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INFERRING USER INTERESTS

BACKGROUND
[0001] Mobile devices such as smartphones and tablets have opened up a variety
of new services that can be provided to users on the go. The geographic location
of a mobile device can be determined using any of several technologies for
determining its position, including by referencing cellular network towers, WiFi
locations, and/or global positioning systems (GPS). Where users opt in to allowing
services to use their geographic location, location-based services can be provided
through the user’s mobile device. A location-based service is an information or
entertainment service that is accessible on mobile devices through a mobile
network and that uses information on the geographical position of the mobile
device. First-generation location-based services can include services to identify a
location of a person or object, such as discovering the nearest ATM or the current
location of a contact. Such services can also include offer mobile commerce
services by, for example, providing coupons or advertising directed at customers

based on their current location.

SUMMARY
[0002] Techniques are disclosed herein for inferring user interests and serving
recommendations to the user. In one example, a method for serving
recommendations based on inferred user interests includes receiving a plurality of
location data points for a user, the location data points including a geographic
position and a time, and storing the location data points in a data store. The
location data points are processed using a processor in communication with the
data store to generate visited place data for the user where the visited place data
represent a location visited by the user, a category of the location visited, and a
time. A histogram of the visited place data is built across categories of locations
visited and the histogram is stored in the data store. Recommendations are then
served to the user within a category represented on the histogram.
[0003] In certain examples, the triggering of serving the recommendations can be

based on the times of the visited place data within the category for the user.
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Serving a recommendation can also include determining a current location of the
user and performing a local search for places within a category for
recommendation to a user. Results of such a search can be used as
recommendations.

[0004] In other examples, processing the location data points to generate visited
place data for the user can include clustering location data points for the user.
Further, processing the location data points to generate visited place data for the
user can include performing a local search to determine a category for the visited
place. “Check in” data representing a user indication that a user has visited a
particular place may also be received and included in the visit data.

[0005] In further examples, building the histogram can include sorting visited
places by category and include for each category the number of visits to places
within that category, and the time of the visits. Building the histogram can also
include sorting visited places on a weekly basis. The visits can further be assigned
to two hour timeslots within the histogram week.

[0006] The examples can also include reviewing a query log database for the user
to determine user searches and selections of search results that fall into a category
that corresponds to a category in the histogram, and adding data to the histogram
indicating the number of searches or selections of search results that fall into the
category.

[0007] In some examples, the location data points can be filtered so as to include
data points that are within a threshold distance from a user’s home location and
exclude location data points reflecting the user traveling at greater than the
threshold distance away from home.

[0008] In a further example, a method for serving recommendations based on
inferred user interests that includes accessing, using a processor, a data store
having visited place data for a user where the visited place data includes for each
visited place a time and a category into which the visited place falls. A histogram
of the visited place data is built across categories of locations visited and is store in
the data store. A recommendation is then served to the user within a category

represented on the histogram.
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[0009] In certain examples, the triggering of serving the recommendations can be
based on the times of the visited place data within the category for the user.
Serving a recommendation can also include determining a current location of the
user and performing a local search for places within a category for
recommendation to a user. Results of such a search can be used as
recommendations.

[0010] In some examples, a query log database for the user is reviewed to
determine user searches and selections of search results that fall into a category
that corresponds to a category in the histogram, and adding data to the histogram
indicating the number of searches or selections of search results that fall into the
category.

[0011] In another example, a system for serving recommendations based on
inferred user interests is provided. The system includes at least one processor and
a memory having instructions stored thereon for execution by the processor. The
instruction include instructions for a location receiving module that receives a
plurality of location data points for a user, where the location data points include a
geographic position and a time, and stores the location data points in a data store.
The instructions also include a location data processing module that processes the
location data points to generate visited place data for the user, where the visited
place data representing a location visited by the user and a time. The system
includes further instructions for an information collection module that determines a
category for the visited place and a prediction module that builds a histogram of
the visited place data across categories of locations visited and storing the
histogram in the data store. Further instructions are provided for an output module
that serves a recommendation to the user within a category represented on the
histogram.

[0012] In some examples, the prediction module can trigger the serving of the
recommendation based on the times of the visited place data within the category
for the user. The output module can also determine a current location of the user
and perform a local search for places within a category for recommendation to a

user. Further the prediction module can review a query log database to determine
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categories for which the user searches or selects search results and adds this data to
the histogram.

[0013] The details of one or more examples are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages of the
disclosure will be apparent from the description and drawings, and from the

claims.

BRIEF DESCRIPTION OF DRAWINGS

[0014] FIG. 1 is a schematic diagram of one example of a mobile network;

[0015] FIG. 2 is a schematic diagram of one example of a computer system;

[0016] FIG. 3 is a schematic diagram of one example of a system for inferring user
interests and making recommendations;

[0017] FIG. 4 is an example diagram of location data;

[0018] FIG. 5 is a schematic diagram illustrating an example check in screen; and
[0019] FIG. 6 is a flowchart that schematically depicts example operations for

inferring user interests and providing recommendations.

DETAILED DESCRIPTION
[0020] Techniques are disclosed herein for inferring user interests and serving
recommendations. One example architecture for inferring user interests can
include a server that, when a user opts in and in accordance with published privacy
policies, receives location information from a user’s mobile device. Where the
location information is raw location data, it can be processed to determine specific
places (e.g., entities, destinations, businesses, residences, buildings, etc.) that a user
has visited. This information can also be obtained based on a user “check-in”
made by the user’s mobile device. In such instances, the server can determine
additional information about one or more places visited by the user—such as
respective classifications or categories associated with or appropriate for each of
the visited one or more places. This type of information can be determined, for
example, based on a search made using a location-sensitive search engine. By
tracking the categories of places visited by a user, the user’s interests can be

inferred.
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[0021] A prediction module can sort the visit data into a histogram according to
category. This allows the system to readily observe patterns in the visit data and
make predictions about which types of visits will recur. Based on such data, the
prediction module can trigger the serving of a recommendation based on the
prediction. This recommendation can then be displayed on the user’s mobile
device.

[0022] In situations discussed below in which systems and devices collect or make
use of personal information about the user (e.g., search histories, location, etc.) the
user may be provided with an opportunity to control whether programs or features
of the systems and devices can collect user information (e.g., information about a
user’s e-mail, a user’s social network, social actions or activities, profession, a
user’s preferences, user’s Internet search history, a user’s current location, etc.), or
to control whether and/or how to the systems and devices may receive content that
may be relevant to the user. In addition, certain data may be treated in one or more
ways before it is stored or used by the systems and devices, so that personally
identifiable information is removed. For example, a user’s identity may be treated
so that no personally identifiable information can be determined about the user, or
a user’s geographic location may be generalized where location information is
obtained (such as to a city, ZIP code, or state level), so that a particular location of
a user cannot be determined. Thus, the user may have control over how
information is collected about the user and used by the systems and devices
described herein.

[0023] FIG. 1 illustrates an example of a mobile network 100 in which one or
more of the examples disclosed herein can be implemented. The mobile network
100 includes a communications network 110 and a mobile device 120. The mobile
device 120 can connect to the communications network 110 via various access
points 130. Although one mobile device 120 and one access point 130 are
illustrated for brevity, the mobile network 100 can include any number of mobile
devices and access points.

[0024] The mobile device 120 can be or can include any device that is configured
to exchange data over the communications network 110, such as a mobile phone,

tablet computer, laptop computer, and so forth. The mobile device 120 can also be
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or can include devices that are not necessarily “mobile,” such as desktop
computers. The communications network 110 can include any of a variety of
networks or combinations of networks, such as GSM, TDMA, CDMA, IEEE
802.11, Bluetooth, Wi-Fi, or any other wired or wireless networks. The access
points 130 can be transceivers that provide a gateway between the mobile device
120 and the communications network 110. For example, the access points 130 can
be wireless routers or cellular network towers. In some examples, the mobile
device 120 can also receive Global Positioning System (GPS) signals transmitted
from GPS satellites 140.

[0025] In the illustrated example, the mobile network 100 also includes a server
150 that can exchange data with the mobile device 120 via the communications
network 110. The server 150 can be implemented on one or more computer
systems (e.g., server computers, personal computers, workstations, mini-
computers, clustered computer systems, or embedded computer systems). Some or
all of the server 150 functionality can also be implemented on the mobile device
120 itself.

[0026] By tracking the categories of places visited by a user, server 150 can infer
the user’s interests. For example, if the user frequents places associated with a
category labeled “movies,” then to the server 150 or computing system may infer
that the user enjoys going to the movies. Similarly, if the user frequents “Italian
restaurants,” then it is safe to infer that the user enjoys Italian food. More specific
inferences can be drawn by checking the times at which the visits occur. For
example, if the “movies” visits frequently occur on Saturday evenings, it is safe to
infer that the user likes to go to the movies on Saturday nights. If the user visits
“Italian restaurants” on Sundays at 6:00pm, then it is safe to infer that the user
enjoys or has a reason to eat Italian food for dinner on Sundays.

[0027] A prediction module of server 150 can sort the visit data into a histogram
according to category. This allows the system of server 150 to readily observe
patterns in the visit data and make predictions about which types of visits will
recur (Italian restaurants at 6:00pm on Sundays for example). Based on such data,
the prediction module of server 150 can trigger the serving of a recommendation

based on the prediction. In one example, in advance of 6:00pm on a Sunday, the
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prediction module could determine the user’s location, perform a local search for
Italian restaurants in the vicinity of the user, and recommend one or more
restaurants having good reviews to the user. This recommendation can then be
displayed on the user’s mobile device 120.

[0028] As used throughout this disclosure, the phrase “current location” refers to a
location at a particular time. In various instances, mobile device 120 may have
physically moved to a different geographic location between the time at which the
current location was first determined and the present moment. Even so, the
“current location” of mobile device 120 is determined to be the location at which
the device was physically located at the moment that the location was last
determined. The same “current location” may be used throughout the prediction
process even though updated current locations may be determined during the
prediction process. In general, a “current location” of mobile device 120 may be
any location within a threshold distance surrounding the determined current
location. Similarly, the phrase “current time” refers to a particular time at which
mobile device 120 determined the “current time” and may be the same time used
throughout the prediction process even though the literal current time may change
by fractions of a second, a second, or some other amount during the prediction
process.

[0029] FIG. 2 illustrates an example architecture of a computer system 200 which
can be used to implement the mobile device 120 or the server 150 of FIG. 1.
Although an example computer system 200 is depicted and described herein, it will
be appreciated that this is for sake of generality and convenience. In other
examples, the computer system may differ in architecture and operation from that
shown and described here.

[0030] The illustrated computer system 200 includes a processor 202 which
controls the operation of the computer system 200, for example by executing an
operating system (OS), device drivers, application programs, and so forth. The
processor 202 can include any type of microprocessor or central processing unit
(CPU), including programmable general-purpose or special-purpose
microprocessors and/or any of a variety of proprietary or commercially-available

single or multi-processor systems. The computer system 200 also includes a
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memory 204, which provides temporary or permanent storage for code to be
executed by the processor 202 or for data that is processed by the processor 202.
The memory 204 can include read-only memory (ROM), flash memory, one or
more varieties of random access memory (RAM), and/or a combination of memory
technologies. The various elements of the computer system 200 are coupled to a
bus system 206. The illustrated bus system 206 is an abstraction that represents
any one or more separate physical busses, communication lines/interfaces, and/or
multi-drop or point-to-point connections, connected by appropriate bridges,
adapters, and/or controllers.

[0031] The computer system 200 also includes a network interface 208, an
input/output (I/O) interface 210, a storage device 212, and a display controller 214.
The network interface 208 enables the computer system 200 to communicate with
remote devices (e.g., other computer systems) over a network. The I/0 interface
210 facilitates communication between one or more input devices, one or more
output devices, and the various other components of the computer system 200.
The storage device 212 can include any conventional medium for storing data in a
non-volatile and/or non-transient manner. The storage device 212 can thus hold
data and/or instructions in a persistent state (i.e., the value is retained despite
interruption of power to the computer system 200). The storage device 212 can
include one or more hard disk drives, flash drives, USB drives, optical drives,
various media disks or cards, and/or any combination thereof and can be directly
connected to the other components of the computer system 200 or remotely
connected thereto, such as over a network. The display controller 214 includes a
video processor and a video memory, and generates images to be displayed on one
or more displays in accordance with instructions received from the processor 202.
[0032] The various functions performed by the server 150 or the mobile device
120 can be logically described as being performed by one or more modules. It will
be appreciated that such modules can be implemented in hardware, software, or a
combination thercof. It will further be appreciated that, when implemented in
software, modules can be part of a single program or one or more separate
programs, and can be implemented in a variety of contexts (e.g., as part of an

operating system, a device driver, a standalone application, and/or combinations
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thereof). In addition, software embodying one or more modules can be stored as
an executable program on one or more non-transitory computer-readable storage
mediums. Functions disclosed herein as being performed by a particular module
can also be performed by any other module or combination of modules, and the
server 150 or the mobile device 120 can include fewer or more modules than what
is shown and described herein. FIG. 3 is a schematic diagram of the modules of
one example of the server 150.

[0033] In one example, as shown in FIG. 3, the server 150 can include a location
data receiving module 302 configured to receive location information 304, e.g.,
from the mobile device 120. For users who opt in, and in accordance with
published privacy policies, the location data can be indicative of the current
location of the user.

[0034] In some instances, the current location of a user can be inferred from the
current location of a mobile device or other object in the user’s possession. In the
example shown in FIG. 1, the mobile device 120 can be configured to periodically
communicate its current location to the location receiving module 300 using the
mobile network 100. This can occur several times per minute, once per minute,
once per hour, or at any other regular or sporadic time interval. The mobile device
120 can determine or estimate its current location using any of a variety of known
techniques, such as by processing GPS signals, by detecting proximity to cell
towers, Wi-Fi hot spots, or other mobile access points 130 of known location, or by
triangulating between the mobile device 120 and a plurality of such access points
130. One example of a computer program for obtaining a user’s current location is
a geolocation application programming interface (API). A geolocation API
provides information used for giving a best estimate of a user’s location using a
number of onboard or server-based sources (called location providers).

[0035] Location history data can be expressed in a variety of manners. As shown
in FIG. 4, location history data can take the form of information representing a
geographic position and point in time, e.g., a latitude 410, longitude 412, date 414,
and time 416. Location history data can also include an accuracy radius 418 that
represents an estimate of the accuracy of that location data point. The accuracy

radius can range from meters to kilometers, depending on the type of location data.
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For example, GPS location data can have an accuracy radius of several meters
while cellular network tower location data can have an accuracy radius of several
kilometers.

[0036] In some examples, location information received by the location receiving
module 302 can be stored in a memory at various time intervals to provide a
location history of the device and the user. An application for determining and
recording location information using a user’s mobile device may be used. For
users who opt in, and in accordance with published privacy policies, such an
application can determine and store the location of a user’s mobile device to create
a location history. This location history can be stored in a cache or other memory
on the mobile device, or it can be transmitted to a server over a mobile network
and stored in a data store.

[0037] In situations herein in which the location receiving module 302 collects or
makes use of personal information about the user (e.g., search histories, location,
etc.), the user may be provided with an opportunity to control whether location
receiving module 302 can collect user information or to control whether and/or
how location receiving module 302 may receive content that may be relevant to the
user. In addition, location receiving module 302 may treat certain data in one or
more ways before it is stored or used by location receiving module 302 so that
personally identifiable information is removed. Thus, the user may have control
over how information (e.g., data) is collected about the user and used by location
receiving module 302 as described herein.

[0038] The server 150 can also include a location data processing module 306
configured to process the location data received by the location data receiving
module 302. The location server 150 can process and analyze the location history
data in a number of ways. For example, raw geographic location history data (such
as that shown in FIG. 4) can be processed to generate “visited place” geographic
data. For example, location history data can be processed to relate the raw location
history data to a visited location by calculating a centroid for a cluster of nearby
location history data points. A cluster of location history data points can be
defined as a set of location history data points that are physically close to one

another and a centroid can be defined as the geographic center of a cluster of such
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data points. This can be referred to as distance-based clustering. In addition, dates
and times can be used to further filter the location history data and produce clusters
of data points that are proximate in both space and time. For example, for a
plurality of data points gathered during a period when a user is expected to be at
home, e.g., during the night, there may be data points that correspond to different
locations within the user’s house, e.g., the kitchen, bedroom, living room, etc. The
location history data for this period may show small variations in latitude and
longitude, but would relate to a single place—the home. Accordingly, such points
that are close in geography over time can be treated as a cluster that represents a
single place. This type of small variation in position over time can be observed
when a user visits a variety of types of locations, including tourist attractions,
resorts, restaurants, hotels, etc. Clustering by determining a centroid among
slightly varying positions can provide a single geographic position to represent the
location visited, and can be associated with a time span spent there (e.g., the time
spanned from the first to the last location history data point in the cluster). In
addition, clustering can aid in reducing variability in the location history data
caused by inaccuracies in the location data collection (e.g., errors in position
acquisition from GPS or other sources).

[0039] In addition to determining a centroid as a single geographic position
representing a location visited, other processing might include reverse geocode
lookups to obtain information about the location, such as an address or a business
name. For example, processes known as geocoding and reverse geocoding can be
used to convert location data from geographic coordinates to human-readable
addresses. Geocoding refers to a process in which a human-readable address, e.g.,
12345 North Shoreline Boulevard, Mountain View, CA, can be converted to
location data in geographic coordinates, e.g., latitude 37.423021 and longitude -
122.083739. Reverse geocoding refers to the reverse process, i.e., converting
geographic coordinates into an address. One example of a computer program for
geocoding and reverse geocoding is a geocoding API. This program can accept
geographic coordinates and return a corresponding address, or vice versa. Such
information can be stored with the location history data. Alternatively, these

processes can be used to reverse geocode the raw location history data points and
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thereby form clusters—for example, by clustering location history data points that
relate to a single address. This can be referred to as address-based clustering.
[0040] The data represented by the clustering processes discussed above can take
the form of a longitude, latitude, start time, and end time, where the longitude and
the latitude are for the centroid and the start and end times represent the time span
over which the user was present in a particular place. The clustered location
history data may also include a radius that can reflect inaccuracies in the location
measurement, movement of the person within the cluster, or both. In addition, the
data can reflect multiple visits to the same place within a user’s location history
data. In such an example, the data can include a vector of visit times, with each
visit time including a start time and end time pair.

[0041] The server 150 can also include an information collection module 308
configured to collect information about the place near the current location.
Collecting information about locations visited by a user can include conducting a
local search using a geographic location from a user’s location history data, such as
a centroid calculated from the raw location history data points. In one example, a
geographic location can include at least a position and a time. In some examples,
the geographic location can also include a radius, or distance from the position.
This radius can be derived from accuracy information relating to the technique for
acquiring the geographic location, or it could be based upon variation in position
within a cluster. Alternatively, a preselected value for the radius can be used. The
purpose of conducting a local search is to return destinations that are proximate to
the geographic location. In general, destinations and attractions are businesses,
addresses, or other mappable features that can represent places that might have
been visited by the user.

[0042] The local search can be conducted on a local search engine. Local search
engines are search engines that attempt to return business listings and/or relevant
web pages within a specific geographical area. For a local search, a user may enter
a search query and specify a geographical area near which the search query is to be
performed. The local search engine can return to the user relevant results, such as
listings of businesses and destinations in the geographical area and/or relevant web

pages pertaining to the geographical area.
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[0043] In one example, the local search can be conducted by making a call to a
local search engine with the geographic location from the user’s location history
data and a radius in which the search is to be performed. For example, the local
search might be conducted for a latitude and longitude, along with a radius, such
as, for example, 200 meters. The latitude and longitude are generally a point or the
centroid of a cluster from the user’s location history data. The radius may be
calculated as described above, or it might be preselected, such as 200 meters. The
200 meter radius can be helpful if the expected accuracy in the location history
data is on the order of 100 meters. In this way, one can be confident that the user’s
actual destination is within the area searched as part of the local search.

[0044] The local search can also return a category for each destination located.

For example, a restaurant might return a category of “food,” while a theater might
return a category of “theater” or “arts.” In some examples, the categories of results
returned can be limited to provide the most likely type of location visited. For
example, if a user is determined to be traveling away from home (e.g., using the
techniques described below), local search result categories relating to tourist
attractions, restaurants, hotels, etc. can be provided exclusively, or at least
prioritized above listings for offices, local businesses, etc. that may nearby the
travel-related destinations.

[0045] Information collection can also include determining whether or not a
location visited by a user is more than a certain distance away from a home
location associated with the user. This determination can be used to decide if the
user is traveling, or if the user is simply going about normal commuting activities
near his or her home location. In certain examples, it may be desirable to exclude
data representing the user’s activities or locations while traveling. To determine if
a user is at least a distance away from an associated home location, a distance can
be calculated between a geographic position of a location visited (e.g., a position of
a centroid, an address reverse geocoded from such a position, a position of a
destination returned from a local search, etc.) and a geographic position of an
associated home location. The home location associated with a user can be preset
by the user, or can be determined based on analysis of location history data

associated with the user. Any desired distance value can be used in this
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determination, but the value should preferably be large enough to exclude the daily
travels of most users. For example, setting the distance value below about 10
miles would likely continue to include the daily commuting activities of users
going to work, grocery stores, etc. By setting the distance value high enough to
exclude such activities, information on locations visited can be limited to locations
visited by users when traveling away from home (e.g., when on vacation).
Personal travel displays regarding these types of travels can be more desirable to
users than displays detailing their normal routine. For example, the distance
threshold can be about 200 miles.

[0046] In some examples, the information collection module 308 can collect
information by conducting an internet search using the name of the place as a
query. For example, the information collection module 308 can query an Internet
search engine. The search results can include, for example, a place page that
includes various information about the place near the current location such as
relevant URLSs, descriptive information about the place, e.g., text description,
telephone numbers, maps, and pictures.

[0047] In some instances, the information collection module can retrieve
information from the local search results corresponding to the place near the
current location. For example, in addition to the name of a place near the current
location, the local search can return information about events happening at the
place. The event information can include, for example, one or more of a name of
the event, a textual description of the event, and a URL pointing to details about
the event.

[0048] The information collected by the information module 304 can also include
ratings for the place, ratings for the place, historical visit information about the
place, related search terms about the place, and data provided by other users. For
example, the data provided by other users can include one or more of reviews,
alerts, and tips related to the nearby place. In some examples, the information can
include information provided by the user’s friends, e.g., other users in the user’s
social network, about the nearby place. For example, the information can include

posts made near the place by the user’s friends on a social network.
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[0049] The user’s location can also be determined from other sources, such as
when a user “checks in” using a check in module 310 at a location using any of a
number of social applications that provide for such check-ins, when the user
indicates their current position by dropping a pin at a particular location or making
an equivalent selection using mapping software, or when the user responds to a
prompt for their current position.

[0050] FIG. 5 is a schematic diagram illustrating an example check in screen 500
for a social application running on a mobile device 120 such as a smart phone is
illustrated. In this example, a user is attempting to check in at a destination in
Mountain View, California. The application, in this case running on a mobile
device, provides the user with a list of destinations based upon the user’s
geographical location as measured on the mobile device. The closest destination
510 is listed at the top, with a list 520 of next nearest destinations provided below.
The user can select one of these destinations in order to check in. This provides
one example as to how a user might check in at a location which can then be used
by server 150. The location at which the user checked in can then be searched for
information in the same way as other location information is searched in the
information collection module 308 above.

[0051] It should also be appreciated that the location data received by the
information collection module 308 need not necessarily be indicative of the user’s
current location. Rather, the user can also provide some other location, such as a
location that the user has visited in the past or plans to visit in the future, in order
to obtain maps history information relevant to that location.

[0052] Server 150 can include algorithms that predict when the user will visit a
particular category of business for the purpose of providing a timely
recommendation. In one example, a prediction module 312 builds a histogram
based upon the user’s location history. Prediction module 312 builds the histogram
across the categories of the places visited. In this way, prediction module 312 can
readily check the data for categories that the user visits regularly. Prediction
module 312 can use this information for predictive purposes (e.g., the user visits

Italian Restaurants on Sundays at 6:00pm), or prediction module 312 can use the
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information to build a profile of the user for delivering relevant recommendations
to that user.

[0053] Within the histogram, the data can include a time and date, the category,
and a score that is indicative at least of a number of visits. The histogram can be
based on a weekly pattern. While other time frames can be used, many users have
schedules that run on a weekly basis and a week can serve as a convenient
timeframe. In addition, the weekly histogram can be broken up into timeslots. For
example, the week may be broken up into two hour timeslots. In this example,
cach two hour timeslot can act like a bucket that stores the categories of businesses
that a user visits during that timeslot. If one timeslot represented Monday
mornings from 9:00am to 11:00am, this bucket would collect all of the data for
visits made during this time. For one week, there may only be a small sample of
data, but where the data is built up over a number of weeks, if a particular timeslot
is popular with a particular user for a particular category, this circumstance can be
determined from the histogram data. The data might show that a particular user
frequents coffee shops in this timeslot, or carwashes, or some other category of
business. As explained below, prediction module 312 can then use this data to
trigger recommendations for categories that are popular in a particular timeslot in
advance of that timeslot’s next occurrence — for example, in advance of Monday
morning at 9:00am.

[0054] The data used by prediction module 312 to build the histogram can also be
based on local activities. That is, as explained above, data that is likely to be based
on a user traveling away from home can be excluded when building the
histograms. For example, a user from New York who often cats at Italian
restaurants on Sundays may be travelling to Tennessee on a given Sunday and
choose to eat at a barbeque restaurant. This choice is likely to be the result of the
user’s travels and not a change in preference — accordingly, this data can be
excluded when attempting to predict what the user might eat on another Sunday
near home.

[0055] The user's search history (such as the queries submitted by the user and the
search results selected by the user) is also a good source for determining the user's

interests. Where the user opts in, and subject to published privacy restrictions, the
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user's search history, stored for example, in a query log database, can be accessed
to determine a user's search interests. Where the user searches for, and selects
search results, that fall into a category that corresponds to a category covered by
the histogram, the histogram can reflect such searches by including a search history
field in the histogram data for the category to reflect the number of searches or
selections within a given category.
[0056] On example trigger for generating a recommendation is based on time.
Where the histogram data shows a tendency to visit Italian restaurants at 6:00pm
on Sundays, the prediction module 312 can provide a recommendation for a
locationally appropriate Italian restaurant in advance of 6:00pm on Sunday. As
another example, where the histogram data shows that the user tends to go to
movie theaters on Saturday evenings, the prediction module 312 can provide a
recommendation for a nearby movie having good reviews on Saturday afternoon.
[0057] Prediction module 312 can draw the recommendations from a database of
such recommendations. The prediction module 312 can combine information from
the histograms with a database of recommendations entries. An entry can be a
piece of information that can be bundled with potential actions that may be
relevant to the user. Types of entries may include, for example:
® Movies
® Restaurants
e Night clubs
e Comedy clubs
e Hiking trails
e Biking routes
® Parks
® Attractions (zoo, museum, etc)
[0058] In one example, recommendation entries can include:
1) Text describing the subject of the recommendation for the user;
2) One or more categories to which the recommendation belongs (e.g.,
food, fun activities, emergency alerts);
3) An action that is selectable by the user to engage the

recommendation (e.g., an application to run, or a URL to show);
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4) A location or area where the recommendation is valid; and

5) A time range when the recommendation is valid.
Information included with the recommendation can include ratings for the
recommendation, historical visit information about the recommendation, related
search terms about the recommendation, and data provided by other users. For
example, the data provided by other users can include one or more of reviews,
alerts, and tips related to the recommendation. In some examples, the information
can include information provided by the user’s friends, ¢.g., other users in the
user’s social network, about the recommendation. For example, the information
can include posts made near the place by the user’s friends on a social network.
[0059] Prediction module 312 can compare timely entries from relevant categories
to the histogram data in order to generate relevant recommendations for the user.
For example, if a user has a strong signal for visiting movie theaters on Saturdays,
and an entry of type “movies” indicates that a new movie having good reviews is
playing in cinemas near a user’s home location, the prediction module 312 can flag
that entry as being relevant to the user and can deliver the recommendation to the
user at an appropriate time for use on the next Saturday during the relevant
timeslot.
[0060] Prediction module 312 can also generate recommendations by performing a
local search as described above. For example, where the histogram data shows that
a user visits Italian restaurants in a 6:00pm time slot on Sundays, the system can
perform a local search in advance of 6:00pm on a Sunday in a radius around the
user’s current location for the Italian restaurant category to discover
recommendations for the user. Where the lo