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NAVIGATION MENU BASED ON CROWD DATA

BackerounD
[0001] Modern websites and applications (g.g., mobile appiications) include many
pages that users can navigate to and many actions that users can perform, eg., via
varous buttons, links, menus and the like.

Brier DESCRIPTION OF THE DRAWINGS
{G002] The following detailed description references the drawings, wherein:

[0003] FiG. 1is a block diagram of an example computing environment in which a
navigation menu based on crowd data from multiple users may be useful;

[0004] FIG. Z illustrates an example client display screen that may be shown via a
display as a user interacts with a web technology using a web technology viewer;

[0005]  FIG. 3is a flowchart of an example method for a navigation menu based on
crowd data from muttiple users;

[0008] FIG. 4 is a flowchar of an example method for a navigation menu based on
crowd data;

[0007] FiG. b is a blook diagram of an example system for a navigation meny
based on crowd data; and

[0008] FiG. 6 is a block diagram of an example system for a navigation meny
based on crowd data.
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Detaled DESCRIPTION

[0008] Modem websites and applications (g.g., mobile applications) include many
pages that users can navigate to and many actions that users can perform, e.g., via
various buttons, links, menus and the like. However, as websites and applications
become more complex, the screen real estate (i.e., the amount of space available on
a display for a website or application to provide output) available to any one page of
the website or application remains constant.  In some situations, this presaenis a
challenge to developers fo decids how much of the screen real esiate they will
dedicate {o navigation actions. A complex website, for example, may have hundreds
of pages (or more) that users can navigate 1o, and it may not be feasible or deswrable
o provide users a fink o navigate directly to every page from every other page of the
wabsite. As such, users may need {0 navigate through multiple (sometimes many)
pages o achieve their goal {e.g., 1o find and purchase a product, to submit a form
with information, to find some educational information, etc.). In some situations,
users will abandon the process of achieving their goal early, for a variety of reasons
(8.g., the navigation path is oo complicated, there are 0o many choices, etc.}. This
abandonment rate may be an imporant metric for owners of a website, and may have
a direct relationship 1o how successful the website is {(8.g., how much money they
make, how many hits they get, how much time users spend on the site, etc).

[0010] In some situations, developers of a website or application can use {ools 1o
determine statistics about how users interact with their website, for example, how
many users visit or use the website or application, what they click on, how long they
remain on a page or on the website, elc. Developers may then be able to use these
statistics to make decisions aboul how {o modify their websile to improve user
interaction. However, these modifications must be done manually by the developer
after manually analyzing the statistics. In some situations, developers may use what
is called “"A/B testing” 1o determine how to improve their website or application. A/B
testing is similar o the manual analysis and manual modification process just
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described, except developers may offer users multiple versions of & page (eq.,
versions with different localions for some page elements, or different sizes of text,
images, etc.) of their website or application and collect statistics about gach version to
see which version resulls in better user interaction. Again, this is manual process of
crealing multiple page versions, reviewing which version results in better user
interaction and implementing the more successful version.

[0011]  The present disclosure describas a navigation menu based on crowd data.
Crowd data may refer o data collected as mulliple users interact with a web
technology, e.g., making navigation choices regarding a sequence of pages to visit
Such data from a particular user may be referred o as navigation data, and
navigation data from multiple users may be referred to as gowd data. The present
disclosure describes automatically analyzing navigation data from muiliple past users
with respect to a web technology and aufomatically generating a navigation menu
that provides a current user with poputlar or likely navigation options or actions. The
navigation menu may be predictive of a cuirent user's actions because it is based on
actions of past users (potentially many past users) that entered the web technology
from the same entry point {e.g., start page). For example, the navigation menu may
display the most popular navigation ¢hain {i.e., navigating from page to page} based
on past users that enter from the same entry point.  The present disclosure also
describes automatically adapting or updating the navigation menu as more current
users experience and interact with the navigation menu. Aufomatic A/B testing may
be used to adapt the navigation menu based on click rates. For example, the click
rate of the most popular navigation chain may automatically be compared to the dlick
rates of other popular navigation chains.

[0012] The present disclosure may offer benefits such as aiding users in
navigating a compiex web technology while keeping the layout of the web technology
relatively clean and uncluttered. This may resuit in a betlter overall user experience
and less user frustration. The present disclosure may reduce abandonment rates for
web technologies by aiding users in reaching their goal before the user becomes
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frustrated and exits the web technology. Reduced abandonment rates may transiate
into benefits for a developer such as a more successful web fechnology, more
revenue, more web technology populanty, etc. Moreover, the present disclosure
atlows for this automatic generation and adaptation of a navigation menu with minimal
interaction from a developer (8.g., once the {echnology of the present disclosure is
implemented and configured). Thus, a developer can reap the benefits described
harein without constantly and manually reviewing reports of user interaction and
without manually implementing and testing modified web technology versions.

[0013] FiG. 1 is a block diagram of an example compuling environment 100 in
which a navigation menu based on crowd data may be useful. Computing
environment 100 may include a client system 102 and a web server system 120.
Client system 102 may communicate {e.g., over a netwaork) with web server system
120, for example, to access a web technology (e.g., website, application such as a
mobile application, efc.). Web server system 120 may host the web technology (e.g.,
122). The above mentioned network may be any wired or wireless network, and
may include any number of hubs, routers, swilches, cell towers or the like. Such a
network may be, for example, part of a celiular netwark, parnt of the intermet and/ior
part of an intranet and/or other type of network.

[0014]  Client system 102 may include at least one computing device that is
capable of communicating with at least one remote system {s.g., 120) over a
network., Client system 102 may include a web technology viewer 104, which may
include a display 106. A user of client system 102 may interact with web technology
viewer 104 {0 access the web technology (e.g., 122) of system 120, and the user may
view information from the web technology via display 106, In some examples, web
technology viewsr 104 may be a web browser, and the web technology (hosted on
system 120) may be a webpage. In other examples, web technology viewer 104 may
be a mobile application, and the web technology may be mobile application server-
side code. This disclosure contemplates various other examples of web technology
viewers and web technologles.
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[0015]  Web server system 120 may include at least one computing device that is
capable of communicating with at least one chent system (e.g., 102) over a network.
The term “systemy” may be used {0 refer to a single computing device or multiple
computing devices that communicate with each other (e.g., via a network) and
operate together {o provide a unified service. Web server system 120 may store (or
*host™) web technology 122, More specifically, in some examples, web server system
120 may store or host code that implements web technology 122, Web server
system 120 may receive requests from client systems {e.g., 102) to interact with web
technology 122, and in response, may return data to the client systems. Web
technology 122 may include instructions {(e.g., stored on a machine-readable
storage medium of system 120} that, when executed {e.g., by a processor of
system 120}, implement the funchionality of the web technology. Alternatively or in
addition, web technology 122 may include electronic circuilry {i.e., hardware) that
implements the functionality of the web technology. Web technology 122 may
include a display generator that causes information {o display on various displays
{e.g., 106} of client systems (e.g., 102). Web technology 122 may include & user
interaction receiver 126 that recognizes user input/interaction {e.g., clicking buttons,
links, etc.) from various users as they interact with web technology viewers {e.q., 104)
while viewing web technology 122

[0018] Web technology 122 may include a navigation menu generator 130
Navigation menu generator 130 may analyze navigation data from multiple users {i.e.,
crowd data) with respect to web technology 122. Navigation menu generator 130
may communicate with user interaction receiver 126 to access information about how
users interact with web technology 122, e.g., what pages they visit, what they click
on, how fong they stay, etc. Navigation menu generator 130 may automatically
generate a navigation menu based on the crowd data. Navigation menu generator
130 may communicate with display generator 124 to cause the navigation menu {o
display, e.g., as part of at least one page of the web technology. Navigation meny
generator 130 may include a navigation menu designer 132, a navigation data
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collector 134, a navigation record creator 136, a navigation record selector 138, a
navigation menu updater 140 and a siatistics reporter 142,  Each of these
components {and navigation menu generator 130 overally may include instructions
{e.g., stored on a machine-readable storage medium of system 120) that, when
executed {e.g., by a processor of system 120), implement the functionality of the
component. Alernatively or in addition, each of these components {and navigation
menu generator 130 overall) may include electronic circuitry {i.e., hardware) that
implements the functionality of the component.

[0017]  Navigation menu designer 132 may aliow a developer to define the general
location, ook and fesl of a navigation meny and how he navigation menu should be
displayed on at least ona page of the web tachnology.

[C018] Referring momentarily to FIG. 2, an example client display screen 200 is
ilustrated. Client display screen 200 may, for example, be shown via display 106 of
FiG. 1 as a user interacts with web fechnology 122 using web technology viewer 104,
When a navigation menu s generated and displayed to a user (more details provided
below)}, the navigation menu may display as shown in the example of Fig. 2. In this
example, a page (e.g., consuming all of screen 200} of the web technology may
include various pieces of content {e.g., 202, 204, 208, 208). These pieces of content
may be, for example, texi, images, menu bars, buttons, links, efc. Additionally, a
navigation menu 210 may be displayed. The developer may detemine the most
appropriate place 1o focate the navigation menu considering the layout of the page or
website. The location, size, orientation and the like of navigation menu 210 may be
customizable by a developer using navigation menu designer 132 of FIG. 1. In other
words, using navigation menu designer 132, a developer may determine a predefined
location, size, elc. {e.g., using a hook funclion or the like) for where the navigation
menu will be displayed even if the exact contents of the navigation menu are not yet
determined or may change.

[0018]  Additionally, a developer may use navigation menu designer 132 o define
the graphical design of the navigation mend. In a similar manner to the location, size,
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orientation, etc. of the navigation menu, a developer may determine the general
graphical jook and feel of the navigation menu even if the exact contents of the
navigation menu are not yet determined or may change. As one example, the
graphical design of the navigation menu could be defined using CS88 or any other
similar web component. Navigation menu designer 132 may also allow a developer
to import at least one configuration setling {e.g., via a configuration file} that indicates
any or al of the definitions explained above {&.g., location, size, orientation, graphicat
lock and feel, etc.). This may aliow a developer to quickly establish display seftings
for the navigation menu where the display settings may have been defined at a
previous time. Navigation menu designer 132 may alse allow a developer {o
establish a title or label for the navigation menu 210 that displays all of the time, even
as other content in the navigation menu may change. Such a fitle or fabel may read,
for example, “popular site navigation,” or “other people have gone here.” or similar
type of title or fabel.

[0020] Referring again to FIG. 1, navigation data collector 134 may access
navigation data from multiple users (i.e., crowd data) with respect to web technology
122. This navigation data may include information about how users interact with web
fechnology 122, for example, what pages they visit, what they dlick on, how long they
stay on a page or on the website, etc.  in one specific example, navigation data
collector 134 may keep track of each page that 8 user visits while navigating web
technology 122. In other examples, navigation data collector 134 may keep track of,
with respect {o at least one page of web technology 122, page elemenis that a user
interacts with andfor other actions that the user takes via a web technology viewer
(e.g., 104). Navigation data collector 134 may send information that it tracks fo
navigation record creator 136 to create records when appropriate, as described in
more detail below,

{0021]  In some examples, navigation data collector 134 may determine whether a

user is a “unique user” For example, navigation data collector 134 may determine
whether a user is & unigue visitor to the web technology over a defined time period
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{e.g., within the last month, year, all time, elc.). Navigation data collector 134 may
aiso implement other concepts of unique users. In order to frack whether a user is
unigue, navigation data collector 134 may store “identification data” of current users
and past users {e.g., storing past user data for at least a defined period of ime or
white storage space permifs). identification data of a user may be asscciated with the
user or with the user's clent system and/or web technology viewer. identification
data may include a user's Internet Protocol address (1P address), tracker identifier
supplied by a web cockie and/or other similar tracking methods. Navigation data
collector 134 may send user uniqueness information to navigation record creator 136
along with the navigation data it sends, allowing navigation record creator 136 {o
handle the navigation data differently depending on the uniqueness of the user. in
some situgtions, determining unique users and handling navigation data differently
depending on unique users may result in more accurate and useful stored dats,
which may result in navigation menu generator 130 creating more useful navigation
menus.  However, in some examples, navigation data collector 134 may not
determine whether users are unique and navigation record creator 136 may not use
unigue user information.  In these examples, the navigation data (L.e., anonymous
navigation data) may be collected and used in the aggregate.

[0022]  Navigation record creator 136 may create navigation recards for users as
they navigate web technology 122. Navigation record creator 136 may receive
information from navigation data collector 134 about how a user is navigating the web
technology {e.g., which pages the user is visiting, how long they are staying on s
page or on the website, efc.). For each user's “session” {e.q., the time that the user is
actively connected fo the web technology via a web technology viewer) on the
website, navigation record creator 136 may start o record navigation data and may
end recording when the user either achieves a “success goal” or abandons the
session short of a success goal.  Navigation record creator 136 may allow a
developer to define at least one success goal. Example success goals include

navigating to a product page, navigating to a product checkout page, completing



WO 2016/137426 PCT/US2015/017016

checkout of a product {j.¢., completing a money transaction), submitting a form {(e.q.,
signing up for a service, opening or closing a support ticket, etc) with valid
information, navigating to a page with particular information, remaining on a page,
subset of pages or on the website overalt for a defined peried of time, and many other
exampies. When a success goal is reached, navigation record creator 136 may save
the record {i.e., the recorded navigation data). If the user abandons the session
before achieving a succeass goal, navigation record creator 136 may delete the record
of mark the record as invalid or ready for removal. in other words, successful
navigation records may be saved and unsuccessful navigation records may be
removed or omitted.

[0023]  Navigation record creator 136 may mark each successful record with an
entry point. An entry point is a page of a web technology where g user first (8.g., fora
particular session} enters the web lechnology. As a specific example, because
search engines index multiple pages of websites, users may enter a website from
aimost any page, and the particular page where the user enters is the enfry point.
Navigation record creator 136 may categorize or sort all the successful records
according fo their entry points.  This may allow a useful navigalion menu o be
provided to a user later on because a later user can be supplied with information
based on navigation data from users that entered the web technology from the same
entry point.  Navigation record creator 136 may consolidate andfor count identical
successiul records (Le., records with the same entry point and same navigation data).
The count for a particular navigation record may indicate the number of users that
exhibited that same navigation behavior. If unique users are tracked by navigation
data collector 134 (see above), the count may indicate the number of unique users
that exhibited that same navigation behavior. In either case, the count indicates the
popularity of a particular navigation record, navigation chain, navigation patiern, etc.
given a particular entry point.

[0024]  Navigation record creator 136 may store successful records in a table or
simitar data format stored in a database, data store or other repository of system 120
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Steh a repository may store digital information may include or be in communication
with at least one physical storage mechanism {(e.g., hard drive, solid state dnve,

volatile or non-volatile memory, tape drive or the like).

[G025] Table 1 below shows one example table that stores successful records of
an example book-selling website. The storage of these records cccurs in accordance
with various descriptions provided above {e.g., via a navigation record creator such
as 136). in the example of table 1, each row stores a unique record, and identical
records have been consolidated and counted (see the first column Jabeled "Record
Count”).

Tahle 1:

ofrar buoks Steap sckout
[successl
15 Haorror hooks Most popudar Dr. Slaep Chechout
books {auccesst
g Horor books Wiiters that Whiiters that Lovecraft stories | Checkout
start with K starts with L [aucnessl]
3 Horror books Wiiters that Most popubar Dr. Sleep Chackout
start with K books {succassi]

[0026] Table 1 shows, for each record, the entry point, as described above. For
this example, each record has the same entry point which is a page that displays all
“horvor books.” The entry point can be stored in the table with any identifying
information that is useful. For example, a full URL can be stored, or just a URL
extension, or a page name, or other identifier. In fable 1, to the right of the record
count and the entry point, sach record shows the navigation data for that record. In
this example, the navigation data is a chain of pages that were navigated {o starting
from the entry point.  This data may be referred fo as a navigation chain. For
exampie, looking at the first row of Table 1, a user entered at the horror books page,
and then navigated {0 a page that shows Stephen King books (named “King's
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books"), and then navigated to a page for a particular book called *Dr. Sleep” The
user then navigated to the checkout page for that book. Al the end of gach record, it
can be seen in Table 1 that the last visited page shows “success.” These indications
of success are based on success goals {e.g. established by a developer as
described above). Here, the success goal is to arrive at the checkout page for s
book. In other examples, the success goal may be {o actually checkout or purchase
the book (i.e., money transaction), or various other success goals as described

above.

[0027] Table 1 shows a record count {first column) for each unique record. As
described above, the record count may indicate the number of users {or unique users
if unique users are tracked) that followed the same navigation chain starting at the
same entry point. In Table 1, the records for each entry point are sorted by the record
count, with the most popudar records appearing first. It should be understood that in
some examples, more recards may be stored than are shown in Tabls 1,
representing more than ong entry point, and a table similar {o table 1 may store, for
each entry point, a sorted {(by popularty) list of records {e.g., #ach including a
navigation chain). in the example of Table 1, it can be seen that, for the “horror
books™ entry paint, the most popular record includes a navigation chain to the King's
baoks page, then to the Dr. Slesp page and then o the checkout page for Dr. Sleep.
As described below, this navigation chain may be precisely what is displayed in an
navigation menu to a fulure user that enters this book-selling website at the same
entry point *horror books™).

[0028] Table 2 below shows another example table that stores successful records
of an example news website. The storage of these records occurs in accordance
with various descriptions provided above (e.g., via a navigation record creator such
as 136).
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Table 2:

News website » £ Survey 1 data Subimit Survey
Politicad news entry page fsucoesal]

20 News website » | Story 1 Comments page Survey 1 data Submit Survey 1
Palitical news for story 1 enfry page [auncesst}

11 News website » | Story 2 Survey 2 data Subimit Survey 2
Palitical news eriry page [suncesst

8 Mews website » | Slory 1 Story 2 {related Survey 2 data Submit Swrvey 2
Political news story} entry page fsuccessl

[G029]  Table 2 is similar to Table 1 in some respects. However, Table 2 shows a
success goal that is not related to a product or money transaction. In the exampile of
Table 2, the success goal is to submit a survey with data entered by a user. Similar
to Table 1, in Table 2, each record has an entry point, and a navigation chain that
starts at the entry point and ends at a success goal. As one example, looking at the
first row of Table 2, a user may enter the news website at the main “Political News”
page. Then, the user may proceed {o click on a link for a first news story (named
“Story 17 here), and then on a link for a survey related to story 1. Then, after entering
the data requesied by the survey, the user may press a button to submit the survey,
at which point, a success goal is achieved.

[0030] It should be understood that Tables 1 and 2 show just some examples of
navigation data stored for just some example web technologies. Other examples are
contempiated by this disclosure. For other examples, a table may store other types of
navigation data, for example, pages where users spent the most time after entering a
page from a particular entry point. Many other examples of navigation data are
contemplated by this disclosure, and the examples of navigation data including
*navigation chaing” is just one example.

[0031]  Navigation record selecior 138 may detect when a current user enters the
web technology 122 and from which entry point. Navigation record selector 138 may
then determine which navigation record should be used to display a navigation menu
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to the current user. Navigation record selector 138 will have more interesting
navigation data/crowd data to select from once navigation data is coliected and stored
for mulliple past users, as described above. in some examples, as the number of
stored records based on past users increases, navigation record selector 138 may
have access ¢ more accurate and more prediclive data. In some examples,
navigation record selector 138 may wait unil the store of navigation data (e,
records) is large enough {e.q., a determined amount of data, number or records,
number or records per entry point, etc.) before it selects records for current users. In
other examples, navigation record selector 138 may select or supply information even
if the store of navigation data is not large. Specifically, navigation record selector 138
could select a placeholder record predetermined by a developer, or could supply an
advertisement, or even supply blank information, until the store of navigation data
becomes large enough.

[0032] When the store of navigation date/crowd data is large snough
{predetermined as described above), navigation record selector 138 may select, for a
current user entering the web technology from a particular entry point, the most
papular record (from recorded past data) with the same enlry point.  Using the
example of Table 1, if a current user entered the book-selling website from the “horor
books” enfry point, navigation record selector 138 may select the navigation record
from the first row of Table 1 {i.e., the navigation chain {o the King's books page, then
to the Dr. Sleep page and then to the checkout page for Dr. Sleep). This record
selection may be a “first try” of sorts at providing predictive information {e.q., ikely
navigation chain, likely or suggested actions, etc.) fo current users. Thus, i may be
referred {0 as a firsttry navigation menu. Different records may be selected in the
future as the navigation menu is updated or adapted, as is described below {e.g., with
respect {o navigation menu updater 140).

[0033]  Navigation record selector 138 may display, for the current user, navigation

data (e.g., navigation chain) of the selected record. In this respect, as this current
user enters the web technology, the user may see a navigation menu that shows a
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ikely or suggested navigation chain based on information from past users that
entered the web technology from the same entry point.  Navigation record selector
138 may communicate with display generator 124 to display a navigation menu to the
current user that includes the navigation data of the selected record. For example,
navigation record selector 138 and display generator 124 may cause a navigation
menu fo display like is shown in FIG. 2 {navigation menu 210). In this respect, the
navigation menu may be displayead fo the user in is pre-determined location and with
its pre-determined look and feel (e.q., determined via navigation menu designer 132),
and may now also be populated with content, that content being the navigation data

{e.g., navigation chain) selected by navigation record selector 138,

[0034] Specifically, in the example of Table 1 above, the navigation menu for a
user that enters via the “horyor books” entry point may show a chain of links or
buttons (&.g., hyperlinks), where each step in the chain, if clicked on, may navigate 1o
the page assooiated with that step. In other words, in some examples, a complete
navigation chain may be displayed with each step in the navigation chain being an
active hyperlink. In other examples, just the end of a chain (e.g., the checkout page
for a book) may be shown, or the whole chain may be shown, but only the checkout
step may be an aclive hyperlink. Many other variations for displaying popular
navigation data are contemplated by this disclosure. A benefit of displaying such a
predictive navigation menu to a current user that enters the web technology is that the
user may see the navigation menu and skip all the navigation steps that the user may
have done to reach the success goal {e.g., the book checkout page), and may go
directly o the end page. This may benefit the user, saving the user time and
suggesting popular content, and it also may benefit the owner of the webpage who

may see users reach a success goat before abandoning.

[0035]  Navigation menu updater 140 may update or adapt navigation menus {e.g.,
210 of FIG. 2) displayed to users after a number of users experience and inferact with
the navigation menus. After navigation record selector 138 selects, for each entry
point, a record to be displayed to new users in the navigation menu, users may begin
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to experience the navigation menu as they enter the web technology from the various
entry points. Navigation menu updater 140 may measure the efficiency (e.g., click
rate} of the firstry navigation menu. As mentioned above, the most popular
navigation record for each entry point may be considered a *first try". A second most
popular navigation menu may be considered a “second try” and so on. To measuts
the efficiency of a rst-try navigation menu, navigation menu updater 140 may record
clicks of the navigation menu by users, and may caiculate a dlick rale by dividing the
number of menu clicks by the number of visits {or unique visits i tracked) {0 the page
displaying the navigation menu. Navigation menu updater 140 may record clicks and
measure the click rate for a determined penod {(e.g., untit a determined number of
visits, for a determined number of days, elc.).

[G036] Navigation menu updater 140 may then, once clicks are recorded for a
determined period, calculate whether the click rale is above an acceptable level. One
example way fo calculate this s to comparse the click rate {o a ratio calculated from
the ranked list or table {e.g., Table 1) created by navigation record creator 136.
For example, for a particutar entry point, the ratio may equal the count for the most
popular record divided by the sum of the counts for all the records (for that
particular entry point). Then, i the click rate for the firstiry menu is less than this
ratio, navigation menu updater 140 may swap in a second-fry navigation menu {&.9.,
from the second most popular navigation record) for the firsttry menu.  In the
exampie of Table 1, the record with a count of 15 may be swapped in. The second-
try navigation menu may be displayed to future users via cooperation with display
generator 124. The just explained efficiency calculation can be summarized as
sayving that if the dlick rate of the most popular navigation record is below the
popularity ratio of the most popular navigation record (as calculated from actual
navigation data from past users), then a different navigation record will be tried.

[0037]  Navigation menu updater 140 may then, once a second-try navigation

menu is displayed to future users, calculate whether the click rate of this updated
menu is better than the first-try menu.  In this respect, navigation menu updater 140
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may perform automatic A/B testing between the first-try navigation menu and the
second-try navigation menu. If the second-try navigation menu has a better click rate
than the first-try menuy, the second-try menu may remain as the selected navigation
menu, for the time being at least. Later actual navigation patterns of users could
change the popularnty rankings in the table (e.g., Table 1), for example. If the second-
fry navigation meny has a worse click rate than the fisttry menu, a third-try
navigation record may be tried and compared to the first-try meny, and so on. The
number of records down the ranked list that are tried in this process may depend on a

developer selaected setting.

[0038]  Statistics reporter 142 may create and provide information about navigation
records that were selected for various entry points of the web technology. Such
information could be provided in the form of a report {o a developey, for example. The
information about the navigation records selected for various entry points may
change over time, for example, as more navigation data from past users is collected
and as navigation menus are updated based on navigation menu click rates. Thus,
statistics reporter 142 may create and provide updated information at various points
in time. Developers may use this information to determine whether the automated
features of the present disclosure (e.g., automated record selection, automated
navigation menu updating, efc.) are causing the developsrs web technology to
display in a manner that is acceptable to the developer.

[0039] FiG. 3 is a flowchant of an example method 300 for a navigation menu
based on crowd data. Method 300 may be described below as being executed or
performed by a system, for example, system 120 of FIG. 1. Other suitable sysiems
andfor computing devices may be used as well. Method 300 may be implemented in
the form of executable instructions stored on at least one machine-readable storage
medium of the system and execuled by at least one processor of the system.
Altermnatively or in addition, method 300 may be implemented in the form of electronic
circuitry {e.9., hardware). In alternate embodiments of the present disclosure, one or
more steps of method 300 may be executed substantially concurrently or in a
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different order than shown in FIG. 3. In alternate embodiments of the present
disclosure, method 300 may include more or less steps than are shown in FIG. 3. In
some embaodiments, one or more of the steps of method 300 may, at certain times,
be ongoing and/or may repeat.

[0040] Method 300 may start at step 302 and continue to step 304, where the
system may allow a developer (e.g., via navigation menu designer 132 of FIG. 1) to
define the location, ook and feel of a navigation menu of a web technology, as is
described in more detaill above. At step 306, the system may collect {e.g., via
navigation data collector 134} navigation data from multiple past users of the web
technology (i.e., crowd data}, as is descrbed in more detail above. Af step 308, the
system may create (8.g., via navigation record creator 136} navigation records based
on the crowd data, as is described in more detall above. At step 310, the system may
select {8.g., via navigation record selector) a "first fry” navigation record to display in
the navigation menu {resulting in a firsry nawvigation menu} to current users, as is
described in more detail above. At step 320, the system may update (e.g., via
navigation menu updater) the navigation menu, as is described in more detail above.

[0041]  Step 320 includes multiple sub-steps (322, 324, 326), which will be referred
{o as simply "steps” for ease of description. Al step 322, the system may determine
the click rate of the current navigation record, as described in more detail above. The
cutrent navigation record will be the first-try record at first, and may be a lower
popularity navigation records in later iferations. Al step 324, the system may
determine whether the click rate is too low. As described above, a click rate for a
first-iry navigation menu may be compared 10 a ratio calculated from a ranked list of
navigation records (e.g., created at step 308). Click rates for lower popularity
navigation records/imenus may be compared to the click rate of the firstiry
record/menu. H, at step 324, the click rate is not too low, the system may keep the
first-iry record/menu as the navigation menu to display to current users. Method 300
may then retum 1o step 306 where new navigation that is collected may change the
first-iry record/menu.  If at step 324, the dlick rate is too low, method 300 may
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proceed to step 326. Al step 326, the gystem may select a next or lower populanty
{e.qg., second-iry, third-try, efc.} navigation record to display in the navigation meny, in
place of the first-lry record. Then, method 300 may proceed back to step 322 o
determine a dlick rate and determine whether the dlick rate is too fow. Method 300

may eventually continue {o step 330, where method 300 may slop.

[0042] FiG. 4 is a flowchart of an example method 400 for a navigation menu
based on crowd data. Method 400 may be described below as being executed or
performed by a system, for example, system 120 of FIG. 1, system 500 of FIG. 5 or
system 800 of FIG. 6. Other suitable systems andior computing devices may bse
used as well. Method 400 may be implemented in the form of executable instructions
stored on at least one machine-readable storage medium of the system and executed
by at least one processor of the system. Alternatively or in addition, method 400 may
be implemented in the form of electronic circuifry {e.g., hardware). In allemate
embodiments of the present disclosure, one or more steps of method 400 may be
executed substantially concurrently ofr in 3 different order than shown in FIG. 4. In
alternate embodimenis of the present disclosure, method 400 may include more or
less steps than are shown in FIG. 4. In some smbodiments, one or mare of the steps
of method 400 may, at certain imes, be ongoing andfor may repeat.

[0043] Method 400 may start at step 402 and continue o step 404, where the
system may collect navigation data related to how mulliple past users navigale a
web technology. At step 406, the system may create, based on the navigation
data, a ranked list of navigation chains. At step 408, they system may, for a
current user, cause display, in the navigation menu, of a high-ranked navigation
chain selected from the ranked list. Method 400 may eventually continue fo step

410, where method 400 may stop.

[0044] FiG. 5 is a block diagram of an example system 500 for a navigation menu
based on crowd data. System 500 may be similar to system 120 of FIG. 1, for
example. In the embodiment of FIG. 5, system 500 includes a navigation data
collector 520, a navigation record creator 530 and a navigation record selector 540.
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Navigation data collector 520 may be similar to navigation data collector 134 of FIG.
1, for example. Navigation data collector 520 may collect navigation data related fo
how multiple past users navigate a web technology as they enter from particular
entry points. Navigation data collector 520 may be implemented in the form of
executable instructions stored on at least one machine-readable storage medium of
system 500 and executed by at least one processor of system 500, Alternatively orin
addition, navigation data collector 520 may be implemented in the form of one or
more hardware devices including electronic circuitry for implementing the functionality
of navigation data collector 520.

[0045]  Navigation record creator 530 may be similar to navigation record creator
136 of FIG. 1, for example. Navigation record creator 530 may store the navigation
data in a data store. Navigation record creator 530 may also group the navigation
data by unique enfry points and rank it by popularity. Navigation record creator 530
may be implemented in the form of executable instructions stored on at teast one
machineyeadable storage medium of system 500 and execufed by at least one
processor of system 50Q. Alternatively or in addition, navigation record creator 530
may be implemented in the form of one or more hardware devices ncluding
electronic circuitry for implementing the funclionality of navigation record creator 530.

[0048]  Navigation record selector 540 may be similar {0 navigation record selector
138 of FIG. 1, for example. Navigation record selecior 540 may, for a current user,
automatically generate a navigation menu that provides popular navigation data. The
popular navigation data is selected from the data store based on the current user's
entry poini, where the popular navigation data is associated with the same entry
point. Navigation record selector 540 may be implemented in the form of executable
instructions stored on at least one machine-readable storage medium of system 500
and executed by at least one processor of system 500, ARernatively or in addition,
navigation record selector 540 may be implemented in the form of one or more
hardware devices including electronic circuilry for implementing the functionality of
navigation record selector 540.



WO 2016/137426 PCT/US2015/017016

20

{00471  FiG. 6 is a block diagram of an example system 600 for a navigation meny
based on crowd data. System 600 may be similar to system 120 of FIG. 1, for
example. In the embodiment of FIG. 6, system 600 includes a processor 810 and a
machine-readable storage medium 620. Although the following descriptions referto a
single processor and a single machine-readable storage medium, the descriplions
may also apply 10 a system with muliple processors and multiple machine-readable
storage mediums. In such examples, the instructions may be distributed {e.g., stored)
across muitiple machine-readable storage mediums and the instructions may be
distributed {e.g., executed by) across multiple processors.

[0001]  Processor 610 may be one or more central processing unifs (CPUs),
microprocassors, and/or other hardware devices suitable for retrieval and execution
of instructions stored in machine-readable storage medium 620. In the particular
embodiment shown in FIG, 6, processor 610 may felch, decode, and exscuts
instructions 622, 624, 626 to adapt a navigation menu. As an alternative or in
addition to retrieving and executing instructions, processor 610 may include one or
more electronic circuits comprising a number of glectronic components for performing
the functionalily of one or more of the instructions in machine-readable storage
medium 620, With respect 10 the executable instruction representations {e.g., boxes)
described and shown herein, it should be understood that part or all of the executable
instructions andfor electronic circuits included within one box may, in altemate
embodiments, be included in a different box shown in the figures or in a different box
not shown.

[0002] Machineveadable storage medium 620 may be any electronic, magnetic,
optical, or other physical storage device that stores executable instructions. Thus,
machine-readable storage medium 620 may he, for example, Random Access
Memory (RAM), an Electrically-Erasable Programmable Read-Only Memory
(EEPROM), a storage drive, an optical disc, and the like. Machine-readabile storage
medium 820 may be disposed within system 600, as shown in FIG. 6. In this
situation, the executable instruclions may be ‘installed” on the system 600
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Alternatively, machine-readable storage medium 620 may be a portable, external or
remote storage medium, for example, that aliows system 600 to download the
instructions from the portable/external/remote storage medium. in this situation, the
executable instructions may be part of an “installation package”. As described herein,
machine-readable storage medium 620 may be encoded with executable instructions
for a navigation menu based on crowd data.

[0003] Refemring to FiG. 6, navigation data collector instructions 622, when
executed by a processor {£.9., 610}, may cause system 600 to collect navigation
data related 1o how mulliple past users navigate a web technology as they enter
from particutar entry points. Navigation chain list creator instructions 624, when
executed by a processor (e.g., 610), may cause system 600 to create, based on the
navigation data, a ranked list of navigation chains. Each navigation chain staris at
an associated entry point and ends at a page where it is determined that a defined
success goal has been achieved. The ranking of the list is based on a number of
past users that exhibit the same navigation chain. Navigation menu displaying
instructions 626, when execuled by a processor (8.¢., 610), may cause system 600
to, for a current user, display, in the navigation menu, a high-ranked navigation
chain selected from the ranked list. The high-ranked navigation chain has an entry
point that is the same as an entry point of the current user.
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CLAIMS

1. A method for a navigation menu of a web technology, the method
comprising:

coltecting navigation data related to how muidtiple past users navigate the
web technology;

creating, based on the navigation data, a ranked list of navigation chains;
and

for a current user, causing display, in the navigation menu, of a high-ranked
navigation chain selected from the ranked list.

2. The mesthod of claim 1, wherein the ranked list of navigation chains is
grouped by unique entry points to the web technology by the multiple past users,
and wherein the high-ranked navigation chain that 8 displayed depends on the
current user's eniry point to the web technology.

3. The method of claim 1, further comprising updating the navigation menu by
determining a click rate for the high-ranked navigation chain and displaying a lower
ranked navigation chain in place of the high-ranked navigation chain when it is
determined that the click rate is below a determined number or ratio.

4, The method of claim 1, further comprising updating the navigation menu by:

determining a click rate for the high-ranked navigation chain;

comparing the click rate o a ratio calculated from the ranked Bist, the ratio
indicating a refative populanty of the high-ranked navigation chain compared o
other navigation chains from the ranked list; and

based on the comparison, displaying a lower ranked navigation chain in
place of the high-ranked navigation chain.
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5, The method of claim 4, wherein updating the navigation menu further
includes performing automatic A/B testing between the lower ranked navigation

chain and the high-ranked navigation chain.

8. The method of claim 4, wherein updating the navigation menu furdher
includes:

determining a click rate for the lower ranked navigation chain;

comparing the click rate for the lower ranked navigation chain to the click
rate for the high-ranked navigation chain; and

based on the comparison, displaying a second lower ranked navigation
chain in place of the lower ranked navigation chain.

7. The method of claim 1, wherein the ranked list of navigation chains is
ranked according to a count associated with each navigation chain, wherein the
count indicates a number of unique users that followed that paricular navigation
chain.

8. The method of claim 1, wherein creating the ranked list of navigation chains
includes, for each navigation chain, recording a sequence of pages of the web
fechnology visited by a past user, starling at an entry point and ending when a
defined success goal is achieved.

9. The method of claim 8, wherein the defined success goal is a8 money
fransaction for a product or service.
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10, A system for a navigation menu of a web technology, the system
comprising:

a navigation data collector to collect navigation data related {o how multiple
past users navigate the web technology as they enter from particular entry points;

a navigation record creator {o store the navigation data in a data store,
group ¢ by unique entry points, and rank it by popularity; and

a navigation record selector to, for a current usey, automatically generate g
navigation menu that provides popular navigation data, wherein the popular
navigation data is selected from the data store based on the current user's entry

point, wherein the pepular navigation dala is associated with the same entry point.

t1. The system of claim 1Q, wherein the popular navigation data includes a
chain of hyperlinks associated with a series of pages visited by at least one of the
multiple past users after entering from the same entry point as the current user.

12.  The system of claim 10, further comprising a navigation menu updater fo
automatically update the navigation menu by determining a click rate for the
navigation menu and displaying less popular navigation data in place of the popular
navigation data when it is determined that the click rate is below a determined
number or ratio.

13, The system of claim 10, further comprising & navigation menu designher o
allow a developer to define the location, look and feel of the navigation menu before
the navigation menu is generated, wherein the navigation menu, once generated, will
abide by this location, look and feel and additionally include the popuiar navigation

data.



WO 2016/137426 PCT/US2015/017016

25

14, A machine-readable storage medium encoded with instructions for a
navigation menu of a web technology, the instructions executable by a processor of
a system {o cause the system {o:

collect navigation data related to how multiple past users navigate the web
technology as they enter from particular entry points;

create, based on the navigation data, a ranked list of navigation chains,
each navigation chain starting at an associated entry point and ending at a page
where it s determined that a defined success goal has been achieved, wherein the
ranking of the list s based on a number of past users that exhibit the same
navigation chain; and

for a current user, cause display, in the navigation menu, of a high-ranked
navigation chain selected from the ranked list, the high-ranked navigation chain
having an entry point that is the same as an entry point of the current user.

158, The machine-readabie storage medium of claim 14, wherein the instructions
are execuiable by the processor o further cause the system to update the
navigation menu by determining a click rate for the high-ranked navigation chain
and display a lower ranked navigation chain in place of the high-ranked navigation
chain when # is determined that the click rate is below a determined number or
ratio.
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