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SYSTEMS AND TECHNIQUES FOR PRESENTING AND RATING ITEMS
IN AN ONLINE MARKETPLACE

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority to U.S. Provisional Patent Application Serial No.
62/156,584, titled “Presentation and Recommendation of Products in an Online Marketplace”
and filed on May 4, 2015 under Attorney Docket No. CTL-001PR, the content of which is

incorporated by reference herein to the maximum extent permitted by applicable law.

COPYRIGHT STATEMENT

This disclosure, including the drawings, contains material that is subject to copyright
projection. The copyright owner has no objection to the facsimile reproduction by anyone of
the patent document or the patent disclosure as it appears in the Patent and Trademark Office

patent files or records, but otherwise reserves all copyrights whatsoever.

FIELD OF INVENTION

This disclosure relates generally to systems and techniques for ranking and rating items.
Some embodiments relate specifically to ranking items in electronic commerce and, more
particularly, to generating user-specific catalogs in an online marketplace for goods and
services based, at least in part, on rankings of the goods and services. Some embodiments relate
specifically to rating items in electronic commerce and, more particularly, to generating

predicted ratings for items in an online marketplace.

BACKGROUND

The widespread availability of computer devices capable of communicating with each
other through communication networks (e.g., the Internet) facilitates online shopping and
electronic commerce (“e-commerce™). For example, consumers can shop for items (e.g.,
products and/or services) in online marketplaces. Purchased products can be shipped directly to
the consumers. For many consumers, online shopping can be more convenient and more

efficient than visiting brick-and-mortar stores in person.
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The availability of networked computer devices also facilitates the sharing of ratings
and reviews of items by consumers. For example, many online marketplaces permit users to
submit ratings and reviews of items, which other users can view when deciding whether to

purchase the items.

SUMMARY OF THE INVENTION

Although shopping in an online marketplace can be more convenient that visiting a
brick-and-mortar store, many online marketplaces provide an inefficient online shopping
experience, thereby making inefficient use of consumers’ time and of the resources of computer
systems that implement and provide access to the online marketplaces. Such inefficiency can be
particularly acute when the consumer is shopping for an item of a particular type, but has not
yet decided which item to purchase. The inventors have recognized and appreciated that the
efficiency of a user’s online shopping experience can be enhanced by presenting items of a
specified type to a user in a particular order, based on the items” “purchaseability scores.” In
this way, the items that the user is most likely to purchase (or to be interested in purchasing)
may be presented to the user before (or in lieu of) presenting other items that the user is less
likely to purchase. As a result, the user may successfully complete the shopping experience
more quickly, thereby saving the user’s time and conserving the resources of the computer
systems that implement and provide access to the online marketplace.

According to an aspect of the present disclosure, a computer-implemented method is
provided, including: receiving, from a device of a user, data indicative of selection of a type of
item; for each of a plurality of items of the type, determining a purchaseability score for the
respective item based, at least in part, on (1) a number of impressions of the respective item
provided to a plurality of users during a time period, (2) a quantity of the respective item
purchased by the plurality of users, and (3) a quantity of the respective item added to shopping
carts of the plurality of users; determining a ranking of the items included in the plurality of
items based, at least in part, on the purchaseability scores of the respective items included in the
plurality of items; generating item feed data indicating an ordering of a set of items including
the plurality of items, wherein the ordering of the items included in the set of items is
determined based, at least in part, on the ranking of the items included in the plurality of items;
and providing the item feed data to the device of the user, wherein the device of the user is

configured to display a scrollable feed of item panels corresponding to the items included in the
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set of items, and wherein the item panels in the scrollable feed are ordered according to the
ordering of the corresponding items in the item feed data.

In some embodiments, the purchaseability score for the respective item is further based,
at least in part, on a purchase price of the item. In some embodiments, the purchaseability score
for the respective item is further based, at least in part, on a quantity of the respective item
added to wish lists of the plurality of users.

In some embodiments, the purchaseability score for the respective item is based, at least

in part, on the expression:

quant_purchases i quant_cart quant_wish_list
- - X /price + Wy X ———— + W; X — -
impressions impressions impressions

1
wherein W1, W», and W3 are first, second, and third weights, respectively, wherein
‘impressions’ is the number of impressions of the respective item provided to the plurality of
users during the time period, wherein ‘quant_purchases’ is the quantity of the item purchased
by the plurality of users, wherein ‘quant_cart’ is the quantity of the item added to shopping
carts of the plurality of users, wherein ‘quant wish_list’ is the quantity of the item added to
wish lists of the plurality of users, and wherein “price’ is a purchase price of the item.

In some embodiments, the method further includes selecting users for inclusion in the
plurality of users based, at least in part, on one or more similarities between the user and the
users. In some embodiments, the plurality of items is a first plurality of items, the method
further includes determining a ranking of a second plurality of items based, at least in part, on
(1) the one or more similarities between the user and the users, and (2) data indicating whether
the users purchased the respective items included in the plurality of items, and the set of items
further includes the second plurality of items. In some embodiments, the ordering of the set of
items is further determined based, at least in part, on the ranking of the second plurality of
items.

In some embodiments, an ordering among the first plurality of items within the set of
items matches an ordering among the first plurality of items within the ranking of the first
plurality of items, an ordering among the second plurality of items within the set of items
matches an ordering among the second plurality of items within the ranking of the second
plurality of items, and an ordering within the set of items between items included in the first
plurality of items and items included in the second plurality of items is determined

probabilistically.
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In some embodiments, the method further includes determining the ordering of the set
of items, including: (a) probabilistically selecting between the first plurality of items and the
second plurality of items, wherein a first probability of selecting the first plurality of items is P;
and a second probability of selecting the second plurality of items is 1 - Py; (b) from the
selected plurality of items, identifying a highest-ranked item that has not yet been assigned a
position in the ordering of the set of items, and assigning the identified item to a next position
in the ordering of the set of items; and repeating steps (a) and (b) until a specified number of
items have been assigned positions in the ordering of the set of items or until all the items in the
first and second pluralities of items have been assigned positions in the ordering of the set of
items.

In some embodiments, the method further includes changing the first and second
probabilities in response to passage of a specified period of time and/or in response to a request
to change the ordering of the set of items. In some embodiments, the method further includes
changing the rankings of the items included in the plurality of items by performing a weighted
random shuffling of the purchaseability scores of the items included in the plurality of items.

According to another aspect of the present disclosure, a system is provided, including
one or more computers programmed to perform operations including: receiving, from a device
of a user, data indicative of selection of a type of item; for each of a plurality of items of the
type, determining a purchaseability score for the respective item based, at least in part, on (1) a
number of impressions of the respective item provided to a plurality of users during a time
period, (2) a quantity of the respective item purchased by the plurality of users, and (3) a
quantity of the respective item added to shopping carts of the plurality of users; determining a
ranking of the items included in the plurality of items based, at least in part, on the
purchaseability scores of the respective items included in the plurality of items; generating item
feed data indicating an ordering of a set of items including the plurality of items, wherein the
ordering of the items included in the set of items is determined based, at least in part, on the
ranking of the items included in the plurality of items; and providing the item feed data to the
device of the user, wherein the device of the user is configured to display a scrollable feed of
item panels corresponding to the items included in the set of items, and wherein the item panels
in the scrollable feed are ordered according to the ordering of the corresponding items in the

item feed data.
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In some embodiments, the purchaseability score for the respective item is further based,
at least in part, on a purchase price of the item. In some embodiments, the purchaseability score
for the respective item is further based, at least in part, on a quantity of the respective item
added to wish lists of the plurality of users.

In some embodiments, the purchaseability score for the respective item is based, at least

in part, on the expression:

quant_purchases i quant_cart quant_wish_list
- - X 4/price + W) X ——— 4+ W; X — -
impressions impressions impressions

1
wherein W1, W, and W3 are first, second, and third weights, respectively, wherein
‘impressions’ is the number of impressions of the respective item provided to the plurality of
users during the time period, wherein ‘quant_purchases’ is the quantity of the item purchased
by the plurality of users, wherein ‘quant_cart’ is the quantity of the item added to shopping
carts of the plurality of users, wherein ‘quant wish_list’ is the quantity of the item added to
wish lists of the plurality of users, and wherein “price’ is a purchase price of the item.

In some embodiments, the operations further include selecting users for inclusion in the
plurality of users based, at least in part, on one or more similarities between the user and the
users. In some embodiments, the plurality of items is a first plurality of items, wherein the
operations further include determining a ranking of a second plurality of items based, at least in
part, on (1) the one or more similarities between the user and the users, and (2) data indicating
whether the users purchased the respective items included in the plurality of items, and wherein
the set of items further includes the second plurality of items. In some embodiments, the
ordering of the set of items is further determined based, at least in part, on the ranking of the
second plurality of items.

In some embodiments, an ordering among the first plurality of items within the set of
items matches an ordering among the first plurality of items within the ranking of the first
plurality of items, an ordering among the second plurality of items within the set of items
matches an ordering among the second plurality of items within the ranking of the second
plurality of items, and an ordering within the set of items between items included in the first
plurality of items and items included in the second plurality of items is determined
probabilistically.

In some embodiments, the operations further include determining the ordering of the set

of items, including: (a) probabilistically selecting between the first plurality of items and the
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second plurality of items, wherein a first probability of selecting the first plurality of items is P;
and a second probability of selecting the second plurality of items is 1 - Py; (b) from the
selected plurality of items, identifying a highest-ranked item that has not yet been assigned a
position in the ordering of the set of items, and assigning the identified item to a next position
in the ordering of the set of items; and repeating steps (a) and (b) until a specified number of
items have been assigned positions in the ordering of the set of items or until all the items in the
first and second pluralities of items have been assigned positions in the ordering of the set of
items.

In some embodiments, the operations further include changing the first and second
probabilities in response to passage of a specified period of time and/or in response to a request
to change the ordering of the set of items. In some embodiments, the operations further include
changing the rankings of the items included in the plurality of items by performing a weighted
random shuffling of the purchaseability scores of the items included in the plurality of items.

According to another aspect of the present disclosure, a computer storage medium is
provided, the computer storage medium having instructions stored thereon that, when executed
by a data processing apparatus, cause the data processing apparatus to perform operations
including: receiving, from a device of a user, data indicative of selection of a type of item; for
each of a plurality of items of the type, determining a purchaseability score for the respective
item based, at least in part, on (1) a number of impressions of the respective item provided to a
plurality of users during a time period, (2) a quantity of the respective item purchased by the
plurality of users, and (3) a quantity of the respective item added to shopping carts of the
plurality of users; determining a ranking of the items included in the plurality of items based, at
least in part, on the purchaseability scores of the respective items included in the plurality of
items; generating item feed data indicating an ordering of a set of items including the plurality
of items, wherein the ordering of the items included in the set of items is determined based, at
least in part, on the ranking of the items included in the plurality of items; and providing the
item feed data to the device of the user, wherein the device of the user is configured to display a
scrollable feed of item panels corresponding to the items included in the set of items, and
wherein the item panels in the scrollable feed are ordered according to the ordering of the
corresponding items in the item feed data.

Although user-provided ratings of items in an online marketplace can assist consumers

in assessing other consumers’ opinions of an item before purchasing the item, user-provided
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ratings can be misleading. Consumers who make purchasing decisions based on misleading
ratings data can make sub-optimal purchasing decisions, to their own detriment. For example,
the number of user-provided ratings for some items (e.g., items offered for sale only recently)
can be very low, and the distribution of the ratings for such items may not be representative of
the actual distribution of opinions of consumers who are familiar with the item. Thus, there is a
need for ratings systems and techniques that more accurately represent the actual distribution of
opinions of consumers who are familiar with an item, even when the number of user-provided
ratings for the item is low. The inventors have recognized and appreciated that the accuracy of
the distribution of ratings for an item with a low number of user-provided ratings can be
enhanced by supplementing the user-provided ratings with one or more predicted ratings. For
many items, the actual distribution of item ratings can be accurately predicted (e.g., based on
the item’s type, price, manufacturer, etc.). As the number of user-provided ratings for an item
increases, the number of predicted ratings can be reduced, until only user-provided ratings for
the item are displayed.

According to another aspect of the present disclosure, a method is provided, including:
obtaining one or more user-provided ratings for an item, wherein the one or more user-provided
ratings are provided by users of a computer system; determining whether the number of user-
provided ratings for the item exceeds a threshold number of ratings for the item; and based on a
determination that the number of user-provided ratings for the item does not exceed the
threshold number of ratings: obtaining a plurality of predicted ratings for the item, and
providing a set of ratings for the item to a device of a user, wherein the set of ratings for the
item includes the one or more user-provided ratings and the plurality of predicted ratings.

In some embodiments, a distribution of the predicted ratings for the item substantially
matches a predicted distribution of ratings for the item. In some embodiments, the method
further includes determining the predicted distribution of ratings for the item based, at least in
part, on a categorization of the item, a manufacturer of the item, a seller of the item, and/or a
price of the item. In some embodiments, the method further includes determining the predicted
distribution of ratings for the item based, at least in part, on actual distributions of ratings for
one or more other items. In some embodiments, the item and the one or more other items are in
the same category (or collection) of items, are manufactured by the same manufacturer, are sold

by the same seller, and/or have prices in the same range of prices.
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In some embodiments, the one or more user-provided ratings are one or more first user-
provided ratings, and the method further includes: obtaining one or more second user-provider
ratings for the item; determining whether a combined number of the first and second user-
provided ratings for the item exceeds the threshold number of ratings for the item; and based on
a determination that the combined number of user-provided ratings for the item exceeds the
threshold number of ratings: providing a set of ratings for the item to a device of a user,
wherein the set of ratings for the item consists of the one or more first user-provided ratings
and the one or more second user-provided ratings.

According to another aspect of the present disclosure, a system is provided, including
one or more computers programmed to perform operations including: obtaining one or more
user-provided ratings for an item, wherein the one or more user-provided ratings are provided
by users of a computer system; determining whether the number of user-provided ratings for
the item exceeds a threshold number of ratings for the item; and based on a determination that
the number of user-provided ratings for the item does not exceed the threshold number of
ratings: obtaining a plurality of predicted ratings for the item, and providing a set of ratings for
the item to a device of a user, wherein the set of ratings for the item includes the one or more
user-provided ratings and the plurality of predicted ratings.

In some embodiments, a distribution of the predicted ratings for the item substantially
matches a predicted distribution of ratings for the item. In some embodiments, the operations
further include determining the predicted distribution of ratings for the item based, at least in
part, on a categorization of the item, a manufacturer of the item, a seller of the item, and/or a
price of the item. In some embodiments, the operations further include determining the
predicted distribution of ratings for the item based, at least in part, on actual distributions of
ratings for one or more other items. In some embodiments, the item and the one or more other
items are in the same category (or collection) of items, are manufactured by the same
manufacturer, are sold by the same seller, and/or have prices in the same range of prices.

In some embodiments, the one or more user-provided ratings are one or more first user-
provided ratings, and the operations further include: obtaining one or more second user-
provider ratings for the item; determining whether a combined number of the first and second
user-provided ratings for the item exceeds the threshold number of ratings for the item; and
based on a determination that the combined number of user-provided ratings for the item

exceeds the threshold number of ratings: providing a set of ratings for the item to a device of a
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user, wherein the set of ratings for the item consists of the one or more first user-provided
ratings and the one or more second user-provided ratings.

According to another aspect of the present disclosure, a computer storage medium is
provided, the computer storage medium having instructions stored thereon that, when executed
by a data processing apparatus, cause the data processing apparatus to perform operations
including: obtaining one or more user-provided ratings for an item, wherein the one or more
user-provided ratings are provided by users of a computer system; determining whether the
number of user-provided ratings for the item exceeds a threshold number of ratings for the
item; and based on a determination that the number of user-provided ratings for the item does
not exceed the threshold number of ratings: obtaining a plurality of predicted ratings for the
item, and providing a set of ratings for the item to a device of a user, wherein the set of ratings
for the item includes the one or more user-provided ratings and the plurality of predicted
ratings.

In some embodiments, a distribution of the predicted ratings for the item substantially
matches a predicted distribution of ratings for the item. In some embodiments, the operations
further include determining the predicted distribution of ratings for the item based, at least in
part, on a categorization of the item, a manufacturer of the item, a seller of the item, and/or a
price of the item. In some embodiments, the operations further include determining the
predicted distribution of ratings for the item based, at least in part, on actual distributions of
ratings for one or more other items. In some embodiments, the item and the one or more other
items are in the same category (or collection) of items, are manufactured by the same
manufacturer, are sold by the same seller, and/or have prices in the same range of prices.

In some embodiments, the one or more user-provided ratings are one or more first user-
provided ratings, and the operations further include: obtaining one or more second user-
provider ratings for the item; determining whether a combined number of the first and second
user-provided ratings for the item exceeds the threshold number of ratings for the item; and
based on a determination that the combined number of user-provided ratings for the item
exceeds the threshold number of ratings: providing a set of ratings for the item to a device of a
user, wherein the set of ratings for the item consists of the one or more first user-provided

ratings and the one or more second user-provided ratings.
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Other aspects and advantages of some embodiments of the invention will become
apparent from the following drawings and detailed description, which illustrate the principles
of the invention, by way of example only.

The foregoing Summary, including the description of motivations for some
embodiments and/or advantages of some embodiments, is intended to assist the reader in
understanding the present disclosure, and does not in any way limit the scope of any of the

claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the some embodiments may be understood by referring to the following
description taken in conjunction with the accompanying drawings. In the drawings, like
reference characters generally refer to the same parts throughout the different views. Also, the
drawings are not necessarily to scale, emphasis instead generally being placed upon illustrating
principles of some embodiments of the invention.

FIG. 1 shows a computer system, according to some embodiments;

FIG. 2 shows a user interface for accessing an online marketplace, according to some
embodiments;

FIGS. 3A, 3B, and 3C show first, second, and third user interfaces, respectively, for
encouraging a user to place an item into a virtual shopping cart, according to some
embodiments;

FIGS. 4A and 4B show first and second user interfaces, respectively, for encouraging a
user to initiate a checkout process in an online marketplace, according to some embodiments;

FIG. 5 shows a user interface for viewing an item feed, according to some
embodiments;

FIGS. 6A, 6B, and 6C show first, second, and third user interfaces, respectively, for
encouraging a user to save an item to a virtual wish list, according to some embodiments;

FIGS. 7A, 7B, 7C, and 7D show first, second, third, and fourth user interfaces,
respectively, for submitting ratings of an item, according to some embodiments; and

FIG. 8A, 8B, and 8C show first, second, and third user interfaces, respectively, for

registering for an online marketplace, according to some embodiments.
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DETAILED DESCRIPTION

FIG. 1 illustrates an example computer system 100 suitable for implementing and
providing access to an online marketplace. A server system 122 provides functionality for
implementing an online marketplace. The server system 122 comprises software components
and databases that can be deployed at one or more data centers 121 in one or more geographic
locations, for example. The server system 122 software components comprise a front-end
server 112, a catalog generator 114, and a rating module 116. The server system 122 can also
include one or more software components for inventory management and load balancing. The
software components can comprise subcomponents that can execute on the same or on different
individual data processing apparatus. The server system 122 databases comprise a user data
database 132, transaction data database 134, and product data database 136. The databases can
reside in one or more physical storage systems. The software components and databases will be
described further below.

The front-end server 112 provides catalog content to users of the online marketplace,
facilitates transactions by the users, and manages user access to the online marketplace. The
catalog generator 114 generates catalog content (or “a feed™) for users of the online
marketplace. The rating module 116 generates rating data for items (e.g., products and/or
services) in the online marketplace. The front-end server 112 , the catalog generator 114, and
the rating module 116 will be further described below.

Users of the online marketplace (e.g., user 151) use client devices (e.g., client device
150) to access the online marketplace implemented by the server system 122 through one or
more data communication networks 113 such as the Internet, for example. A client device is a
data processing apparatus (e.g., a smart phone, a tablet computer, a smart watch, a personal
computer, a game console, or an in-car media system). Other examples of client devices are
possible. The user can access the online marketplace from a user interface 154 of a client
application 152 running on the client device 150. The client application 152 can be a web
browser or a special-purpose software application (e.g., a “mobile app”), for example. The user
interface 154 is a graphical user interface that allows a user to interact with one or more
catalogs of the online store, make purchases, create wish lists, and/or log on to the online store,
for example. The user interface 154 will be further described below.

By way of illustration, when the user uses the client application 152 to access the online

marketplace, the client application 152 retrieves, from the front-end server 112, catalog content
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specific for the user, and presents the catalog content in the user interface 154. The catalog
content can be created by the catalog generator 114 and provided to the front-end server 112.
Creating catalog content will be further described below.

When the user selects an item (e.g., product or service) to purchase from one or more
catalogs presented in the user interface 154, the client application 152 presents in the user
interface 154 a “shopping cart™ or list that contains the selected products and/or services.
Meanwhile, the client application 152 can send the front-end server 112 a request for creating
or updating a copy of the user’s shopping cart which is stored in transaction data database 134.

When the user makes a purchase (e.g., initiates a checkout for an item in the user’s
shopping cart presented by the client device 152), the client device 152 sends the front-end
server 112 a request for completing the purchase. The front-end server 112 completes the
purchase and stores a transaction record for the purchase in the transaction data database 134.

The user can also select a product or service in one or more catalogs presented by the
client application 152 to add the item to a “wish list” to which the user can return later for
future viewing or purchasing. In response to the user’s selection, the client application 152
presents in the user interface 152 a wish list that contains the selected product and/or service
along with any previously added products and services. The client application 152 sends the
front-end server 112 a request for creating or updating a copy of the user’s wish list which is

stored in the transaction data database 134.

Hybrid User Interface

FIG. 2 illustrates an example user interface 201 of the client application 152 for
accessing the online marketplace implemented by the server system 122. The user interface 201
presents a product catalog (or “feed”) for the online marketplace. In some implementations, the
user interface 201 comprises a category panel 210, collection panel 220, and an item panel
(e.g., aproduct panel) 230. The category panel 210 presents one or more selectable icons
corresponding to respective item categories in the online marketplace. Example categories
include fashion, watchers, shores, shorts, shirt, jeans, sunglasses, jackets, polo, belt, pants,
gadgets, hoodies, suits, rings, wallets and bags, services, and gadgets. Other categories are
possible. The category panel 210 can be scrolled horizontally (toward left or right) to display

available icons (categories). A user can select a category icon, causing the client application
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152 to present another user interface displaying a list of individual products (a product feed) of
the corresponding category.

The collection panel 220 presents one or more collections of items (“item collections™,
e.g., product collections or service collections). A product collection is a list of similar
products. Each selectable frame (e.g., 221) displays sample product images of a corresponding
collection. The collection panel 220 can be scrolled horizontally to display available
collections. A user can select a collection frame, causing the client application 152 to present
another user interface displaying a list of individual products (a product feed) of the collection.

The product panel 230 presents a list or feed of individual products. Each selectable
frame (e.g., 231) displays a sample image of a corresponding product. The product panel 230
can be scrolled vertically (up or down) to display available products. The product panel 230 can
expand upwards and overlay the collection panel 220 and category panel 210. A user can select
a product frame, causing the client application 152 to present another user interface (a detail
product page) displaying further information of the corresponding product.

The collections and product feeds described above are created for a particular user (i.e.,
user-specific) by the catalog generator 114 of the server system 122. The client application 152
can record the user’s viewing history and send the viewing history to the front-end server 112,
which can in turn store the viewing history in the user data database 132. The catalog generator
114 can access the viewing history of the user and create catalog content including layout of the
user interface 201 for the user based on the user’s viewing history, and provide the catalog
content to the client device 152 (e.g., via the front-end server 112). For instance, if the user has
viewed more often products or collections related to a particular category, the particular
category can be placed ahead of other categories in the category panel 210. Collections related
to the particular category can also be placed ahead of other collections in the collection panel
220. Products related to the particular category can also be placed ahead of products related to
other categories in the product panel 230. In various implementations, the order of the
collection or product placements in the collection panel 220 and product panel 230 can be
rearranged (shuffled) such that the user can discover “new” products. For instance, for the first
10 products listed in the product panel 230, the catalog generator 114 can create a layout that
includes 4 products from a category most viewed by the user, 2 products from a category
viewed next most by the user, 2 products from a category viewed next most by the user, and 2

products from one or more other categories (e.g., randomly chosen categories). The viewing
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history can be collected over a relatively short moving time window (e.g., past two weeks). In
this way, content of a product feed can reflect more recent activities of the user in the online

marketplace. Creation of product feeds will be further described later.

Add to Cart Offers

To encourage a user to make a purchase through the online marketplace implemented
by the server system 122, product feeds created by the catalog generator 114 and presented by
the client application 152 can include various incentives or offers for the user.

FIGS. 3A-3C illustrate user interfaces for encouraging a user to place a viewed product
into a shopping cart. In some embodiments, the user interfaces illustrated in FIGS. 3A-3C may
be presented to the user as part of method for encouraging the user to place a viewed product in
a shopping cart. In FIG. 3A, a user can select a particular item (e.g., product) 302 in an item
feed (e.g., product feed) 301. In response to the user’s selection, the client application 152
presents an item detail page (e.g., product detail page) 310, as illustrated in FIG. 3B. The
product detail page 310 includes an offer 312 for the user. The offer 312 encourages the user to
place the particular product in a shopping cart to obtain (“unlock™) a discount to the listed price
($14) of the particular product. The actual discount is unknown to the user before the user
places the particular product in the shopping cart. The offer 312 also includes a timer (“03:58)
indicating time left before the offer expires, encouraging the user to place the particular product
in the shopping cart soon. After the user selects a “Buy™ icon 314, the client application 152
presents a shopping cart page 320, including an overlaying frame 322, as illustrated in FIG. 3C.
The overlaying frame 322 indicates the discounted price ($13). The overlaying frame 322 also
includes a timer (“00:59:58”) indicating time left before the offer expires, encouraging the user
to purchase the particular product by completing a checkout of the particular product from the
shopping cart.

In the product feed 301, a subset of products can be selected (e.g., by the catalog
generator 114) to provide offers encouraging the user to place the products in the shopping cart.
More particularly, the subset of products can be selected randomly. The amount of discount for
each offering can also be determined randomly. In this way, each user could see different
products offering different discounts encouraging the each user to place products in the

shopping cart. In addition, if the offering of a particular product to a particular user expires, the
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offering on the same particular product can be made unavailable to that user for a specified

period of time (e.g., one week).

Checkout Offer

FIGS. 4A and 4B illustrate user interfaces for encouraging a user to initiate a checkout
of a product in a shopping cart. In some embodiments, the user interfaces illustrated in FIGS.
4A and 4B may be presented to the user as part of method for encouraging the user to initiate a
checkout of a product in a shopping cart. FIG. 4A illustrates an example product detail page
401. In response to a user’s selection of a “Buy” icon 402 in the product detail page 401, the
client application 152 presents a shopping cart page 420, as illustrated in FIG. 4B. The
shopping cart page includes an offer 422 (5% back as a gift card for your next order™) that
encourages the user to check out the product (from the shopping cart) within a specified time
period, as indicated by a timer (*10:34”). The user can complete the purchase by selecting a
“Checkout” icon 425 in the shopping cart page 420. The offer can be provided to the user
automatically. For instance, after receiving from the client application 152 a message indicating
initiation of the purchase by the user, the front-end server 152 can complete the purchase and
place the purchase information in the transaction data database 134. The front-end server 152
can also store in the transaction data database 134 a record of a credit (5% of $12.00 = $0.60)
that can be used by the user at a later time.

The offer for encouraging a user to check out a product in the user’s shopping cart can
be provided to users that have not checked out (made purchases) for a specified period of time
(e.g., past two weeks). The offer can be provided to such users randomly, so a user cannot
expect when the offer will be available. If the offer is shown to a particular user and expires
before the particular user makes a purchase, the offer can be made unavailable to the particular

user for a specified period of time (e.g., three days).

Hourly Deal
FIG. 5 illustrates an example item feed page (e.g., product feed page) 501 with limited

time offers. In FIG. 5, one or more products 502 from the product feed of the product feed page
501 have limited time offers (“Hourly Deals™). Each discounted product 502 has a timer (e.g.,

“58:32”) indicating the time remaining before the offer expires. The discounted products 502
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can be placed at the top of the product feed, and remain on top of the product feed after a
refresh of the product feed page 501 (before the timer expires).

The discounted products 502 can be selected (e.g., by the catalog generator 114)
randomly from the product feed. When a particular product is selected for this offer, the
particular product can be made unavailable for selection for this offer for a specified period of

time (e.g., five days).

Save to See Price

FIGS. 6 A-6C illustrate user interfaces for encouraging a user to save a product to a wish
list. In some embodiments, the user interfaces illustrated in FIGS. 6A-6C may be presented to
the user as part of method for encouraging the user to save a product to a wish list. FIG. 6A
illustrates an item feed page (e.g., a product feed page) 601. In the product feed page 601, a
discount (-38%) is shown for a product 602 but the price for the product 602 is not shown.
Instead, a message “Save to see today’s price!”” encourages the user the save the product 602 to
a wish list. Note that even after the user selects the product 602 in the product feed page 601,
without selecting the “Save” icon 605 (to save the product 602 to a wish list), the detail item
page (e.g., detail product page) 611 still does not show the price for the product 602, as
illustrated in FIG. 6B. Instead, the detail product page 611 shows a message (“Save to see
today’s price!”) that encourages the user the save the product 602 to a wish list. In the example
of FIG. 6B, the detail product page 611 also include a timer 615 (*“04:32”) that indicates time
remaining for the offer, and encourages the user to add the product 612 to the shopping cart.

If the user selects the save icon 605 in the product feed page 601 illustrated in FIG. 6A,
or selects the save icon 614 in the detail product page 611 illustrated in FIG. 6B, the client
application 152 updates the detail product page 611 with the discounted price 621 ($31), as
illustrated in FIG. 6C. In the example of FIG. 6C, the updated detail product page 611 also
includes the timer 615 encouraging the user to place the product 612 in the shopping cart within
the remaining time.

In various implementations, one product is shown at a time with a save-to-see-price
offer in a view of a product feed page. In reference to FIG. 6A, since approximately four to six
products are shown at a time in a view port of the product feed page 601, one out of every four
to six products in the product feed page 601 can be shown with a save-to-see price offer, for

example. Within a group of four products, a product with the largest discount (e.g., largest
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difference between a manufacture suggested retail price and an actual retail price) can be

selected to hide its retail price and be shown with a save-to-see-price offer.

User Submitted Rating Photos and Inferred Ratings

FIGS. 7A-7D illustrate user interfaces through which users can submit or view ratings
of items (e.g., products) the users purchased through the online marketplace implemented by
the server system 122. In some embodiments, the user interfaces illustrated in FIGS. 7A-7D
may be presented to the user as part of method for submitting or viewing ratings of items. FIG.
7A illustrates an example item order history page (e.g., product order history page) 701
presented by the client application 152. In response to user selection of an “Edit Rating™ icon
705, the client application 152 presents a rating page 711, as illustrated in FIG. 7B. In the rating
page 711, the user has the option (715) to upload a photo of the actual product the user
received. For instance, the use can upload a photo of the product (e.g., from the client device
150) through the rating page 711. After receiving an indication from the user about the photo,
the client application 152 transmits the photo and information for the user and the purchase
(e.g., a particular size of the product the user purchased, an identifier for the purchase record
stored in the transaction data database 134, etc.) to the front-end server 112. The front-end
server 112 can place the photo provided by the user in the product data database 136.
Additionally, the photo can be reviewed (e.g., for picture quality) by a computer or a person.
The catalog generator 114 can generate a product detail page for this particular product, and
include the user provided photos with other images of the particular product in the product
detail page.

In FIG. 7C, when another user views a detail product page 750 for this particular
product, the user can slide left or right on an image 751 of the product to see other images,
including user-supplied photos, of the particular product. The user can also select a “see all”
icon 752 to see other images of the particular product. FIG. 7D illustrates the detail product
page 750 including a user-supplied photo for the particular product. The detail product page
750 can also include information 761 related to the user-supplied photo, for example, the user
who supplied the photo, the size of the product for this photo, etc.

Users can also provide ratings in scores such as 1-star, 2-star, 3-star, 4-star, and 5-star.
A 5-star rating can be the best rating, while a 1-star rating can be the worst rating. For example,

the user can submit a rating (score) of a particular item (e.g., product) through a user interface
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(e.g., 701) of the client application 152. The client application 152 transmits the user’s rating to
the front-end server 112, which in turns stores the rating (in reference to the particular product)
in the product data database 136. When the catalog generator 114 creates a detail product page
for the particular product, the rating module 116 access the product data database 136 for rating
data for the particular product and provides the overall rating data (e.g., one 5-star, four 3-star,
one two-star, one 1-star) to the catalog generator 114 to be included in the detail product page.

When the number of ratings (scores) submitted by users on a particular product is low
(e.g., less than 10), the overall rating data on the particular data can be skewed toward one end
of the rating scale (e.g., mostly 1-star scores). To prevent the skewing, the rating module can
apply a pre-defined distribution to the overall rating data when the number of ratings submitted
is low. The overall rating data is automatically adjusted when more rating scores are submitted
and eventually reflects actual overall rating data submitted by users. For instance, the pre-
defined distribution can be 20% 5-star, 20% 4-star, 10% 3-star, 20% 2-star, 30% 1-star. The
rating module can calculate initial overall rating data assuming a certain number of users (e.g.,
100) who may have purchased the particular product but not submitted ratings on the particular
product. Thus the overall rating data can be 20 5-star, 20 4-star, 10 3-star, 20 2-star, and 30 1-
star. When there are additional scores submitted by users, the rating module adds the submitted
scores (counts) to the initial overall rating data for the overall rating data.

In some embodiments, the system 100 may perform a method M1 for reducing or
preventing skewing of ratings for an item. In a first step of the method M1, the server system
122 may obtain one or more user-provided ratings for an item. Users may enter the ratings into
a user interface 154 of a client application 152 executing on a client device 150. The user
interface 154 may include one or more of the user interfaces illustrated in FIGS. 7A-7D, or any
other user interface suitable for providing ratings of items (e.g., star-based ratings on a scale of
1-star to 5-stars). The client device 150 may send the user-provided ratings to the server system
122.

In a second step of the method M1, the server system 122 may determine whether the
number of user-provided ratings for the item exceeds a threshold number of ratings for the
item. The threshold number of ratings may be 5, 10, 20, 50, or any other suitable number of
ratings.

In a third step of the method M1, based on a determination that the number of user-

provided ratings for the item does not exceed the threshold number of ratings, the server system
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122 obtains predicted ratings for the item (e.g., the “initial overall rating data™ described above)
and provides a set of ratings for the item (e.g., the “overall rating data” described above) to a
client device 150 of a user. A client application 152 of the client device 150 may display the set
of ratings for the item in a user interface 154. The set of ratings provided to the user may
include any user-provided ratings for the item and the predicted ratings for the item.

In some embodiments, the probability distribution of the predicted ratings for the item
substantially matches a predicted distribution of ratings for the item. As used herein, two
probability distributions “substantially match” if the mean, median, variance, and standard
deviation of the first distribution, respectively, are within plus or minus 20% of the mean,
median, variance, and standard deviation of the second distribution. In some embodiments, the
predicted distribution of ratings for the item may be determined based on the item’s category,
manufacturer, seller, and/or price. For example, the predicted distribution of ratings for the item
may be obtained by combining (e.g., averaging) the actual distributions of ratings for other
items in the same category having approximately the same price as the item of interest.

In a fourth step of the method M1, the server system 122 may obtain one or more
additional user-provided ratings for the item, and may determine that the total number of user-
provided ratings for the item exceeds the threshold number of ratings. Based on this
determination, the server system 122 may provide a set of ratings for the item to a client device
150 of a user. The provided set of ratings may include the user-provided ratings for the item,
but not the predicted ratings for the item. In other words, when the number of user-provided
ratings for an item exceeds the threshold, the server system 122 may discontinue using the

predicted ratings for the item.

Signup Flow
FIG. 8A-8C illustrate user interface for registering (e.g., “signing up”) for the online

marketplace implemented by the server system 122, using the client application 152. In some
embodiments, the user interfaces illustrated in FIGS. 8 A-8C may be presented to the user as
part of method for registering for the online marketplace. FIG. 8 A illustrates an example
introduction page (“splash page”™) presented by the client application 152. A user can select
“Create Account” to register for the online marketplace. In response to the user’s selection, the
client application 152 presents a signup form page illustrated in FIG. 8B. The user can provide

a name, email address, and password to create an account with the online marketplace. In
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addition, the user can provide an age, gender, and location to the online marketplace. The client
application 152 presents a collections page illustrated in FIG. 8C. The user can select a
particular collection from the collection page. The client application 152 transmits to the front-
end server 112 the user information provided by the user. The front-end server 112 stores the
user information in the user data database 132.

In some implementations, the particular category selected by the user during the signup
is initially the first (and only) record in the user’s view history. In response to a request from
the client application 152 for catalog content and layout -- e.g., when the user enters the user
interface 201 described in reference to FIG. 2 after selecting the particular category in the
collections page of FIG. 8C, the catalog generator 114 can create a layout for the user interface
201 such that the particular collection is placed in front of other collections in the collection
panel 220. A category related to the particular collection can also be placed in front of other

categories in the category panel 210.

User Similarity and Product Feeds

The catalog generator 114 can create an item feed (e.g., a product feed) (e.g., fora
category or collection) based on popularity of products and/or services. For instance, a product
with higher sales volume (more popular) can be ranked higher in a product feed than another
product with lower sale volume (less popular). Higher ranked products can appear before
lower ranked products in a given feed. Products can be ranked by “purchaseability score”
(described below), which may be the likelihood that a particular user would purchase the given
product. As another example, a product with a higher number of instances of being placed in
users” wish lists (more popular) can be ranked higher in a product feed than another product
with a lower number of instances being placed in users’ wish lists (less popular).

In various implementations, the purchaseability score of a product can be, for example,
purchase volume for the product divided by a weighted sum of respective sums of different
user actions. User actions can be that a user views the product (e.g., the product’s detail product
page), a user places the product in wish lists, a user places the product in a shopping cart,
and/or a user purchases the product. Other types of user actions are possible.

As another example, the purchaseability score of a product can be a weighted sum of
the number of instances of particular user actions for the product, normalized to a number of

impressions of the product. The number of impressions can be a number of the products being
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viewed by users in product feed pages during a specified time period (e.g., past three days). In
other implementations, the number of impressions can be a number of the product’s detailed
product page being viewed by users during a specified time period. In some embodiments,
“impressions” of an item include any suitable events or acts whereby information about the
item (e.g., an advertisement for the item, an image of the item, a detailed item page for the
item, etc.) is presented (e.g., displayed) via a user interface of a client device 150. For purposes
of determining the purchaseability score for an item, the number of impressions of the item
may be limited to impressions generated during a specified time period.

For instance, the purchaseability score of a product can be as follows:

10000 x _Purchases [orice +0.1x added to shopping carts  , , saved to wish st

impressions

impressions impressions

where “purchases” can refer to the number of users who purchased the product or to the total
quantity of the product purchased by a specified group of users (e.g., all users), “added to
shopping carts” can refer to the number of users who added the product to their shopping carts
or to the total quantity of the product added to shopping carts of a specified group of users, and
“saved to wish list” can refer to the number of users who added the product to their wish lists or
to the total quantity of the product added to wish lists of a specified group of users.
Additionally or in the alternative, a product feed for a particular user can be created
based on the particular user’s similarity to another group of users. In addition to user segments
(e.g., age, gender, location), similarity between users can also be determined by user actions.
For instance, similar users can have similar purchase volume during a specified time period
(e.g., past week). Similar users can have similar items placed in their respective wish lists. The
catalog generator 114 can create a product feed for a particular user by copying or aggregating
one or more product feeds of a group of users that have similar age, gender, location, or user
actions as the particular user. As another example, weights in the purchaseability score
described above can be adjusted based on corresponding weights in the purchaseability score

formulas of similar users.
In particular implementations, assume that A is a sparse matrix such that Ajj =1 when
user 1 1s engaged with product j, and A;j = 0 otherwise. A user i may be engaged with a product

j if an impression of the product has been presented (e.g., displayed) to the user via the client

device 150 (e.g., within a specified time period), if the user has added the product to the user’s
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shopping cart, if the user has added the product to the user’s wish list, and/or if the user has

purchased the product. The similarity score between users u and v can be:

ZA”J X Av,j
S — J
" \/Z 45, % \/Z 47,
j j

For a given user u, the catalog generator 114 can find top similar users (e.g., top 10,000

similar users) by respective similarity scores. The catalog generator 114 can calculate a

similarity weighted interested score for a given product with respect to the top similar users:
> sw,,
k

In the above equation, SW, x = S, x if a top similar user k purchased the given product,

and SWy = 0 otherwise. The catalog generator 114 can determine a set (e.g., 1,000) of top
ranked products according to the above equation, and recommend the set of top ranked
products to user u.

The catalog generator 114 can create, for a particular user, a first set of items (e.g.,
products) based on purchaseability and a second set of items (e.g., products) based on similarity
scores as described above. The catalog generator 114 can generate a product feed for the
particular user by interleaving the first and second sets of products. For instance, when the
product feed is displayed to the particular user for the first time, products from the first set can
have 70% opportunity of being displayed in a given placement of the product feed, until the
first set is exhausted and all products from the second set are then displayed. When the product
feed is displayed to the particular user for the second time (e.g., due to a refresh by the
particular user), products from the first set can have 50% opportunity of being displayed in a
given placement of the product feed. The ratio can be reduced to 30% for the third time the
product feed is displayed to the particular user and 10% for the fourth time the product feed is
displayed to the particular user. Subsequently, products from the first set can be placed
randomly between products from the second set in the product feed.

When the user requests or refreshes an item feed (e.g., a product feed), the catalog
generator 114 or the client application 152 can rearrange (shuffle) the order of products in the
product feed. In this way, the user can see something new every time the user loads or refresh
the product feed. In various implementations, the order of the products in the product feed can

be rearranged by a weighted random shuffling or ordering, for example:
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log(random(0,1))
purchaseability score

In some embodiments, the system 100 may perform a method M2 for determining the
order of items in an item feed. In a first step of the method M2, the server system 122 may
receive data indicative of selection of a type of item (e.g., a category of items and/or a
collection of items). The selection data may be received, for example, from a client device 150
of a user. For example, a user may select a category via the category panel 210 of the user
interface shown in FIG. 2, or via any other suitable user interface. As another example, a user
may select a collection via the collection panel 220 of the user interface shown in FIG. 2, or via
any other suitable user interface. The client device 150 may then send data indicative of the
selected item type to the server system 122.

In a second step of the method M2, the server system 122 may determine
purchaseability scores for a set of items of the specified type (e.g., for a set of items in the
specified category or collection). The server system 122 may determine an item’s
purchaseability score based, at least in part, on (1) the number of impressions of the item
provided to a specified group of users (e.g., all users) during a specified time period, (2) the
quantity of the item purchased by the specified group of users, and (3) the quantity of the item
added to shopping carts of the specified group of users. In some embodiments, the server
system’s determination of the purchaseability score for an item is also based on the purchase
price of the item and/or on the total quantity of the item added to the wish lists of the specified
group of users. In some embodiments, the server system 122 determines the purchaseability
score for an item based, at least in part, on the expression:

quant_purchases i quant_cart quant_wish_list
X — - X 4/price + W) X —— 4+ W; X — -
impressions impressions impressions

1

wherein W1, W5, and W3 are first, second, and third weights, respectively, wherein
‘impressions’ is the number of impressions of the respective item provided to a specified group
of users during a specified time period (or the number of users to whom impressions of the item
were presented during the time period), wherein ‘quant_purchases’ is the quantity of the item
purchased by the specified group of users (or the number of users in the group who purchased
the item), wherein ‘quant cart’ is the quantity of the item added to shopping carts of the
specified group of users (or the number of users in the group who added at least one of the item

to their shopping carts), wherein ‘quant_wish_list’ is the quantity of the item added to wish lists
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of the specified group of users (or the number of users who added at least one of the item to
their wish lists), and wherein “price’ is a purchase price of the item (e.g., an average purchase
price of the item). The specified group of users may be selected by the server system 122
based, at least in part, on similarities between the group of users and the user for whom the
purchaseability scores are being calculated.

In a third step of the method M2, the server system 122 may determine a ranking of the
set of items of the specified type based, at least in part, on the purchaseability scores of the
respective items included in the plurality of items. The ranking can be, for example, a total
ranking or a partial ranking.

In a fourth step of the method M2, the server system 122 may determine a ranking of a
second set of items. The second set of items may include items contained in the item feeds of a
group of users who are similar to the user for whom the items are being ranked. In some
embodiments, the server system ranks the second set of items for the user based, at least in part,
on the similarities between the user and the group of users whose item feeds provided the
items. In some embodiments, the similarities between the user and the group of users may be
determined using the formula provided above. In some embodiments, the similarities between
users may include similarities in demographics (e.g., the above-described “user segments™). In
some embodiments, the similarities between users may include similarities in shopping activity
(e.g., viewing certain items, adding certain items to a shopping cart and/or wish list, purchasing
certain items, etc.).

In some embodiments, the second set of items may consist entirely of items not
contained in the first set of items. In some embodiments, the second set of items and the first
set of items may partially overlap (e.g., one or more items may be contained in both sets of
items). In embodiments where the sets of items overlap, any item that is contained in both sets
may be removed from either of the sets, to avoid duplication of items in the item feed.

In a fifth step of the method M2, the server system 122 may use the first set of items
(and, optionally, the second set of items) to populate the item feed for the type of item selected
by the user. If the item feed contains only items from the first set of items, the ordering of items
in the item feed may match the ranking of the items in the first set of items. If the item feed
contains items from the first and second sets of items, the ordering of items in the item feed

may depend on the rankings of the first and second sets of items.
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The server system 122 may merge the first and second sets of items into an ordered item
feed using any suitable technique. In some embodiments, first and second sets of items may be
merged into the ordered item feed without disturbing the relative ranking among the items
included in the first set of items, and without disturbing the relative ranking among the items
included in the second set of items. Thus, the partial ordering within the item feed of items
contained in the first set of items may match the ranking of the same items within the first set,
and the partial ordering within the item feed of items contained in the second set of items may
match the ranking of the same items within the second set. In some embodiments, the server
system 122 may probabilistically determine the relative ordering within the item feed between
items from the first set and items from the second set.

In some embodiments, the server system 122 determines the ordering of the items in the
item feed by: (a) probabilistically selecting between the first set of items and the second set of
items, wherein a first probability of selecting the first set of items is P; and a second probability
of selecting the second set of items is 1 - Py; (b) from the selected set of items, identifying the
highest-ranked item that has not yet been assigned a position in the ordering of item feed, (c)
assigning the identified item to the next position in the ordering of the item feed; and (d)
repeating steps (a) - (¢) until a specified number of items have been assigned positions in the
ordering of the item feed or until all the items in the first and second sets of items have been
assigned positions in the ordering of the item feed. As described above, the server system may
change the first and second probabilities in response to passage of a specified period of time
and/or in response to a request to change the ordering of the set of items. As further described
above, the server system 122 may change the ranking of the items in the first set of items by
performing a weighted random shuffling of the purchaseability scores of those items.

In a sixth step of the method M2, the server system 122 may provide the item feed data
to a client device 150 of the user. The client device 150 may be configured to display a
scrollable feed of item panels (e.g., frames) corresponding to the items identified in the item
feed data. The item panels in the scrollable feed may be ordered according to the ordering of

the corresponding items in the item feed data.

New Products
For anew product added to the online marketplace implemented by the server system

122, the catalog generator 114 can insert the new product in an existing product feed for users
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to “explore.” The catalog generator 114 first assigns user segments for the new products based
on contextual information from the new product’s description. For instance, the catalog
generator 114 can assign the new product to a female user segment if the product’s description
includes the phrase “hand bag™ or another phrase generally associated with items that are
generally of greater interest to women than to men. The catalog generator 114 can assign the
new product to a male user segment if the product’s description includes the phrase “oxford
dress shoes™ or another phrase generally associated with items that are generally of greater
interest to men than to women. The catalog generator 114 can assign the new product to age
segments younger than 41 years old if the product’s description includes “video game” or
another phrase generally associated with items that are generally of greater interest to persons
younger than 41 years old than to persons 41 years old or older. The catalog generator 114 then
inserts the new product into one or more product feeds related to the assigned user segments.
As users views the new products and perform various user actions (e.g., viewing, placing in a
wish list, placing in a shopping cart, purchasing), the catalog generator 114 can place the new
product in different product feeds based on user actions as described earlier.

For a given item (e.g., product), the catalog generator 114 can maintain an engagement
score (e.g., aratio of a number of user actions to a number of impressions for the product).
When a number impressions of a new product exceeds a specified threshold (e.g., 10,000), the
catalog generator 114 compares the new product’s engagement score to engagement scores of
other existing products in a user segment (e.g., a male user segment). If the new product’s
engagement score is comparable to or higher than engagement scores of the other existing
products in the user segment (e.g., the new product’s engagement score is equal to or higher
than a median engagement score of the other products), the new product can be kept for
exploration by users. Otherwise the new product can be considered not interesting to users and
the catalog generator 114 can stop showing the new product in product feeds. A new product
(e.g., a high-quality new product) can eventually be included in product feed recommendation

based on similarity or purchase-ability scores as described earlier.

Representative Implementations

Implementations of the subject matter and the operations described in this specification
(including, but not limited to, the methods M1 and M2, and the operations performed by the

client device 150, server system 122, front-end server 112, catalog generator 114, and/or rating
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module 116) can be implemented in digital electronic circuitry, or in computer software,
firmware, or hardware, including the structures disclosed in this specification and their
structural equivalents, or in combinations of one or more of them. Implementations of the
subject matter described in this specification can be implemented as one or more computer
programs, i.e., one or more modules of computer program instructions, encoded on computer
storage medium for execution by, or to control the operation of, data processing apparatus.
Alternatively or in addition, the program instructions can be encoded on an
artificially-generated propagated signal, e.g., a machine-generated electrical, optical, or
electromagnetic signal, that is generated to encode information for transmission to suitable
receiver apparatus for execution by a data processing apparatus. A computer storage medium
can be, or be included in, a computer-readable storage device, a computer-readable storage
substrate, a random or serial access memory array or device, or a combination of one or more
of them. Moreover, while a computer storage medium is not a propagated signal, a computer
storage medium can be a source or destination of computer program instructions encoded in an
artificially-generated propagated signal. The computer storage medium can also be, or be
included in, one or more separate physical components or media (e.g., multiple CDs, disks, or
other storage devices).

The operations described in this specification can be implemented as operations
performed by a data processing apparatus on data stored on one or more computer-readable
storage devices or received from other sources.

The term “data processing apparatus™ encompasses all kinds of apparatus, devices, and
machines for processing data, including by way of example a programmable processor, a
computer, a system on a chip, or multiple ones, or combinations, of the foregoing The
apparatus can include special purpose logic circuitry, e.g., an FPGA (field programmable gate
array) or an ASIC (application-specific integrated circuit). The apparatus can also include, in
addition to hardware, code that creates an execution environment for the computer program in
question, e.g., code that constitutes processor firmware, a protocol stack, a database
management system, an operating system, a cross-platform runtime environment, a virtual
machine, or a combination of one or more of them. The apparatus and execution environment
can realize various different computing model infrastructures, such as web services, distributed

computing and grid computing infrastructures.
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A computer program (also known as a program, software, software application, script,
or code) can be written in any form of programming language, including compiled or
interpreted languages, declarative or procedural languages, and it can be deployed in any form,
including as a stand-alone program or as a module, component, subroutine, object, or other unit
suitable for use in a computing environment. A computer program may, but need not,
correspond to a file in a file system. A program can be stored in a portion of a file that holds
other programs or data (e.g., one or more scripts stored in a markup language resource), in a
single file dedicated to the program in question, or in multiple coordinated files (e.g., files that
store one or more modules, sub-programs, or portions of code). A computer program can be
deployed to be executed on one computer or on multiple computers that are located at one site
or distributed across multiple sites and interconnected by a communication network.

The processes and logic flows described in this specification can be performed by one
or more programmable processors executing one or more computer programs to perform
actions by operating on input data and generating output. The processes and logic flows can
also be performed by, and apparatus can also be implemented as, special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an ASIC (application-specific
integrated circuit).

Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more processors of
any kind of digital computer. Generally, a processor will receive instructions and data from a
read-only memory or a random access memory or both. The essential elements of a computer
are a processor for performing actions in accordance with instructions and one or more memory
devices for storing instructions and data. Generally, a computer will also include, or be
operatively coupled to receive data from or transfer data to, or both, one or more mass storage
devices for storing data, e.g., magnetic, magneto-optical disks, or optical disks. However, a
computer need not have such devices. Moreover, a computer can be embedded in another
device, e.g., a mobile telephone, a personal digital assistant (PDA), a mobile audio or video
player, a game console, a Global Positioning System (GPS) receiver, or a portable storage
device (e.g., a universal serial bus (USB) flash drive), to name just a few. Devices suitable for
storing computer program instructions and data include all forms of non-volatile memory,
media and memory devices, including by way of example semiconductor memory devices, e.g.,

EPROM, EEPROM, and flash memory devices; magnetic disks, e.g., internal hard disks or
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removable disks; magneto-optical disks; and CD-ROM and DVD-ROM disks. The processor
and the memory can be supplemented by, or incorporated in, special purpose logic circuitry.

To provide for interaction with a user, implementations of the subject matter described
in this specification can be implemented on a computer having a display device, e.g., a CRT
(cathode ray tube) or LCD (liquid crystal display) monitor, for displaying information to the
user and a keyboard and a pointing device, e.g., a mouse or a trackball, by which the user can
provide input to the computer. Other kinds of devices can be used to provide for interaction
with a user as well; for example, feedback provided to the user can be any form of sensory
feedback, e.g., visual feedback, auditory feedback, or tactile feedback; and input from the user
can be received in any form, including acoustic, speech, or tactile input. In addition, a
computer can interact with a user by sending resources to and receiving resources from a
device that is used by the user; for example, by sending web pages to a web browser on a user’s
client device in response to requests received from the web browser.

Implementations of the subject matter described in this specification can be
implemented in a computing system that includes a back-end component, e.g., as a data server,
or that includes a middleware component, e.g., an application server, or that includes a
front-end component, e.g., a client computer having a graphical user interface or a Web
browser through which a user can interact with an implementation of the subject matter
described in this specification, or any combination of one or more such back-end, middleware,
or front-end components. The components of the system can be interconnected by any form or
medium of digital data communication, e.g., a communication network. Examples of
communication networks include a local area network (“LAN”) and a wide area network
(“WAN™), an inter-network (e.g., the Internet), and peer-to-peer networks (e.g., ad hoc peer-to-
peer networks).

The computing system can include clients and servers. A client and server are generally
remote from each other and typically interact through a communication network. The
relationship of client and server arises by virtue of computer programs running on the
respective computers and having a client-server relationship to each other. In some
implementations, a server transmits data (e.g., an HTML page) to a client device (e.g., for
purposes of displaying data to and receiving user input from a user interacting with the client
device). Data generated at the client device (e.g., a result of the user interaction) can be

received from the client device at the server.
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A system of one or more computers can be configured to perform particular operations
or actions by virtue of having software, firmware, hardware, or a combination of them installed
on the system that in operation causes or cause the system to perform the actions. One or more
computer programs can be configured to perform particular operations or actions by virtue of
including instructions that, when executed by data processing apparatus, cause the apparatus to
perform the actions.

While this specification contains many specific implementation details, these should not
be construed as limitations on the scope of any inventions or of what may be claimed, but
rather as descriptions of features specific to particular implementations of particular inventions.
Certain features that are described in this specification in the context of separate
implementations can also be implemented in combination in a single implementation.
Conversely, various features that are described in the context of a single implementation can
also be implemented in multiple implementations separately or in any suitable subcombination.
Moreover, although features may be described above as acting in certain combinations and
even initially claimed as such, one or more features from a claimed combination can in some
cases be excised from the combination, and the claimed combination may be directed to a
subcombination or variation of a subcombination.

Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular order
shown or in sequential order, or that all illustrated operations be performed, to achieve
desirable results. In certain circumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system components in the implementations
described above should not be understood as requiring such separation in all implementations,
and it should be understood that the described program components and systems can generally
be integrated together in a single software product or packaged into multiple software products.

Having thus described several aspects of at least one embodiment of this invention, it is
to be appreciated that various alterations, modifications, and improvements will readily occur
to those skilled in the art. Such alterations, modifications, and improvements are intended to be
part of this disclosure, and are intended to be within the spirit and scope of the invention.
Accordingly, the foregoing description and drawings are by way of example only.

Various aspects of the present disclosure can be used alone, in combination, or in a

variety of arrangements not specifically described in the foregoing, and the invention is
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therefore not limited in its application to the details and arrangement of components set forth in
the foregoing description or illustrated in the drawings. For example, aspects described in one
embodiment can be combined in a suitable manner with aspects described in other

embodiments.

Terminology

The phraseology and terminology used herein is for the purpose of description and
should not be regarded as limiting.

The term “approximately”, the phrase “approximately equal to”, and other similar
phrases, as used in the specification and the claims (e.g., “X has a value of approximately Y or
“X is approximately equal to Y™), should be understood to mean that one value (X) is within a
predetermined range of another value (Y). The predetermined range may be plus or minus 20%,
10%, 5%, 3%, 1%, 0.1%, or less than 0.1%, unless otherwise indicated.

The indefinite articles “a” and “an,” as used in the specification and in the claims,
unless clearly indicated to the contrary, should be understood to mean “at least one.” The
phrase “and/or,” as used in the specification and in the claims, should be understood to mean
“either or both™ of the elements so conjoined, i.e., elements that are conjunctively present in
some cases and disjunctively present in other cases. Multiple elements listed with “and/or”
should be construed in the same fashion, i.e., “one or more™ of the elements so conjoined.
Other elements can optionally be present other than the elements specifically identified by the
“and/or” clause, whether related or unrelated to those elements specifically identified. Thus, as
a non-limiting example, a reference to “A and/or B”, when used in conjunction with open-
ended language such as “comprising” can refer, in one embodiment, to A only (optionally
including elements other than B); in another embodiment, to B only (optionally including
elements other than A); in yet another embodiment, to both A and B (optionally including other
elements); etc.

As used in the specification and in the claims, “or” should be understood to have the
same meaning as “and/or” as defined above. For example, when separating items in a list, “or”
or “and/or” shall be interpreted as being inclusive, i.e., the inclusion of at least one, but also
including more than one, of a number or list of elements, and, optionally, additional unlisted

items. Only terms clearly indicated to the contrary, such as “only one of or “exactly one of,” or,
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when used in the claims, “consisting of,” will refer to the inclusion of exactly one element of a
number or list of elements. In general, the term “or” as used shall only be interpreted as
indicating exclusive alternatives (i.e. “one or the other but not both) when preceded by terms

2% ¢

of exclusivity, such as “either,” “one of,” “only one of,” or “exactly one of.” “Consisting
essentially of,” when used in the claims, shall have its ordinary meaning as used in the field of
patent law.

As used in the specification and in the claims, the phrase “at least one,” in reference to a
list of one or more elements, should be understood to mean at least one element selected from
one or more of the elements in the list of elements, but not necessarily including at least one of
each and every element specifically listed within the list of elements and not excluding any
combinations of elements in the list of elements. This definition also allows that elements can
optionally be present other than the elements specifically identified within the list of elements
to which the phrase “at least one” refers, whether related or unrelated to those elements
specifically identified. Thus, as a non-limiting example, “at least one of A and B” (or,
equivalently, “at least one of A or B,” or, equivalently “at least one of A and/or B”) can refer,
in one embodiment, to at least one, optionally including more than one, A, with no B present
(and optionally including elements other than B); in another embodiment, to at least one,
optionally including more than one, B, with no A present (and optionally including elements
other than A); in yet another embodiment, to at least one, optionally including more than one,
A, and at least one, optionally including more than one, B (and optionally including other

elements); etc.

2% ¢ 2% ¢ 2 ¢l

The use of “including,” “comprising,” “having,” “containing,” “involving,” and

variations thereof, is meant to encompass the items listed thereafter and additional items.

2% ¢

Use of ordinal terms such as “first,” “second,” “third,” etc., in the claims to modify a
claim element does not by itself connote any priority, precedence, or order of one claim
element over another or the temporal order in which acts of a method are performed. Ordinal
terms are used merely as labels to distinguish one claim element having a certain name from
another element having a same name (but for use of the ordinal term), to distinguish the claim

elements.

Equivalents
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The invention can be embodied in other specific forms without departing from the spirit
or essential characteristics thereof. The foregoing embodiments are therefore to be considered
in all respects illustrative rather than limiting on the invention described herein. Scope of the
invention is thus indicated by the appended claims rather than by the foregoing description, and
all changes which come within the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.
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What is claimed is:
1. A computer-implemented method comprising:

receiving, from a device of a user, data indicative of selection of a type of item;

for each of a plurality of items of the type, determining a purchaseability score for the
respective item based, at least in part, on (1) a number of impressions of the respective item
provided to a plurality of users during a time period, (2) a quantity of the respective item
purchased by the plurality of users, and (3) a quantity of the respective item added to shopping
carts of the plurality of users;

determining a ranking of the items included in the plurality of items based, at least in
part, on the purchaseability scores of the respective items included in the plurality of items;

generating item feed data indicating an ordering of a set of items including the plurality
of items, wherein the ordering of the items included in the set of items is determined based, at
least in part, on the ranking of the items included in the plurality of items; and

providing the item feed data to the device of the user, wherein the device of the user is
configured to display a scrollable feed of item panels corresponding to the items included in the
set of items, and wherein the item panels in the scrollable feed are ordered according to the
ordering of the corresponding items in the item feed data.
2. The method of claim 1, wherein the purchaseability score for the respective item is
further based, at least in part, on a purchase price of the item.
3. The method of claim 2, wherein the purchaseability score for the respective item is
further based, at least in part, on a quantity of the respective item added to wish lists of the
plurality of users.
4, The method of claim 3, wherein the purchaseability score for the respective item is

based, at least in part, on the expression:

uant_purchases uant_cart uant_wish_list
L - imp_rissions % \/m +Wp x il?lprem +Ws x qimpr_essio;ls
wherein W1, W5, and W3 are first, second, and third weights, respectively, wherein
‘impressions’ is the number of impressions of the respective item provided to the plurality of
users during the time period, wherein ‘quant_purchases’ is the quantity of the item purchased
by the plurality of users, wherein ‘quant_cart’ is the quantity of the item added to shopping
carts of the plurality of users, wherein ‘quant wish_list’ is the quantity of the item added to

wish lists of the plurality of users, and wherein ‘price’ is a purchase price of the item.
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5. The method of claim 1, further comprising selecting users for inclusion in the plurality
of users based, at least in part, on one or more similarities between the user and the users.

6. The method of claim 5, wherein the plurality of items is a first plurality of items,
wherein the method further comprises determining a ranking of a second plurality of items
based, at least in part, on (1) the one or more similarities between the user and the users, and (2)
data indicating whether the users purchased the respective items included in the plurality of
items, and wherein the set of items further includes the second plurality of items.

7. The method of claim 6, wherein the ordering of the set of items is further determined
based, at least in part, on the ranking of the second plurality of items.

8. The method of claim 7, wherein an ordering among the first plurality of items within the
set of items matches an ordering among the first plurality of items within the ranking of the
first plurality of items, wherein an ordering among the second plurality of items within the set
of items matches an ordering among the second plurality of items within the ranking of the
second plurality of items, and wherein an ordering within the set of items between items
included in the first plurality of items and items included in the second plurality of items is
determined probabilistically.

9. The method of claim 8, further comprising determining the ordering of the set of items,
including:

(a) probabilistically selecting between the first plurality of items and the second
plurality of items, wherein a first probability of selecting the first plurality of items is P; and a
second probability of selecting the second plurality of items is 1 - Py;

(b) from the selected plurality of items, identifying a highest-ranked item that has not
yet been assigned a position in the ordering of the set of items, and assigning the identified item
to a next position in the ordering of the set of items; and

repeating steps (a) and (b) until a specified number of items have been assigned
positions in the ordering of the set of items or until all the items in the first and second
pluralities of items have been assigned positions in the ordering of the set of items.

10. The method of claim 9, further comprising changing the first and second probabilities in
response to passage of a specified period of time and/or in response to a request to change the

ordering of the set of items.
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11. The method of claim 1, further comprising changing the rankings of the items included
in the plurality of items by performing a weighted random shuffling of the purchaseability
scores of the items included in the plurality of items.
12. A system comprising:

one or more computers programmed to perform operations comprising:

receiving, from a device of a user, data indicative of selection of a type of item;

for each of a plurality of items of the type, determining a purchaseability score for the
respective item based, at least in part, on (1) a number of impressions of the respective item
provided to a plurality of users during a time period, (2) a quantity of the respective item
purchased by the plurality of users, and (3) a quantity of the respective item added to shopping
carts of the plurality of users;

determining a ranking of the items included in the plurality of items based, at least in
part, on the purchaseability scores of the respective items included in the plurality of items;

generating item feed data indicating an ordering of a set of items including the plurality
of items, wherein the ordering of the items included in the set of items is determined based, at
least in part, on the ranking of the items included in the plurality of items; and

providing the item feed data to the device of the user, wherein the device of the user is
configured to display a scrollable feed of item panels corresponding to the items included in the
set of items, and wherein the item panels in the scrollable feed are ordered according to the
ordering of the corresponding items in the item feed data.
13. The system of claim 12, wherein the purchaseability score for the respective item is
further based, at least in part, on a purchase price of the item.
14. The system of claim 13, wherein the purchaseability score for the respective item is
further based, at least in part, on a quantity of the respective item added to wish lists of the
plurality of users.
15. The system of claim 14, wherein the purchaseability score for the respective item is

based, at least in part, on the expression:

X ,/price + W, X

wherein W1, W5, and W3 are first, second, and third weights, respectively, wherein

quant_purchases quant_cart N quant_wish_list

3 X

1 . — .
1mpressions

impressions impressions
‘impressions’ is the number of impressions of the respective item provided to the plurality of

users during the time period, wherein ‘quant_purchases’ is the quantity of the item purchased
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by the plurality of users, wherein ‘quant_cart’ is the quantity of the item added to shopping
carts of the plurality of users, wherein ‘quant wish_list’ is the quantity of the item added to
wish lists of the plurality of users, and wherein “price’ is a purchase price of the item.

16. The system of claim 12, wherein the operations further comprise selecting users for
inclusion in the plurality of users based, at least in part, on one or more similarities between the
user and the users.

17.  The system of claim 16, wherein the plurality of items is a first plurality of items,
wherein the operations further comprise determining a ranking of a second plurality of items
based, at least in part, on (1) the one or more similarities between the user and the users, and (2)
data indicating whether the users purchased the respective items included in the plurality of
items, and wherein the set of items further includes the second plurality of items.

18.  The system of claim 17, wherein the ordering of the set of items is further determined
based, at least in part, on the ranking of the second plurality of items.

19. The system of claim 18, wherein an ordering among the first plurality of items within
the set of items matches an ordering among the first plurality of items within the ranking of the
first plurality of items, wherein an ordering among the second plurality of items within the set
of items matches an ordering among the second plurality of items within the ranking of the
second plurality of items, and wherein an ordering within the set of items between items
included in the first plurality of items and items included in the second plurality of items is
determined probabilistically.

20.  The system of claim 19, wherein the operations further comprise determining the
ordering of the set of items, including:

(a) probabilistically selecting between the first plurality of items and the second
plurality of items, wherein a first probability of selecting the first plurality of items is P; and a
second probability of selecting the second plurality of items is 1 - Py;

(b) from the selected plurality of items, identifying a highest-ranked item that has not
yet been assigned a position in the ordering of the set of items, and assigning the identified item
to a next position in the ordering of the set of items; and

repeating steps (a) and (b) until a specified number of items have been assigned
positions in the ordering of the set of items or until all the items in the first and second

pluralities of items have been assigned positions in the ordering of the set of items.
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21. The system of claim 20, wherein the operations further comprise changing the first and
second probabilities in response to passage of a specified period of time and/or in response to a
request to change the ordering of the set of items.
22, The system of claim 12, wherein the operations further comprise changing the rankings
of the items included in the plurality of items by performing a weighted random shuffling of the
purchaseability scores of the items included in the plurality of items.
23. A computer storage medium having instructions stored thereon that, when executed by
a data processing apparatus, cause the data processing apparatus to perform operations
comprising:

receiving, from a device of a user, data indicative of selection of a type of item;

for each of a plurality of items of the type, determining a purchaseability score for the
respective item based, at least in part, on (1) a number of impressions of the respective item
provided to a plurality of users during a time period, (2) a quantity of the respective item
purchased by the plurality of users, and (3) a quantity of the respective item added to shopping
carts of the plurality of users;

determining a ranking of the items included in the plurality of items based, at least in
part, on the purchaseability scores of the respective items included in the plurality of items;

generating item feed data indicating an ordering of a set of items including the plurality
of items, wherein the ordering of the items included in the set of items is determined based, at
least in part, on the ranking of the items included in the plurality of items; and

providing the item feed data to the device of the user, wherein the device of the user is
configured to display a scrollable feed of item panels corresponding to the items included in the
set of items, and wherein the item panels in the scrollable feed are ordered according to the
ordering of the corresponding items in the item feed data.
24, A method comprising:

obtaining one or more user-provided ratings for an item, wherein the one or more user-
provided ratings are provided by users of a computer system;

determining whether the number of user-provided ratings for the item exceeds a
threshold number of ratings for the item; and

based on a determination that the number of user-provided ratings for the item does not

exceed the threshold number of ratings: obtaining a plurality of predicted ratings for the item,
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and providing a set of ratings for the item to a device of a user, wherein the set of ratings for the
item includes the one or more user-provided ratings and the plurality of predicted ratings.
25. The method of claim 24, wherein a distribution of the predicted ratings for the item
substantially matches a predicted distribution of ratings for the item.
26. The method of claim 25, further comprising determining the predicted distribution of
ratings for the item based, at least in part, on a categorization of the item, a manufacturer of the
item, a seller of the item, and/or a price of the item.
27. The method of claim 25, further comprising determining the predicted distribution of
ratings for the item based, at least in part, on actual distributions of ratings for one or more
other items.
28. The method of claim 27, wherein the item and the one or more other items are in the
same category or collection of items, are manufactured by the same manufacturer, are sold by
the same seller, and/or have prices in the same range of prices.
29. The method of claim 24, wherein the one or more user-provided ratings are one or more
first user-provided ratings, and wherein the method further comprises:

obtaining one or more second user-provider ratings for the item;

determining whether a combined number of the first and second user-provided ratings
for the item exceeds the threshold number of ratings for the item; and

based on a determination that the combined number of user-provided ratings for the
item exceeds the threshold number of ratings: providing a set of ratings for the item to a device
of a user, wherein the set of ratings for the item consists of the one or more first user-provided
ratings and the one or more second user-provided ratings.
30. A system comprising:

one or more computers programmed to perform operations comprising:

obtaining one or more user-provided ratings for an item, wherein the one or more user-
provided ratings are provided by users of a computer system;

determining whether the number of user-provided ratings for the item exceeds a
threshold number of ratings for the item; and

based on a determination that the number of user-provided ratings for the item does not
exceed the threshold number of ratings: obtaining a plurality of predicted ratings for the item,
and providing a set of ratings for the item to a device of a user, wherein the set of ratings for the

item includes the one or more user-provided ratings and the plurality of predicted ratings.
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31. The system of claim 30, wherein a distribution of the predicted ratings for the item
substantially matches a predicted distribution of ratings for the item.
32. The system of claim 31, wherein the operations further comprise determining the
predicted distribution of ratings for the item based, at least in part, on a categorization of the
item, a manufacturer of the item, a seller of the item, and/or a price of the item.
33. The system of claim 31, wherein the operations further comprise determining the
predicted distribution of ratings for the item based, at least in part, on actual distributions of
ratings for one or more other items.
34. The system of claim 33, wherein the item and the one or more other items are in the
same category or collection of items, are manufactured by the same manufacturer, are sold by
the same seller, and/or have prices in the same range of prices.
35. The system of claim 30, wherein the one or more user-provided ratings are one or more
first user-provided ratings, and wherein the operations further comprise:

obtaining one or more second user-provider ratings for the item;

determining whether a combined number of the first and second user-provided ratings
for the item exceeds the threshold number of ratings for the item; and

based on a determination that the combined number of user-provided ratings for the
item exceeds the threshold number of ratings: providing a set of ratings for the item to a device
of a user, wherein the set of ratings for the item consists of the one or more first user-provided
ratings and the one or more second user-provided ratings.
36. A computer storage medium having instructions stored thereon that, when executed by
a data processing apparatus, cause the data processing apparatus to perform operations
comprising:

obtaining one or more user-provided ratings for an item, wherein the one or more user-
provided ratings are provided by users of a computer system;

determining whether the number of user-provided ratings for the item exceeds a
threshold number of ratings for the item; and

based on a determination that the number of user-provided ratings for the item does not
exceed the threshold number of ratings: obtaining a plurality of predicted ratings for the item,
and providing a set of ratings for the item to a device of a user, wherein the set of ratings for the

item includes the one or more user-provided ratings and the plurality of predicted ratings.
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