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Technical Field

[0001] The present disclosure generally relates to computerized systems and
methods for arranging hyperlinks on a graphical user-interface (GUI) of such a
system. Embodiments of the present disclosure relate to inventive and
unconventional systems for displaying hyperlinks, such as icons, radio buttons, or

hyperlinked text, ranked according to specific factors.

Background

[0002] With the proliferation of the Internet, more and more users are
accessing more and more information online. Often, the same type of information is
available from multiple online sources, each with markedly different utility and
reliability. As the scope and volume of our electronic interactions continues to grow,
there is a greater need for systems and methods for ranking online sources, so that
users may quickly find the most useful and reliable sources of the information they
are seeking.

[0003] Conventional search engines use link analysis algorithms, such as
Hyperlink-Induced Topic Search (HITS) algorithms to rank search results. Starting
from a simple keyword search, a HITS algorithm identifies “hubs” and “authorities”
related to the search string by assigning each page an authority weight and a hub
weight. “Authorities” are webpages that contain authoritative information on the
search topic. “Hubs” are pages that point or link to these authorities. The authority
weight and hub weight are defined recursively: a higher authority weight is given to
pages that are pointed to by many pages with high hub weights, while a higher hub
weight is given to pages that point to many pages with high authority weights. By

recursively following the links between webpages, the HITS algorithm can identify
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the “most authoritative” webpages on a given topic, even if those webpages do not
themselves include the initial search string.

[0004] Similarly, with more and more transactions being conducted online,
there is also a greater need for systems and methods for accurately ranking vendors
in online marketplaces. In such marketplaces, the same goods may be made
available for purchase online from different vendors at different prices. In addition to
these price differences, however, the vendors themselves may vary in
trustworthiness and reliability. For example, some vendors may fail to deliver the
goods by the promised date or otherwise fail to provide good customer service.
Some vendors may deliver goods that are in poor condition, or past their expiration
date. And some vendors may misuse credit card information that is entrusted to
them. As a result of these types of irregularities, some vendors may develop a
reputation as unreliable, untrustworthy, and unworthy of a customer’s business.

[0005] In online or electronic commerce (e-commerce) marketplaces, an
individual vendor’s reputation is often expressed in terms of, for example, a star
rating (e.g., from one to five stars), a letter grade, or the percent of positive or
negative reviews that buyers have provided to ratings websites or online
marketplaces regarding that vendor. However, such ratings are often subjective and
open to interpretation. Moreover, because not all buyers will provide a rating or
review (whether positive or negative), existing rating systems cannot provide a
complete picture of a vendor’s reputation.

[0606] Existing rating systems are also subject to manipulation. For example,
the HITS algorithm may be manipulated to a certain extent by so-called “link farms”
designed to make a spam page appear to be authoritative on a given search topic by

generating thousands of fake hubs linking the spam page to that topic. Similarly,
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existing vendor ratings pages may be manipulated by unscrupulous vendors
submitting fake positive reviews of themselves — or fake negative of their
competitors. Existing ratings systems thus raise questions regarding the
trustworthiness and reliability of the methods used to provide the ratings or reviews,
as well as the trustworthiness and reliability of the webpages and e-commerce
vendors that are the subject of those reviews.

[0007] There is thus a need for ranking systems that are less subjective and

subject to manipulation.

Summary

[0008] One aspect of the present disclosure is directed to a system including a
memory storing instructions and at least one processor programmed to execute the
instructions to perform a method for arranging hyperlinks on a graphical user-
interface (GUI) of a computerized system. The method includes receiving, via the
GUI, a user selection to display a plurality of hyperlinks, the hyperlinks
corresponding to one or more nodes of a first set. The method further includes
determining, by a processor, a rank of each hyperlink in the plurality of hyperlinks.
Determining a rank includes constructing a first bipartite graph between the one or
more nodes of the first set and one or more nodes of a second set, the first set and
the second set being mutually exclusive, wherein edges of the first bipartite graph
are weighted according to a first criterium and constructing a second bipartite graph
between the one or more nodes of the first set and the one or more nodes of the
second set, wherein edges of the second bipartite graph are weighted according to a
second criterium, different from the first criterium. The first bipartite graph and the
second bipartite graph are aggregated to form an aggregated bipartite graph. The

one or more hyperlinks are ranked ordinally according to an aggregate weight of the
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corresponding node in the aggregate bipartite graph. The first-ranked hyperlink is
automatically moved to a first position on the GUI and the second and subsequently
ranked hyperlinks are automatically moved to second and subsequent positions,
respectively, on the GUI.

[G009] Another aspect of the present disclosure is directed to a method for
arranging hyperlinks on a graphical user-interface (GUI) of a computerized system.
The method includes receiving, via the GUI, a user selection to display a plurality of
hyperlinks, the hyperlinks corresponding to one or more nodes of a first set. The
method further includes determining, by a processor, a rank of each hyperlink in the
plurality of hyperlinks. Determining a rank includes constructing a first bipartite graph
between the one or more nodes of the first set and one or more nodes of a second
set, the first set and the second set being mutually exclusive, wherein edges of the
first bipartite graph are weighted according to a first criterium and constructing a
second bipartite graph between the one or more nodes of the first set and the one or
more nodes of the second set, wherein edges of the second bipartite graph are
weighted according to a second criterium, different from the first criterium. The first
bipartite graph and the second bipartite graph are aggregated to form an aggregated
bipartite graph. The one or more hyperlinks are ranked ordinally according to an
aggregate weight of the corresponding node in the aggregate bipartite graph. The
first-ranked hyperlink is automatically moved to a first position on the GUI and the
second and subsequently ranked hyperlinks are automatically moved to second and
subsequent positions, respectively, on the GUI.

[0010] Yet another aspect of the present disclosure is directed to a non-
transitory computer-readable storage medium that comprises instructions that may

be executed by a processor to perform a method for arranging hyperlinks on a
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graphical user-interface (GUI) of a computerized system. The method includes
receiving, via the GUI, a user selection to display a plurality of hyperlinks, the
hyperlinks corresponding to one or more nodes of a first set. The method further
includes determining, by a processor, a rank of each hyperlink in the plurality of
hyperlinks. Determining a rank includes constructing a first bipartite graph between
the one or more nodes of the first set and one or more nodes of a second set, the
first set and the second set being mutually exclusive, wherein edges of the first
bipartite graph are weighted according to a first criterium and constructing a second
bipartite graph between the one or more nodes of the first set and the one or more
nodes of the second set, wherein edges of the second bipartite graph are weighted
according to a second criterium, different from the first criterium. The first bipartite
graph and the second bipartite graph are aggregated to form an aggregated bipartite
graph. The one or more hyperlinks are ranked ordinally according to an aggregate
weight of the corresponding node in the aggregate bipartite graph. The first-ranked
hyperlink is automatically moved to a first position on the GUI and the second and
subsequently ranked hyperlinks are automatically moved to second and subsequent
positions, respectively, on the GUI.

[0011] Other systems, methods, and computer-readable media are also

discussed herein.

Brief Description of the Drawings

[0012]FIG. 1 is a schematic block diagram illustrating an exemplary
embodiment of a network comprising computerized systems for communications
enabling shipping, transportation, and logistics operations, consistent with the

disclosed embodiments.
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[0013]FIG. 2A depicts a sample Search Result Page (SRP) that includes one
or more search results satisfying a search request along with interactive user
interface elements, consistent with the disclosed embodiments.

[0014] FIG. 2B depicts a sample Single Display Page (SDP) that includes a
product and information about the product along with interactive user interface
elements, consistent with the disclosed embodiments.

[0015] FIG. 2C depicts a sample Seller Listing that includes information about
sellers of the product within the marketplace along with interactive user interface
elements, consistent with the disclosed embodiments.

[0016] FIG. 2D depicts a sample Cart page that includes items in a virtual
shopping cart along with interactive user interface elements, consistent with the
disclosed embodiments.

[0017]FIG. 2E depicts a sample Order page that includes items from the
virtual shopping cart along with information regarding purchase and shipping, along
with interactive user interface elements, consistent with the disclosed embodiments.

[0018]FIGS. 3A and 3B show a flowchart for performing a method for
rearranging hyperlinks on a graphical user-interface (GUI) of a computerized system,
consistent with the disclosed embodiments.

[0019]FIG. 4 shows sample transaction data, consistent with the disclosed
embodiments.

[0020] FIGS. 5A, 5B, 5C, and 5D are sample bipartite graphs, consistent with

the disclosed embodiments.

Detailed Description

[0021] The following detailed description refers to the accompanying drawings.

Wherever possible, the same reference numbers are used in the drawings and the
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following description to refer to the same or similar parts. While several illustrative
embodiments are described herein, modifications, adaptations and other
implementations are possible. For example, substitutions, additions, or modifications
may be made to the components and steps illustrated in the drawings, and the
illustrative methods described herein may be modified by substituting, reordering,
removing, or adding steps to the disclosed methods, or by performing non-
dependent steps in parallel with each other. Accordingly, the following detailed
description is not limited to the disclosed embodiments and examples. Instead, the
proper scope of the invention is defined by the appended claims.

[0022] Embodiments of the present disclosure are directed to systems and
methods for arranging hyperlinks on a graphical user-interface (GUI) of a
computerized system.

[0023] FIG. 1 shows a schematic block diagram 100 of an exemplary
embodiment of a computerized system in which embodiments of the present
disclosure may be implemented. In FIG. 1, system 100 is configured for enabling
shipping, transportation, and logistics operations relating to an e-commerce
marketplace. However, the present disclosure is not restricted to e-commerce
systems and may also be implemented in a general search engine.

[0024] As illustrated in FIG. 1, system 100 may include a variety of constituent
systems, which may be connected to one another via one or more networks. These
constituent systems may also be connected to one another via direct connections,
e.g., using direct data links. In the e-commerce marketplace shown in FIG. 1, the
depicted systems include a shipment authority technology (SAT) system 101, an
external front-end system 103, an internal front-end system 105, a transportation

system 107, mobile devices 107A, 107B, and 107C, seller portal 109, shipment and
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order tracking (SOT) system 111, fulfillment optimization (FO) system 113, and
fulfillment center (FC) 115.

[0025] In some embodiments, SAT system 101 may be implemented as a
computer system that monitors the status of orders and deliveries in an e-commerce
marketplace. For example, SAT system 101 may determine whether an order is past
its promised delivery date (PDD) and may take appropriate action, including initiating
a new order, reshipping the items in the non-delivered order, canceling the non-
delivered order, initiating contact with the ordering customer, or the like. SAT system
101 may also act as a gateway between different devices in system 100, enabling
communication (e.g., using store-and-forward or other techniques) between devices
such as external front-end system 103 and FO system 113.

[0026] In some embodiments, internal front-end system 105 may be
implemented as a computer system that enables internal users (e.g., employees of
an organization that owns, operates, or leases system 100) to interact with one or
more systems in system 100. For example, in embodiments where network 101
enables the presentation of systems to enable users to place an order for an item,
internal front-end system 105 may be implemented as a web server that enables
internal users to view diagnostic and statistical information about orders, modify item
information, or review statistics relating to orders. For example, internal front-end
system 105 may be implemented as a computer or computers running software such
as the Apache HTTP Server, Microsoft Internet Information Services (11S), NGINX, or
the like. In other embodiments, internal front-end system 105 may run custom web
server software designed to receive and process requests from systems or devices

depicted in system 100 (as well as other devices not depicted), acquire information
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from databases and other data stores based on those requests, and provide
responses to the received requests based on acquired information.

[0027]In some embodiments, internal front-end system 105 may include one
or more of a web caching system, a database, a search system, a payment system,
an analytics system, an order monitoring system, or the like. In one aspect, internal
front-end system 105 may comprise one or more of these systems, while in another
aspect, internal front-end system 105 may comprise interfaces (e.g., server-to-server,
database-to-database, or other network connections) connected to one or more of
these systems.

[0028] In some embodiments, seller portal 109 may be implemented as a
computer system that enables sellers or other external entities to electronically
communicate with one or more systems in system 100. For example, a seller may
utilize a computer system (not pictured) to upload or provide product information,
order information, contact information, or the like, for products that the seller wishes
to sell through system 100 using seller portal 109.

[0029] In some embodiments, shipment and order tracking system 111 may
be implemented as a computer system that receives, stores, and forwards
information regarding the location of packages containing products ordered by
customers (e.g., by a user using devices 102A-102B). In some embodiments,
shipment and order tracking system 111 may request or store information from web
servers (not illustrated) operated by shipping companies that deliver packages
containing products ordered by customers.

[0030] In some embodiments, shipment and order tracking system 111 may
request and store information from systems depicted in system 100. For example,

shipment and order tracking system 111 may request information from transportation
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system 107. As discussed above, transportation system 107 may receive information
from one or more mobile devices 107A-107C (e.g., mobile phones, smart phones,
PDAs, or the like) that are associated with one or more of a user (e.g., a delivery
worker) or a vehicle (e.g., a delivery truck). Shipment and order tracking system 111
may request data from one or more of transportation system 107 or WMS 119,
process it, and present it to a device (e.g., user devices 102A and 102B) upon
request.

[0031] Fulfillment center 115 represents one or more physical location that
stores items for shipping to customers when ordered.

[0032] In some embodiments, fulfillment optimization (FO) system 113 may be
implemented as a computer system that stores information for customer orders from
other systems (e.g., external front-end system 103 and/or shipment and order
tracking system 111). FO system 113 may also store information describing where
particular items are held or stored. For example, certain items may be stored only in
one fulfilment center 115, while certain other items may be stored in multiple
fulfillment centers. In still other embodiments, certain fulfilment centers may be
designed to store only a particular set of items (e.g., fresh produce or frozen
products). FO system 113 stores this information as well as associated information
(e.g., quantity, size, date of receipt, expiration date, etc.).

[0033] FO system 113 may also calculate a corresponding PDD (promised
delivery date) for each product. In some embodiments, the PDD may be based on
one or more factors. For example, FO system 113 may calculate a PDD for a
product based on a past demand for a product (e.g., how many times that product
was ordered during a period of time), an expected demand for a product (e.g., how

many customers are forecast to order the product during an upcoming period of
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time), a network-wide past demand indicating how many products were ordered
during a period of time, a network-wide expected demand indicating how many
products are expected to be ordered during an upcoming period of time, one or more
counts of the product stored in each fulfillment center 115, which fulfillment center
stores each product, expected or current orders for that product, or the like.

[0034] In some embodiments, FO system 113 may determine a PDD for each
product on a periodic basis (e.g., hourly) and store it in a database for retrieval or
sending to other systems (e.g., external front-end system 103, SAT system 101,
shipment and order tracking system 111). In other embodiments, FO system 113
may receive electronic requests from one or more systems (e.g., external front-end
system 103, SAT system 101, shipment and order tracking system 111) and
calculate the PDD on demand.

[0035] In some embodiments, external front-end system 103 may be
implemented as a computer system that enables external users to interface with an
e-commerce marketplace. For example, external front-end system 103 may be
implemented as a computer or computers running software such as the Apache
HTTP Server, Microsoft Internet Information Services (IIS), NGINX, or the like.

[0036] In some embodiments, external front-end system 103 may be
implemented as a web server that presents a graphical user interface (GUI) to
enable users to place orders for items offered for sale in the e-commerce
marketplace. In such an embodiment, the external front-end system 103 may receive
search requests, presents item pages, and solicit payment information.

[0037]In other embodiments, external front-end system 103 may be
implemented as a web server that presents a graphical user interface (GUI) to

enable users to conduct electronic searches. In such embodiments, external front-



WO 2020/194105 PCT/1IB2020/052235
13

end system 103 may run custom web server software designed to receive and
process requests from external devices (e.g., mobile device 102A or computer 102B),
acquire information from databases and other data stores based on those requests,
and provide responses (e.g., a ranked listing of search results) based on the
acquired information.

[0038] In some embodiments, external front-end system 103 may include one
or more of a web caching system, a database, a search system, or a payment
system. In one aspect, external front-end system 103 may comprise one or more of
these systems, while in another aspect, such systems may be hosted elsewhere
within system 100 and external front-end system 103 may include interfaces (e.g.,
server-to-server, database-to-database, or other network connections) to such
systems.

[0039] FIGS. 2A, 2B, 2C, 2D, and 2E illustrate some operations of external
front-end system 103. External front-end system 103 may receive information from
systems or devices in system 100 for presentation and/or display on a graphical user
interface (GUI). For example, external front-end system 103 may host or provide one
or more web pages, including a Search Result Page (SRP) (e.g., FIG. 2A), a single
detail page (SDP) (e.g., FIG. 2B), a seller listing (e.g., Fig. 2C), a cart page (e.g., FIG.
2D), and/or an order page (e.g., FIG. 2E).

[0040] A user device (e.g., using mobile device 102A or computer 102B) may
navigate to external front-end system 103 and request a search by entering
information into a search box. External front-end system 103 may request
information from one or more systems in system 100. For example, external front-
end system 103 may request information from FO System 113 that satisfies the

search request.
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[0041] External front-end system 103 may prepare an SRP (e.g., FIG. 2A)
based on the information received in response to its query. The SRP may include
information that satisfies the search request. For example, this may include pictures
of products that satisfy the search request. The SRP may also include respective
prices for each product, or information relating to enhanced delivery options for each
product, PDD, weight, size, offers, discounts, or the like, as offered by the top-rated
seller of the product (described below). External front-end system 103 may send the
SRP to the requesting user device (e.g., via a network) for display on the user's GUI.

[0042] A user device may then select a product from the SRP, e.g., by clicking
or tapping a user interface (e.g., using a mouse, pen, touchscreen, or other pointing
device) or using another input device (e.g., a button or keyboard) to select a product
represented on the SRP. In response to such an input, the user device may
formulate a request for further information on the selected product and send it to
external front-end system 103.

[0043] In response to such a selection, external front-end system 103 may
request and receive further information regarding the selected product (e.g., from FO
System 113). For example, this additional information may include information
regarding the product’s shelf life, country of origin, weight, size, handling instructions,
or other information about the product. The information may also include
recommendations for similar products (based on, for example, big data and/or
machine learning analysis of past transactions by customers who bought this product
and at least one other product), answers to frequently asked questions regarding the
product, product reviews by other customers, manufacturer information, pictures, or

the like.
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[0044]In order to convey this information to the user, external front-end
system 103 may prepare an SDP (Single Detail Page) (e.g., FIG. 2B) based on the
received product information. The SDP may include an identification of the top-rated
seller of the product (in this case, “Farm Imports Inc.”), as well as the price (in this
case 20,000 KRW), and promised delivery date (PDD) (in this case “Tomorrow (Wed)
11/28") offered by the top-rated seller. The PDD may represent an estimate of when
a package containing the product will arrive at the user’s desired location or a date
by which the product is promised to be delivered at the user’s desired location if
ordered within a certain period, e.g., by 1:59:59 PM.

[0045] The SDP may also include other interactive elements such as a “Buy
Now” button, a “Add to Cart” button, a quantity field, or the like, for use in executing
an order. The SDP may further include a link 211 (“See Other Sellers”) to a listing of
other sellers of the same or similar products (e.g., FIG. 2C). Link 211 may be
implemented using any of a number of graphical user interface (GUI) elements. For
example, link 211 may be implemented as a button (including, e.g., a radio button or
check box), an icon, or hyperlinked text, etc. As used herein, the term “hyperlink”
should be understood to include any appropriate type of user-selectable GUI
element.

[0046] As shown in FIG. 2C, the seller listing 220 may show, e.g., the
commaodity price 221, promised delivery date (PDD) 222, seller trust rating (STR)
223, and identity of the seller 224. Seller listing 220 may also include a hyperlink 225
for selecting one of the listed sellers to complete the transaction. As explained in
below in connection with FIGS. 3A and 3B, the seller listing (FIG. 2C) may arrange

and display the seller listing in a ranked order.



WO 2020/194105 PCT/1IB2020/052235
16

[0047] Although the seller listing 220 is shown in FIG. 2C as being displayed
in a page format, the seller listing may instead be displayed in other convenient
formats. For example, the seller listing 220 may be displayed in a wheel format or
drop-down menu format.

[0048] In one embodiment, the sellers may be initially ordered based solely on
the seller trust rating (STR), which may be determined as described below in
connection with FIGS. 3B. In another embodiment, the sellers may be initially
ordered based on the total cost of the item (i.e., price plus shipping cost) offered by
each seller, such that the seller(s) that offers to sell the product at the lowest total
cost may be listed first. Where several sellers offer the product at the same total cost,
the several sellers may be ordered based on the STR. In another embodiment, the
sellers may be initially ordered based on the promised delivery date (PDD) indicated
by each seller, such that the seller(s) that offers to deliver the product soonest may
be listed first. Where several sellers offer the same PDD, the several sellers may be
ordered based on the STR.

[0049] In yet another embodiment, the sellers may be initially ordered based
on, e.g., the total cost of the item (i.e., price plus shipping cost) offered by each seller,
such that the seller(s) that offers to sell the product at the lowest total cost may be
listed at the top. Where several sellers offer the product at the same total cost, the
several sellers may be ordered based on the PDD. And where several sellers offer
the product at the same total cost and PDD, the several sellers may be ordered
based on the STR.

[0050] In each case, the seller with the highest STR (in this case, “Farm

Import Inc.”) may be shown on the Single Detail Page (SDP) (FIG. 2B), so that
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customers may quickly conduct a transaction with the highest-rated seller, without
opening the seller listing 220 (FIG. 2C).

[0051]FIGS. 3A and 3B show an exemplary method 300 for arranging
hyperlinks on a graphical user-interface (GUI) of a computerized system, such as
links 225 in the seller listing 220 (FIG. 2C). The method or a portion thereof may be
performed by system 100, or one or more of constituent systems 101, 105, 107, 109,
111,112, 113, and 115. For example, the system may include one or more
processors and a memory storing instructions that, when executed by the one or
more processors, cause the system to perform the steps shown in FIGS. 3A and/or
3B.

[0052] In Step 310, the system may receive, via the GUI, a user selection to
display a plurality of hyperlinks. For example, the system may receive a user input
(e.g., from a button, keyboard, mouse, pen, touchscreen, or other pointing device)
selecting link 211 (“See Other Sellers”) in the interface display of FIG. 2B (Single
Display Page (SDP)).

[0053] In Step 320, the system may determine a rank of each hyperlink in the
plurality of hyperlinks. In one embodiment, for example, the system may determine a
seller trust rating (STR) for each of the sellers in the seller listing 220 (FIG. 2C). An
exemplary method of determining a seller trust rating is described below with respect
to FIG. 3B.

[0054] In Step 330 (FIG. 3B), the system may receive data 400 relating to past
transactions between buyers and sellers within the marketplace. As shown in FIG. 4,
the transaction data 400 may include information relating to, e.g., a buyer ID 401, a

seller ID 402, a transaction date 403, a transaction value 404, an On-Time Delivery
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(OTD) indicator 405, a buyer-supplied rating of the transaction 406, and a seller-
supplied rating of the transaction 407.

[0055] The data 400 may be retrieved from one or more databases kept by
one or more systems. For example, the data 400 may include data generated by,
e.g., Fulfilment Optimization system 113 in association with fulfilling orders placed by
a customer. The data may additionally or alternatively include data generated by,
e.g., SAT system 101 in association with monitoring the order and delivery status of
customer orders. In some embodiments, the transaction data may include a
transaction 1D 408 that uniquely identifies each transaction in the system and some
or all of the remaining data items 401-407 may be retrieved from appropriate
databases via one or more database queries based on the transaction 1D 408.

[0056] The buyer ID 401 and the seller ID 402 may each be indicated by an
alphanumeric or other ID that uniquely identifies the buyer and seller within the
system. In some embodiments, for example, the buyer ID and the seller ID may be
the corresponding login ID for the buyer and seller.

[0057] The transaction date 403 may be indicated by a numeric or
alphanumeric string that uniquely identifies the date that the transaction occurred. In
some embodiments, for example, the transaction date may identify the year and the
day of the year (e.g., 001 to 365).

[0058] The transaction value 404 may include a numeric or alphanumeric
string indicating a total value of the transaction in a common currency, such as U.S.
dollars or South Korean Won. In some embodiments, the transaction value may
exclude the cost of shipping the item or order. In other embodiments, the cost of

shipping may be included in the transaction value.
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[0058] The On-Time Delivery (OTD) indicator 405 may be a binary indication
as to whether the order was delivered to the buyer on or before the promised
delivery date. Alternatively, the OTD may be, e.g., a number indicating a magnitude
of any delay. For example, the OTD indicator 405 may be an integer indicating the
number of days that delivery was late (or early), determined by subtracting the
promised delivery date (PDD) from the actual delivery date.

[0060] The buyer-supplied rating of the transaction 406 may be, e.g., a
numerical score solicited from the buyer, rating their satisfaction with all or part of the
transaction. For example, the buyer-supplied rating may be a score on a scale of,
e.g., one to five stars; a score of 1 to 10 or 1 to 100, a letter grade, such as A+, A,
B+, B, C+, C, or D; etc. Similarly, the seller-supplied rating of the transaction 306
may be, e.g., a score solicited from the seller, rating their satisfaction with all or part
of the transaction.

[0061] In step 340, the transaction data is used to construct a first bipartite
graph between the buyers and sellers. An exemplary bipartite graph is shown in FIG.
5A. As shown in FIG. 5A, for example, the set of sellers may be represented in the
bipartite graph by one or more nodes 1-4 and the set of buyers may be represented
by one or more nodes 5-9. The edges of the bipartite graph of FIG. 5A are
unweighted and show only which buyers have transacted with which sellers. In FIG.
5A, for example, buyer node 5 has transacted with seller nodes 1 and 2, but not
seller nodes 3 or 4.

[0062] In Step 350, the edges of the bipartite graph may be weighted
according to one or more criteria. In one embodiment, for example, the edges of the
bipartite graph may be weighted according to a value of past transactions conducted

between the respective buyer and seller (Step 350a), e.g., in common currency such
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as U.S. dollars or South Korean Won. For example, an edge may be weighted
according to a cumulative value of all past transactions conducted between the
respective buyer and seller. Alternatively, an edge may be weighted according to a
cumulative value of past transactions conducted between the respective buyer and
seller within a set time frame, e.g., over the past year.

[0063] As another example, the edges may be weighted according to a
frequency of past transactions between a respective buyer and seller (Step 350b).
For example, the edges may be weighted according to the number of transactions,
e.g., per month, per fiscal quarter, per year, efc.

[0064] As another example, the edges may be weighted according to a
duration of a transactional relationship between the respective buyer and seller (Step
350c). For example, the edges may be weighted according to, e.g., the number of
consecutive months or fiscal quarters with at least one transaction (or some other
minimum number of transactions). As another example, instead of a minimum
number of transactions, the edges may be weighted according to, e.g., the number
of consecutive months or fiscal quarters in which a minimum cumulative transaction
value is met.

[0065] Although the bipartite graph is shown graphically in FIGS. 5A-D, it will
be understood that, in the computer-implemented method of FIG. 3B, bipartite
graphs may be constructed using a weighted adjacency matrix whose elements have
a value corresponding to the weights of the edges in the corresponding bipartite
graph.

[0066] In particular, a bipartite graph G = (A, B, E), where E is the edge set
and {A, B} is the bipartition, where A = {al, a2, ..., am} and B = {b1, b2, ..., bn}, may

be characterized by a square (0, 1)-adjacency matrix of order m + n,
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0 X }

L XY
where X=[xi],1<i<m,1<j<n,and xjj=1if abj € E, and xjj = 0 otherwise.

[0067] In some embodiments, the edges of the bipartite graph may be
weighted according to multiple criteria. For example, the edges of the bipartite graph
may be weighted according to a value of past transactions conducted between the
respective buyer and seller (Step 350a); weighted according to a frequency of past
transactions between a respective buyer and seller (Step 350b); and/or weighted
according to a duration of a transactional relationship between the respective buyer
and seller (Step 350c).

[0068] In such embodiments, the various weights may be aggregated by
taking the algebraic sum of the weights. As shown in FIGS. 5B-C, for example, the
unweighted bipartite graph of FIG. 5A may be weighted according to a first criterium
(e.g., cumulative transactional value (Step 350a)), yielding a first weighted bipartite
graph (FIG. 5B). The unweighted bipartite graph of FIG. 5A may also be weighted
according to a second criterium (e.g., transactional frequency (Step 350b) and/or
duration (Step 350c)), yielding a second weighted bipartite graph (FIG. 5C). The
weights of the first and second bipartite graphs may be aggregated by taking the
algebraic sum of the first bipartite graph (FIG. 5B) and the second bipartite graph
(FIG. 5C), yielding an aggregated bipartite graph (FIG. 5D) whose edges are
weighted according to the algebraic sum of the corresponding edges of the first
bipartite graph (FIG. 5B) and the second bipartite graph (FIG. 5C).

[0069] Although the edges of the first bipartite graph (FIG. 5B) and the second
bipartite graph (FIG. 5C) are given equal weight in the aggregate bipartite graph of

FIG. 5D, in some embodiments, the edges may be given different weights. In some
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embodiments, for example, the edges of the first bipartite graph (cumulative
transactional value (Step 350a)) may be given more (or less) weight than the edges
the second bipartite graph (e.g., transactional frequency (Step 350b) or duration
(Step 350c)).

[0070] As explained above, for example, the first weighted bipartite graph
(FIG. 5B) may be constructed using a first weighted adjacency matrix, and the
second bipartite graph (FIG. 5C) may be constructed using a second weighted
adjacency matrix. The first weighted adjacency matrix and the second weighted
adjacency matrix may be multiplied by coefficients corresponding to their desired
relative weights and then added to yield an aggregated adjacency matrix. In one
embodiment, for example, the cumulative transactional value (Step 350a)) may be
given twice as much weight as the transactional frequency (Step 350b), and the
transactional frequency may be given twice as much weight as the transactional
duration (Step 350c).

[0071]In Step 360, a weighted HITS algorithm is performed on the
aggregated bipartite graph (FIG. 5D) to determine a seller trust rating for each seller
in the seller listing. For example, the following HITS algorithm may be used:

01 X(s, b) < weighted adjacency matrix of buyer-to-seller contacts
02 Y(b, s) < weighted adjacency matrix of seller-to-buyer contacts
03 for each buyer b //determine hub weights u of buyers b

04 if the buyer b is confirmed fraudulent
05 ulb] «— -1 //flag the fraudulent account
06 otherwise
Lser X(s,b)
07 u[b] «
O S B Yoes X(5.0)

// Tis the set of sellers linked to buyer b
// Bis the set of buyers in the network
// Sis the set of sellers in the network

08 End if

09 End for

10 for each seller s //determine authority weights r of sellers s
11 if the seller s is confirmed fraudulent

12 18] — -1 //fraudulent account
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13 otherwise
ZbECY(b;S)

—
1 e s Sben T (0)
// C is the set of buyers linked to seller s
/'S is the set of sellers in the network
// B is the set of buyers in the network
15 End if
16 End for
17 for iteration < N
// N is the number of iterations chosen for convergence of r and

u
18 T< 17X 1/norm(r) //normalize by the Euclidian norm
19 Uu<u+ XXt
20 U< u X 1/norm(u) /normalize by the Euclidian norm
21 T<71+Y™Xu
22 End for

23 Return rand u

[0072] The seller trust rating (STR) may be defined to be equal to the authority
weight of the seller. In some embodiments, the STR may be normalized over, e.g., a
5-, a 10-, or a 100-point scale. Note that, in this example algorithm, the account of a
buyer or seller that is confirmed to be fraudulent (e.g., through investigation of user
complaints) may be flagged by assigning a negative hub or authority weight (e.g., -1)
s0 as to avoid giving weight to sham accounts or transactions.

[0073] In Step 370 (FIG. 3A), the seller list 220 (FIG. 2C) and corresponding
hyperlinks 225 may be ranked according to their respective seller trust rating (STR).
For example, the hyperlink 225a corresponding to a first-ranked seller may be
moved to a first position on the GUI (Step 380). In one embodiment, the first position
may be the top position on the seller listing 220, e.g., where the seller listing is
displayed in a page format or drop-down menu. In another embodiment, the first
position may be, e.g., a central position on the seller listing, for example, where the
seller listing is displayed in a wheel format.

[0074] In Step 390, the hyperlinks 225b et seq. corresponding to the second

and subsequently ranked hyperlinks may be moved to second and subsequent
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positions, respectively, on the GUI (FIG. 2C). The buyer may then use the GUI to
select a seller from the seller listing 220, based upon, e.g., price, promised delivery
date (PDD), and/or seller trust rating (STR).

[0075] After selecting a seller from the seller listing 220 (FIG. 2C), the user
may be returned to the Single Display Page (SDP) (FIG. 2B) which now shows
information related to the selected seller, including, e.g., the selected seller’s price
and promised delivery date (PDD). Upon receiving the SDP, the user device may
further interact with the SDP to complete the transaction. For example, a user of the
requesting user device may click or otherwise interact with a “Place in Cart” button
on the SDP. This adds the product to a shopping cart associated with the user. The
user device may transmit this request to add the product to the shopping cart to
external front-end system 103.

[0076] External front-end system 103 may generate a Cart page (e.g., FIG.
2D). In some embodiments, the Cart page lists the products that the user has added
to a virtual “shopping cart.” A user device may request the Cart page by clicking on
or otherwise interacting with an icon on the SRP, SDP, or other pages. In some
embodiments, the Cart page may list all products that the user has added to the
shopping cart, as well as information about the products in the cart such as a
quantity of each product, a price for each product per item, a price for each product
based on an associated quantity, information regarding PDD, a delivery method, a
shipping cost, user interface elements for modifying the products in the shopping cart
(e.g., deletion or modification of a quantity), options for ordering other product or
setting up periodic delivery of products, options for setting up interest payments, user
interface elements for proceeding to purchase, or the like. A user at a user device

may click on or otherwise interact with a user interface element (e.g., a button that
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reads “Buy Now”) to initiate the purchase of the product in the shopping cart. Upon
doing so, the user device may transmit this request to initiate the purchase to
external front-end system 103.

[0077] External front-end system 103 may then generate an Order page (e.g.,
FIG. 2E) in response to receiving the request to initiate a purchase. In some
embodiments, the Order page re-lists the items from the shopping cart and requests
input of payment and shipping information. For example, the Order page may include
a section requesting information about the purchaser of the items in the shopping
cart (e.g., name, address, e-mail address, phone number), information about the
recipient (e.g., name, address, phone number, delivery information), shipping
information (e.g., speed/method of delivery and/or pickup), payment information (e.g.,
credit card, bank transfer, check, stored credit), user interface elements to request a
cash receipt (e.g., for tax purposes), or the like. External front-end system 103 may
send the Order page to the user device.

[0078] The user device may enter information on the Order page and click or
otherwise interact with a user interface element that sends the information to
external front-end system 103. From there, external front-end system 103 may send
the information to different systems in system 100 to enable the creation and
processing of a new order with the products in the shopping cart.

[0073] While the present disclosure has been shown and described with
reference to particular embodiments thereof, it will be understood that the present
disclosure can be practiced, without modification, in other environments. The
foregoing description has been presented for purposes of illustration. It is not
exhaustive and is not limited to the precise forms or embodiments disclosed.

Modifications and adaptations will be apparent to those skilled in the art from
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consideration of the specification and practice of the disclosed embodiments.
Additionally, although aspects of the disclosed embodiments are described as being
stored in memory, one skilled in the art will appreciate that these aspects can also be
stored on other types of computer readable media, such as secondary storage
devices, for example, hard disks or CD ROM, or other forms of RAM or ROM, USB
media, DVD, Blu-ray, or other optical drive media.

[0080] Computer programs based on the written description and disclosed
methods are within the skill of an experienced developer. Various programs or
program modules can be created using any of the techniques known to one skilled in
the art or can be designed in connection with existing software. For example,
program sections or program modules can be designed in or by means of .Net
Framework, .Net Compact Framework (and related languages, such as Visual Basic,
C, efc.), Java, C++, Objective-C, HTML, HTML/AJAX combinations, XML, or HTML
with included Java applets.

[6081] Moreover, while illustrative embodiments have been described herein,
the scope of any and all embodiments having equivalent elements, modifications,
omissions, combinations (e.g., of aspects across various embodiments), adaptations
and/or alterations as would be appreciated by those skilled in the art based on the
present disclosure. The limitations in the claims are to be interpreted broadly based
on the language employed in the claims and not limited to examples described in the
present specification or during the prosecution of the application. The examples are
to be construed as non-exclusive. Furthermore, the steps of the disclosed methods
may be modified in any manner, including by reordering steps and/or inserting or

deleting steps. It is intended, therefore, that the specification and examples be
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considered as illustrative only, with a true scope and spirit being indicated by the

following claims and their full scope of equivalents.
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Claims

A computer-implemented system comprising:

a memory storing instructions; and

at least one processor programmed to execute the instructions to perform
a method for arranging hyperlinks on a graphical user-interface

(GUI) of a computerized system, the method comprising:

receiving, via the GUI, a user selection to display a plurality of
hyperlinks, the hyperlinks corresponding to one or more

nodes of a first set;

determining, by a processor, a rank of each hyperlink in the plurality

of hyperlinks, wherein determining a rank comprises:

constructing a first bipartite graph between the one or more
nodes of the first set and one or more nodes of a
second set, the first set and the second set being
mutually exclusive, wherein edges of the first bipartite

graph are weighted according to a first criterion;

constructing a second bipartite graph between the one or
more nodes of the first set and the one or more nodes
of the second set, wherein edges of the second
bipartite graph are weighted according to a second

criterion, different from the first criterion;

constructing a third bipartite graph between the one or more
nodes of the first set and the one or more nodes of
the second set, wherein edges of the third bipartite
graph are weighted according to a third criterion,
different from the first criterion and the second

criterion;
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aggregating the first bipartite graph, the second bipartite
graph, and the third bipartite graph to form an
aggregated bipartite graph; and

ranking the one or more hyperlinks ordinally according to an
aggregate weight of the corresponding node in the
aggregate bipartite graph;

automatically moving the first-ranked hyperlink to a first position on
the GUI; and

automatically moving the second and subsequently ranked
hyperlinks to second and subsequent positions, respectively,
on the GUL.

2. The computer-implemented system of claim 1, wherein:

receiving a user selection to display a plurality of hyperlinks comprises

receiving an input from a keyboard or pointing device.

3. The computer-implemented system of claim 1, wherein:

constructing a first bipartite graph between the one or more nodes of the
first set and one or more nodes of a second set comprises
constructing a first weighted adjacency matrix having elements
corresponding to the weights of the edges in the first bipartite
graph;

constructing a second bipartite graph between the one or more nodes of
the first set and the one or more nodes of the second set comprises
constructing a second weighted adjacency matrix having elements
corresponding to the weights of the edges in the second bipartite

graph.
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4. The computer-implemented system of claim 1, wherein:

the one or more nodes of a first set correspond to sellers in an online

marketplace;

the one or more nodes of a second set correspond to buyers in the online

marketplace; and

the edges of the first bipartite graph are weighted according to a value of
past transactions conducted between the respective buyer and

seller.

5. The computer-implemented system of claim 4, wherein:
the edges of the second bipartite graph are weighted according to one of:

a duration of past transactions between the respective buyer and

seller; and

a frequency of past transactions between a respective buyer and

seller.

6. The computer-implemented system of claim 1, wherein:

the edges of the second bipartite graph are weighted according to a
duration of past transactions between the respective buyer and

seller; and

the edges of the third bipartite graph are weighted according to a value of
past transactions conducted between the respective buyer and

seller.

7. The computer-implemented system of claim 1, wherein:

aggregating the first bipartite graph and the second bipartite graph to form

an aggregated bipartite graph comprises:
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building a first weighted adjacency matrix corresponding to the first

bipartite graph;

building a second weighted adjacency matrix corresponding to the

second bipartite graph; and

taking an algebraic sum of the first weighted adjacency matrix and

the second weighted adjacency matrix.

The computer-implemented system of claim 7, wherein:

taking the algebraic sum of the first weighted adjacency matrix and the
second weighted adjacency matrix comprises multiplying the first
weighted adjacency matrix and the second weighted adjacency

matrix by different coefficients.

A computer-implemented method for arranging hyperlinks on a graphical user-

interface (GUI) of a computerized system, the method comprising:

receiving, via the GUI, a user selection to display a plurality of hyperlinks,

the hyperlinks corresponding to one or more nodes of a first set;

determining, by a processor, a rank of each hyperlink in the plurality of

hyperlinks, wherein determining a rank comprises:

constructing a first bipartite graph between the one or more nodes
of the first set and one or more nodes of a second set, the
first set and the second set being mutually exclusive,
wherein edges of the first bipartite graph are weighted

according to a first criterion;

constructing a second bipartite graph between the one or more
nodes of the first set and the one or more nodes of the

second set, wherein edges of the second bipartite graph are
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weighted according to a second criterion, different from the
first criterion;

constructing a third bipartite graph between the one or more nodes
of the first set and the one or more nodes of the second set,
wherein edges of the third bipartite graph are weighted
according to a third criterion, different from the first criterion

and the second criterion;

aggregating the first bipartite graph, the second bipartite graph, and
the third bipartite graph to form an aggregated bipartite
graph; and

ranking the one or more hyperlinks ordinally according to an
aggregate weight of the corresponding node in the
aggregate bipartite graph;
automatically moving the first-ranked hyperlink to a first position on the

GUI; and

automatically moving the second and subsequently ranked hyperlinks to

second and subsequent positions, respectively, on the GUI.

10.  The computer-implemented method of claim 9, wherein:

receiving a user selection to display a plurality of hyperlinks comprises

receiving an input from a keyboard or pointing device.

11.  The computer-implemented method of claim 9, wherein:

constructing a first bipartite graph between the one or more nodes of the
first set and one or more nodes of a second set comprises
constructing a first weighted adjacency matrix having elements
corresponding to the weights of the edges in the first bipartite

graph;
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constructing a second bipartite graph between the one or more nodes of
the first set and the one or more nodes of the second set comprises
constructing a second weighted adjacency matrix having elements
corresponding to the weights of the edges in the second bipartite

graph.

12.  The computer-implemented method of claim 9, wherein:

the one or more nodes of a first set correspond to sellers in an online

marketplace;

the one or more nodes of a second set correspond to buyers in the online

marketplace; and

the edges of the first bipartite graph are weighted according to a value of
past transactions conducted between the respective buyer and
seller.

13. The computer-implemented method of claim 12, wherein:
the edges of the second bipartite graph are weighted according to one of:

a duration of past transactions between the respective buyer and

seller; and

a frequency of past transactions between a respective buyer and
seller.

14.  The computer-implemented method of claim 9, wherein:

the edges of the second bipartite graph are weighted according to a
duration of past transactions between the respective buyer and

seller; and
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the edges of the third bipartite graph are weighted according to a value of
past transactions conducted between the respective buyer and
seller.

15.  The computer-implemented method of claim 9, wherein:

aggregating the first bipartite graph and the second bipartite graph to form
an aggregated bipartite graph comprises:

building a first weighted adjacency matrix corresponding to the first
bipartite graph;

building a second weighted adjacency matrix corresponding to the
second bipartite graph; and

taking the algebraic sum of the first weighted adjacency matrix and
the second weighted adjacency matrix.

16. The computer-implemented method of claim 15, wherein:

taking the algebraic sum of the first weighted adjacency matrix and the
second weighted adjacency matrix comprises multiplying the first
weighted adjacency matrix and the second weighted adjacency

matrix by different coefficients.

17. A non-transitory computer-readable storage medium that comprises instructions
for arranging hyperlinks on a graphical user-interface (GUI) of a computerized
system, which instructions, when executed by a processor, become operational
to perform a method comprising:

receiving, via the GUI, a user selection to display a plurality of hyperlinks,
the hyperlinks corresponding to one or more nodes of a first set;

determining, by a processor, a rank of each hyperlink in the plurality of

hyperlinks, wherein determining a rank comprises:
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constructing a first bipartite graph between the one or more nodes
of the first set and one or more nodes of a second set, the
first set and the second set being mutually exclusive,
wherein edges of the first bipartite graph are weighted

according to a first criterion;

constructing a second bipartite graph between the one or more
nodes of the first set and the one or more nodes of the
second set, wherein edges of the second bipartite graph are
weighted according to a second criterion, different from the

first criterion;

constructing a third bipartite graph between the one or more nodes
of the first set and the one or more nodes of the second set,
wherein edges of the third bipartite graph are weighted
according to a third criterion, different from the first criterion

and the second criterion;

aggregating the first bipartite graph, the second bipartite graph, and
the third bipartite graph to form an aggregated bipartite
graph; and

ranking the one or more hyperlinks ordinally according to an
aggregate weight of the corresponding node in the

aggregate bipartite graph;

automatically moving the first-ranked hyperlink to a first position on the
GUI; and

automatically moving the second and subsequently ranked hyperlinks to

second and subsequent positions, respectively, on the GUI.



