
many times a customer purchases a product. The loyalty
may be determined from data from stores both within the
cluster and outside the cluster (e.g., across the country). A
high loyalty is determined at step 306. High loyalty refers to
when the performance measure for loyalty exceeds a thresh-
old. Next, at step 308, it is determined whether the store
count ratio is greater than or equal to 0.8. It will be
appreciated that 0.8 is one example of a store count ratio,
and that other examples are possible.

[0076] If the answer is affirmative, at step 310 shelf space
for the item is increased in stores in the cluster. If the answer
is negative, the item is expanded into other stores in the
cluster and shelf space for the item is increased.

[0077] Atstep 314, a high-performance item is determined
to have low customer loyalty. Next, at step 316, a determi-
nation is made whether there are significant traditional
substitutes and not significant variety substitutes. By “sig-
nificant” and as used herein, it is meant that a number of
substitute products exceeds (or in some cases is equal) to
some predetermined threshold. By “insignificant” and as
used herein, it is meant that a number of substitute products
is less than (or in some cases is equal) to some other
predetermined threshold.

[0078] If the answer is negative, at step 318 a category
specific decision (e.g., delete or keep the product) is made.
For instance, feedback may be obtained to make a category-
specific decision. The feedback can come from customers,
management, or other stores within or outside the cluster. If
the answer is affirmative, then negotiations are made with
the store (or others such as suppliers or manufacturers) as to
whether to delete the item. A communication (e.g., email)
may be sent to the store requesting this action be followed.
[0079] At step 322, the item has been determined to be a
low performing item. Next, a determination is made as to the
loyalty of the customer to the product. Step 324 determines
that the loyalty is high. Next, at step 326, a determination is
made as to whether the store count ratio is greater or equal
to 0.5. It will be appreciated that 0.5 is one example of a
store count ratio and that other examples can be used. If the
answer is negative, at step 328, the item is expanded into
other stores. If the answer is affirmative, the item is kept
as-is in the stores.

[0080] Step 332 determines that the product has low
loyalty among consumers. Next, at step 334, a determination
is made as to whether a significant amount of traditional
substitutes exist and whether the amount of variety substi-
tutes that exist are not significant. If the answer at step 334
is affirmative, the item is either deleted or added to a delete
list (e.g., a list of items to be deleted from the stores). If the
answer at step 334 is negative, then at step 336 a determi-
nation is made as to whether the store count ratio is greater
or equal to 0.5. It will be appreciated that 0.5 is one example
of a store count ratio and that other examples can be used.
If the answer at step 336 is negative, at step 338, the amount
of shelf space for the product is decreased. If the answer at
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step 336 is affirmative, then at step 340 either the percentage
of the products in the stores, the percentages of stores
carrying the product is reduced.

[0081] Referring now to FIG. 4, one example of an
approach for adjusting the items to be deleted. The approach
of FIG. 4 may be executed after the approach of FIG. 3 has
been performed. The example of FIG. 4 assumes a delete list
has been formed, for example, by performing the approach
of FIG. 3 across a group of products.

[0082] At step 402, a decision has been made to negotiate
or suggest a delete. At step 404, the demand transfer value
is calculated, for example at or by a demand transfer module
(e.g., a software module). This step involves determining or
obtaining the amount of demand that transfers to another
product. If a product is deleted, demand will transfer to one
or more products. The values are calculated on a product at
the cluster level. For example, a number may represent the
amount of demand for a product that will transfer to another
product. This may be some real number or a percentage.
This amount may be calculated as part of this step or have
been previously calculated by or at some other entity and
supplied to the approach of FIG. 4. Step 414 is performed
next as described below.

[0083] At step 406, a list of items to be deleted is received.
At step 408, the number of items to be deleted within a
cluster is adjusted. For example, a rule may exist specifying
that a maximum of 80 percent of items from the delete list
can be deleted. This information may come from national
sales numbers or be required by company management or
supervisors, in some examples.

[0084] At step 410, the items now set for deletion from the
cluster are sent to a demand transfer module (e.g., imple-
mented as software) for calculation of the demand transfer
value. At step 412, the demand transfer value is calculated.
As mentioned, this step involves making a determination of
the amount of demand that transfers to another product. If a
product is deleted, demand will transfer to one or more
products. The values are calculated on a product at the
cluster level.

[0085] At step 414, the total walk-off ratio is calculated.
As described herein, the total walk-off ratio is the percentage
(or amount) of demand that does not transfer to other
products when a product is not available. In other words, the
total walk-off is the lost or not transferred amount of
demand. In one example, 10% of the demand for an unavail-
able product goes to product 1, 40% to product 2, and the
remaining 50% does not get transferred. Consequently, the
total walk-off ratio is 50%. The walk-off may be calculated
at least in part by using the results of the demand transfer
analysis, which may specify how much demand was not
transferred.

[0086] Step 414 determines whether the absolute walk-off
ration is less than a predetermined cut-off or threshold. If the
answer is affirmative, then at step 416 all remaining items on
the list are deleted from the stores. If the answer is negative,
then at step 418 not all items on the list are deleted from the
stores. For example, top performing items may be main-
tained or kept in the stores.

[0087] Then, for items still on the list (or possibly items
removed from the delete list), the algorithm of FIG. 3 may
be applied again. In one example, if the cutoff were 10%, but
walk-off is 12%, items may be removed from the delete list
(and thus kept in the stores). The effect of the deletions may
be to reduce the walk-off ratio.
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[0088] In other words, a user can use demand transference
analysis (of FIG. 4) with automated recommendation in an
iterative loop (in FIG. 3) in case there are some changes in
final recommendation based on demand transference results.
Put another way, “delete” decisions for some products may
be changed to not delete decisions. This results in a more
effective and accurate product assortment determination.
[0089] Referring now to FIG. 5, one example for deter-
mining whether a product should be added to a cluster is
described. In another words, an item may be added to an
assortment for a cluster when the item is not carried by the
cluster. In the example of FIG. 5, assume retail store clusters
A, B, C, and D. An item is carried in clusters A, B, C, but
not in cluster D.

[0090] At step 502, the item number and cluster number
(or other cluster identifier) are obtained. Using this infor-
mation, various types of information as to how the product
performed is obtained. For example, information concerning
the sales performance of the product at the cluster is
obtained from a database.

[0091] At step 504, a mapping may define items in a group
and identify which clusters carry the items and which
clusters do not carry the item. In one example, a customi-
zation decision tree (CDT) node is used. In this example, a
CDT node has items in a group (11, 12 . . . 110). Item 11 is
not carried by cluster D, while items 12 . . . 10 are carried.
Everything (items I1 . . . 110) is carried by clusters A, B, and
C

[0092] At step 506, a determination is made as to whether
a median cluster loyalty of the items at cluster D (all the
items cluster D is carrying) is greater than a customer loyalty
threshold. The cluster loyalty threshold may reflect how
often customers purchased an item, or how long customers
lingered in front of an item in a store to mention two
examples. In other aspects, the loyalty may be measured for
all products across all clusters. Also, a determination is made
as to whether a median performance of the items at cluster
D (the items cluster D is carrying) is greater than a perfor-
mance threshold. In other aspects, the performance may be
measured for all products across all clusters. Average loyalty
and performance values may also be obtained and used.
[0093] If both of these conditions are met, then a decision
is made to expand the item (e.g., item I1) into the cluster D
at step 508. Otherwise, at step 510, the decision is made not
to expand the item into cluster D.

[0094] It will be appreciated that this is an example of a
scope of recommending assortment plan of items in such a
store group where that item is currently not carried by any
stores in that group. This enables a user to expand category
demand strategically in such regions, areas, store types
where significant items are not present but have potential to
draw customers.

[0095] It will also be understood that the example
approaches of FIG. 4 and FIG. 5 can be used to fine tune the
results after executing the approach of FIG. 3.

[0096] In some embodiments, one or more of the exem-
plary embodiments include one or more localized IoT
devices and controllers. As a result, in an exemplary
embodiment, the localized IoT devices and controllers can
perform most, if not all, of the computational load and
associated monitoring and then later asynchronous upload-
ing of data can be performed by a designated one of the IoT
devices to a remote server. In this manner, the computational
effort of the overall system may be reduced significantly. For



US 2020/0027099 Al

example, whenever a localized monitoring allows remote
transmission, secondary utilization of controllers keeps
securing data for other IoT devices and permits periodic
asynchronous uploading of the summary data to the remote
server. In addition, in an exemplary embodiment, the peri-
odic asynchronous uploading of data may include a key
kernel index summary of the data as created under nominal
conditions. In an exemplary embodiment, the kernel encodes
relatively recently acquired intermittent data (“KRI”). As a
result, in an exemplary embodiment, KRI includes a con-
tinuously utilized near term source of data, but KRI may be
discarded depending upon the degree to which such KRI has
any value based on local processing and evaluation of such
KRI. In an exemplary embodiment, KRI may not even be
utilized in any form if it is determined that KRI is transient
and may be considered as signal noise. Furthermore, in an
exemplary embodiment, the kernel rejects generic data
(“KRG”) by filtering incoming raw data using a stochastic
filter that provides a predictive model of one or more future
states of the system and can thereby filter out data that is not
consistent with the modeled future states which may, for
example, reflect generic background data. In an exemplary
embodiment, KRG incrementally sequences all future unde-
fined cached kernals of data in order to filter out data that
may reflect generic background data. In an exemplary
embodiment, KRG incrementally sequences all future unde-
fined cached kernals having encoded asynchronous data in
order to filter out data that may reflect generic background
data. In a further exemplary embodiment, the kernel will
filter out noisy data (“KRN”). In an exemplary embodiment,
KRN, like KRI, includes substantially a continuously uti-
lized near term source of data, but KRN may be retained in
order to provide a predictive model of noisy data. In an
exemplary embodiment, KRN and KRI, also incrementally
sequences all future undefined cached kernels having
encoded asynchronous data in order to filter out data that
may reflect generic background data.

[0097] Those skilled in the art will recognize that a wide
variety of modifications, alterations, and combinations can
be made with respect to the above described embodiments
without departing from the scope of the invention, and that
such modifications, alterations, and combinations are to be
viewed as being within the ambit of the inventive concept.

What is claimed is:

1. A system that is configured to adjust the assortment of
products in retail stores, the system comprising:

a plurality of retail stores organized as a cluster, each of
the stores in the cluster having a common assortment of
products;

product display units in each of the retail stores in the
cluster, the product display units configured to display
the products for sale to customers;

an automated vehicle, a first sensor and a second sensor
disposed in each of the retail stores of the cluster, the
first sensor being configured to scan in real-time the
shopping carts or baskets of customers and in real-time
obtain shopping cart data indicating items in the shop-
ping cart or basket, the second sensor being configured
to obtain customer movement data in real-time by
scanning the presence of customers viewing a product
being displayed at a selected one of the product display
units;
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a plurality of sales entry devices that collect sales infor-
mation in real-time, the sales entry devices being
disposed at retail stores both within and outside of the
cluster;
an electronic communication network that is coupled to
the plurality of sales entry devices, each of the auto-
mated vehicles, each of the first sensors, and each of the
second sensors;
an assortment adjustment apparatus that is coupled to the
electronic communication network and disposed at a
central processing center, the assortment adjustment
apparatus including a transceiver circuit, a database,
and a control circuit;
wherein the database is configured to store a retail store
count ratio, the retail store count ratio being the per-
centage of stores in the cluster where a product is
carried;
wherein the control circuit is configured to:
determine performance of the product and customer
loyalty to the product for each store in the cluster, the
performance of the product being based upon the
sales information received from the sales entry
devices via the transceiver circuit, the loyalty being
a measure of the frequency of customer purchases
the product via the transceiver circuit, the loyalty
being determined at least in part based upon an
analysis of the customer movement data and corre-
lation of the customer movement data with the sales
information;

determine a substitutability measure for each product,
the substitutability measure associated as to whether
first predetermined amounts of traditional substitutes
for the product exist and whether second predeter-
mined amounts of variety substitutes exist for each
of the products, the substitutability measure being
determined at least in part by an analysis of the
shopping cart data, and a correlation between the
shopping cart data, the customer movement data, and
the sales information;

based upon the retail store count ratio, the performance
of the product, the customer loyalty to the product,
and the substitutability measure of the product, select
an action including one or more of: increasing shelf
space for the product, expanding the number of
stores carrying the product, obtaining customer feed-
back, negotiating a deletion of the product, main-
taining the product in the stores, decreasing shelf
space of the product, or reducing percentage of stores
where the product is carried;

wherein at least some of the actions are performed by the
automated vehicle moving products to, from, or within
some of the product display units.

2. The system of claim 1, where the control circuit further

forms a list of all products that are to be deleted;

wherein, when deletion is the selected action, the control
circuit is further configured to determine, based upon
deletions of products at a national level, whether to
remove products on the list from stores in the cluster.

3. The system of claim 2, wherein the control circuit is

further configured to determine a no-demand transfer level
for a product at the cluster, the no-demand transfer level
associated with occurrence of no demand for the product
transferring to another product, and when the no-demand
transfer level for a product at a cluster level is below a
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threshold, remove all remaining items on the delete list from
retail stores in the cluster, and when the no-demand transfer
level is above the threshold, then choose a predetermined
number of items on the delete list to keep in stores.

4. The system of claim 3, wherein the items on the delete
list that are to be kept are selected based upon the product
performance of the product.

5. The system of claim 1, wherein the product perfor-
mance is based upon sales values or year-to-year sales
growth of the product.

6. The system of claim 1, wherein the control circuit is
configured to determine clusters that do not have an item.

7. The system of claim 6 wherein the control circuit
determines for a second cluster where the product is not
carried, when a median loyalty is above a first threshold for
products carried in the cluster and when a median perfor-
mance of the products carried at cluster is greater than a
second threshold to expand the product into the second
cluster.

8. A method for adjusting the assortment of products in
retail stores, the method comprising:

organizing a plurality of retail stores organized as a

cluster, each of the stores in the cluster having a
common assortment of products;

disposing product display units in each of the retail stores

in the cluster, the product display units configured to
display the products for sale to customers;

collecting sales information in real-time from a plurality

of sales entry devices, the sales entry devices being
disposed at retail stores both within and outside of the
cluster;
disposing a first sensor, a second sensor, and an automated
vehicle in each store of the cluster, wherein the first
sensor is configured to scan in real-time the shopping
carts or baskets of customer, and obtain in real-time
shopping cart data indicating items in the shopping cart
or basket, wherein the second sensor is configured to
obtain customer movement data in real-time, the cus-
tomer movement data indicating the presence of cus-
tomers viewing a product that is displayed at a selected
one of the product display units;
storing at a database disposed at a central processing
center a retail store count ratio, the retail store count
ratio being the percentage of stores in the cluster where
a product is carried;

at a control circuit disposed at the central processing
center, determining performance of the product and
customer loyalty to the product for each store in the
cluster, the performance of the product being based
upon sales information received from the sales entry
devices via a transceiver circuit, the loyalty being a
measure the frequency of customer purchases the prod-
uct via the transceiver circuit, the loyalty being deter-
mined at least in part based upon an analysis of the
customer movement data and correlation of the cus-
tomer movement data with the sales information;
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at the control circuit, determining a substitutability mea-
sure for each product, the substitutability measure
associated as to whether first predetermined amounts of
traditional substitutes for the product exist and whether
second predetermined amounts of variety substitutes
exist for each of the products, the substitutability mea-
sure being determined at least in part by an analysis of
the shopping cart data, and a correlation between the
shopping cart data, the customer movement data, and
the sales information;

the control circuit, selecting an action, the selected
action based upon the retail store count ratio, the
performance of the product, the customer loyalty to the
product, and the substitutability measure of the product,
the action including one or more of: increasing shelf
space for the product, expanding the number of stores
carrying the product, obtaining customer feedback,
negotiating a deletion of the product, maintaining the
product in the stores, decreasing shelf space of the
product, or reducing percentage of stores where the
product is carried;

performing at least some of the actions by an automated

vehicle by moving products to, from, or within some of
the product display units.

9. The method of claim 8, further comprising, at the
control circuit, forming a list of all products that are to be
deleted;

wherein, when deletion is the selected action, the control

circuit is further configured to determine, based upon
deletions of products at a national level, whether to
remove products on the list from stores in the cluster.

10. The method of claim 9, further comprising, at the
control circuit, determining a no-demand transfer level for a
product at the cluster, the no-demand transfer level associ-
ated with occurrence of no demand for the product trans-
ferring to another product, and when the no-demand transfer
level for a product at a cluster level is below a threshold, and
removing all remaining items on the delete list from retail
stores in the cluster, and when the no-demand transfer level
is above the threshold, then choosing a predetermined num-
ber of items on the delete list to keep in stores.

11. The method of claim 10, wherein the items on the
delete list that are to be kept are selected based upon the
product performance of the product.

12. The method of claim 8, wherein the product perfor-
mance is based upon sales values or year-to-year sales
growth of the product.

13. The method of claim 8, further comprising, at the
control circuit, determining clusters that do not have an item.

14. The method of claim 13, further comprising, at the
control circuit, determining for a second cluster where the
product is not carried, when a median loyalty is above a first
threshold for products carried in the cluster and when a
median performance of the products carried at cluster is
greater than a second threshold to expand the product into
the second cluster.
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