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MANAGING ITEM QUERIES

BACKGROUND

{00611 Computing devices and computing networks are frequently employed
by users to obtain information and to make purchases. For example, a user may search
for, review, and share information regarding itemns of interest from a network-based
mformation service using his or her personal computing device. In another example, a
user may purchase an item of interest from a network-based retailer using his or her
personal computing device. Furthermore, network-based services may enable a user 1o
perform these task in the comfort of their home or office and at his or her own pace and
convenence.

{3862 In some instances, network-based services may provide nformation
regarding a variety of items offered from a variety of sources. For example, a network-
hased travel service may offer flights, accommaodations (e.g., hotels, bed and breakfasts,
hostels, resorts, etc.), ground transportation {car rentals, taxis, town cars, irains, shutiles,
ete.), or other travel Hems fromo a variety of airlines, accoromodation providers, rental
companies, gic, Further, inventory of cach item may be highly volatile, such that the
avatlability of any given fravel item {(e.g., a specific flight or hotel room} may be altered
within a very short tirae period. In addition, multiple iterns may be available that meet a
user’s criteria (e.g., multiple flights or flight combinations to a given destination, multiple
hotel rooms within a given city, etc.). However, the search capabilities of a network-
hased service may not be able to encapsulate all possible combinations of criteria, and
therefore may be unable to provide all relevant results to a user based on a given guery.
Morgover, 1n some instances, users may be unaware of additional or alternative criteria

for locating iterns on the network-based service.

BRIEF DESCRIPTION OF THE DRAWINGS
331 The foregoing aspects and many of the attendant advantages will
become more readily appreciated as the same become betier understood by reference to
the following detailed description, when taken in conjunction with the accompanying

drawings, wherem:
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{6604] FiIG. 1 is a schematic block diagram of an ilhustrative network
environment in which a travel service facilitating dehivery of assertions regarding activity
of other users may operate;

10065] FIGS, 2A-2C are illustrative block diagraros depicting submission of a
travel ifem guery to the travel service of FIG. 1, and the return of relevant assertions
regarding activity of other users based at least in part on the travel item query;

6006] FIGS. 3A-C depict illustrative user interfaces that may be used to
facilitate submission of a travel item query to, and delivery of assertions regarding
activity of other users from, the travel service of FIG. 1;

{80671 FIG. 4 15 a flow diagram depicting an Hlustrative routine for generating
assertions based at least in part on activities of traveler computing devices of FIG. 1; and

{80631 FIG. 5 18 a flow diagram depicting an illustrative routine for selection

and presentation of assertions to a querying traveler computing device of FIG. |

DETALLED DESCRIPTION

{00069 Generally described, aspects of the present disclosure are directed to
managing queries for iteros offered or provided via network-based services. More
specifically, aspects of the present disclosure relate to facilitating the generation of new
search queries hased on a current query as well as on other gueries or information
submitted to a network-based service. {llustratively, a network-based service may offer
one or more items for acquisition, purchase, or booking. In one embodiment, a network-
hased service may correspond to a service offering travel fiems, such as flights, hotels or
other acconunedations, ground transport, etc. A user of the network-based service may
submit a query including criteria for selecting one or more relovant items (e.g., a relevant
flight, hotel, rental car, ete.). Thereafier, the service may return any available and
relevant ftems.  Io addition, the service may return information for facilitating
supplementation, expansion, or replacement of the query.  Such information may be
generated, for example, based on other guerics submitted to the network-based service
{(e.g., by other users), based on previous acqguisitions, purchases, or bookings of items on
the network-based service, based on information regarding the querying user, based on
other additional or alternative information, or any combination thereof.

j0610] Hhastratively, a user of a network-based travel service (e.g., a service

that provides information regarding available travel iters from one or more travel item
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providers) roay submil a query for a fhight Som City A to City B on a given date.
Thereafter, relevant fhights may be returned to the user for selection. However, in some
mstances, the number of fhights matching the user’s criteria may be large, and therefore
the travel service may not be able to provide mformation regarding all relevant flights.
Further, in some instances, even when a large number of relevant flights may be
presented to the user, the user may not desire to or be unable 1o locate a most preferred
flight from within the presented flights. Accordingly, it may be desirable to enable to
user to further refine, alter, or replace the cuwrrent query. For example, a user may be
presented with the option to view only non-stop or direct flights. Alternatively, a user
may be presented with the option to view fhights on a different date (e.g., to obtain a
Tower total costl. In some ernbodiments, presentation of additional or altermnative query
options may be mn the form of recommendations or suggestions. In other embodiments,
presentation of query options may be m the form of a statement or assertion. For
example, 4 user may be notified that “of 500 similar users who booked a flight from City
A to City B on the given date, 75% booked a non-stop fhight.” Accordingly, the user may
be enabled to select the recommendation or assertion to further refine, alter, or replace the
current query. For example, by the selection of the above assertion, the user may be
enabled to view only non-stop flights matching the user’s criteria.  Accordingly, the user
may be enabled to better select a relevant item from among a large nurober of potentially
relevant items.

{66151 In other embodiments, information provided to a user may enable the
user to expand search resulis for availabic items. For example, a user may again subniit a
guery for a flight from City A to City B on a given date. However, unbeknownst to the
user, a more desirable fhight may be available from City A 1o City C on the given date
{e.g., where City C is very close to City B and available flights are less costly, more
direct, less lengthy, eic.}). Because the user’s query criteria did not include fhights 1o City
C, the user may not initially be aware of these alternative flights. However, other users of
the travel service may have discovered and booked these aliemative flights (e.g., when
searching for a flight from City A to City B). Thereiore, by presenting a querying user
with mformation regarding the bookings of other users, the querying user may be more
able to ascertain the available of desirable travel items. For example, in the instance
described above, a user may be presented with informastion that, of customers who

searched for a flight from City A to City B on the given date, 82% booked a flight from
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City A to City €, instead. By sclecting such information {e.g., as contained within an
assertion or recornmendation), the user may be able to view available flights from City A
to City €, and determine whether those flights are in fact more desirable than those
previously presented in the mitial search query. Accordingly, the user may be enabled to
expand or replace an initial query based on information of other users of the travel
service.

{66121 In some embodiments, assertions may include additional nformation
regarding items corresponding to the assertion. For example, an assertion that a large
proportion of travels booked a thight from City A 1o City € {e.g., rather than City B) may
include an indication of the lowest or average cost of a fght from City A to City €. St}
further, in some crobodiments, cost mformation may be prescoted relative to costs of a
current query. llustratively, a user may search for flights from City A to City B, and the
Towest returned flight may cost 3250, In this instance, an assertion may be prosented that
a large proportion of travelers initially searching for similar flights instead flew to City C.
In addition, the travel service may determine that flights from City A to City C during the
requested period are available (or were recently avatlable) for as low as $200 dollars.
Accordingly, the travel service may modify the assertion to reflect that up to 850 dollars
may be saved by traveling to an alternate destination (e.g., City C).

{6013] In other embodiments, assertions may be personalized o a particular
user. For exarople, assertions may include mformation regarding actions of onc or miore
contacts {(e.g., contacts within the travel service, contacts on a social networking system,
contacts of a mobile device or cellular telephone, etc.). For example, a traveler may
search for flights from City A to City B, and in return, be presented with an assertion that
a majority of their contacts nstead traveled from City A to City €. In some mstances,

assertions regarding contacts may be prioritized above other assertions, such that a
traveler is presented with assertions regarding the actions of contacis above or prior to
being presented with assertions of general travelers.

{0814 As noted above, assertions may be based on previcus acquisitions,
purchases, or bookings of items on the network-based service, based at least in part on
information regarding the querying uvser, based on other additional or alternative
information, or any combination thereof. For example, in some embodiments, assertions
may be based on all other users conducting the same or similar query as a querying user.

Diustratively, where a user searches for flights from City A to City B on a given date,
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presented assertions may be based on all querics {c.g., queries by other users or prior
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gueries by the curvent user) for flights from City A to City B, queries for flights from City

~
Fam
¥

A to City B on the given day, or flights from City A to City B on a range of days {e.g.,

1

around the given day, on other similar days, ete.). By analvzing these corresponding
queries, commonalities may be determined for inclusion n an assertion. For example, m
some embodiments, the most frequent actions taken by customers durmg similar queries
may be presented to a user. By way of illustration, when analyzing the similar gueries for
flights from City A to City B, a travel service may determine that: 82% of users booked a
non-stop flight; 55% of users booked a fhght departing before 10 AM; 40% of users
booked a round-irip flight; and 10% of users booked a fhght from City A to City C.
Accordingly, users may be enabled to modify or replace their current query with a query
conforming to the above determined stmilarities. [ustratively, upon seeing that 82% of
users booked a non-stop flight, a guerying user may elect to view only non-stop fhights.
In some embodiments, only the most significant information may be presented to a
querying user. For example, only the top S actions (e.g., as determined by a percentage or
numbers of users taking the action} may be presented to a user. Alternatively, only
actions above a threshold number or percent of users may be presented (e.g., actions
taken by more than 35% of users making siroilar queries, actions taken by more than 30
users making simalar queries, ete.).

HERY In some cmbodiments, nwhtiple sets of relevant querics may be
determined for the purposes of determining an assertion, each with varying degrees of
relevance with respect to a current query. For example, queries for flights from City A to
City B on January 1, 2012 may be more relevant than queries for flights from City A to
City B on December 1 through February 1, 2012, which may in turn be more relevant
than queries from City A to City B in June of 2011, Each set of relevant queries may be
associated with a number of actions taken be queryving users, which may be distine

~

among the query sets. For example, for flights from City A to City B on January |, 2012,
60% of uscers may book a non-stop fhight, while for flights from City A to City B in July
of 2011, only 35% of users may have booked a non-stop flight. In some embodiments,
actions from muultiple sets of queries may cach be presented to a user. In other
embodiments, actions from fess relevant query sets may be presented o a user only when

actions from more relevant guery sets are not available.
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{38316] Still further, in some embodiments, similar queries may be selected
based on mformation associated with the guerying user, such as a query category.
fHustratively, a query may be placed into a number of categories, such as “business
ravel,” “letsure travel,” “Tamily travel,” “elite travel,” “luxury travel,” “cconomy travel,”
ctc. As will be described in more detail below, a query category moay be based on the
user’s current query or past gueries, the user’s profile, the user’s past action on the travel
service or other services, or any combination thereof. For cxample, a user with a
Saturday night stay might be more bikely to be classified as a lesure traveler, while a user
without a Saturday night stay may be more likely to be classified as a business fraveler.

100171 In fostances where a query is determined to be of a specific category of
guerics, assertions presenied to the user may be determined based on actions of other
guerics corresponding to the category. For example, where an clite level business
traveler gueries for ilights from Cily A to City B, the user may be presented with
imformation specifying that, of all clite level business travelers querying for similar
flights, 98% booked non-stop flights. Similarly, where a family leisure traveler querics
for the same or similar {lights, the user may be presented with information specifving
that, of all family leisure travelers querying for the same or similar flights, 25% booked
non-stop flights. By presenting information determined based on other similar users,
cach user may be presented with assertions most relevant to their guery.

{0018] By presentation of assertions reflecting activity of other users, a
querying user may be enabled to recreate such activities. For example, an activity taken
by a large proportion of similar users may indicate benefits of that activity which are not
otherwise readily apparent. For example, pricing for travel items may vary widely based
on the date requested. Further, the tnveniory of travel items may be extremely volatile,
and as such, it may be difficult to maintain an up-to-date record of the lowest priced
travel items within a given date. However, many asers submit multiple queries in order
to locate such a low priced item. Accordingly, by recording aspects of such past vser
activity via assertions, future users may be enabled to recreate the activities of past users,
thereby increasing their changes of locating a desired travel item. In addition, enabling
users to recreate activities of past users may further reduce the need for a travel service to
constantly analyze travel items i order to determine a most desired item. In effect, the
activities of asers of a travel service may be more accurate in locating and identifying

desirable travel ilems than typical methods of automated analysis.
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{0819] Further, because of a volatility of mventory, recommmendation of

<o

mdividual travel items may be difficult or undesirable. For example, a specific fhght may
be available at a specific price to only a bimited number of users.  Accordingly, by the
time the specific flight is recommmended o a user (e.g., based on the price), the price of
the flight may have increased, or the flight may no longer be available. However, by re-
reation of the search which first located the specific flight {e.g., by utilization of an
assertion modifying a user’s initial search), a user may be more able to ascertain whether
any other desirable fhights arc available. For example, a first specific flight may no
longer be available at a desired price, but other flights may have simce become available
at or near the desired price. Accordingly, aspects of the present disclosure may enable
users of services offering volatile items to better locate and acquire iteros than traditional
item recommendation technigues,

1006261 Though described herein with respect to specific types of travel
services, cmbodiments of the present disclosure may be applied to any travel item,
imchuding but not Hmited to flights, accommodations, other fransportation, activiiies,
tours, travel insurance, day trips, or destination services. Morcover, aspects of the
present disclosure may be applied with respect to other item gueries, and should not be
construed to be limited to travel services unless explicitly stated otherwise.

{8023 Moreover, though illostrative examples are provided herein with
regard to a specific user queries, in some embodiments, assertions may be provided based
on an inferred user query or interest. For example, user located in City A may search for
hotels in City B. Based on such activity, it may be inferred that a user would be
imterested in flights from City A to City B. Based on this inference, assertions regarding
a gquery for fhghts from City A to City B may be presented to the user FIG. 1 18 a block
diagram depicting an itlustrative operating environment in which a network-based travel
service 150 enables customers to browse, search {or, and acguire travel items made
available by third party providers or the operator of the travel service 150, As illustrated
in FIG. 1, the operating environment includes one or more reservation systems 120 and
one or more traveler computing devices 110 in commuonication with a network-based
travel service 150 via a network 130, A third party provider, using a reservation
systern 120, may make travel items, or information regarding travel items, available to the
travel service 150 via the network 130, The travel service 150 may then make the travel

iterns, as well as other travel items, available to fraveler computer devices 110

-
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Accordingly, a prospective traveler, using a traveler computing device 110, may browse
the travel items available from the travel service 150, search travel items, and acquire,
reserve, or book one or more desired travel iems.

100221 A traveler computing device 110 may be any computing device, such
as a laptop or tabict computer, personal computer, server, personal digital assistant
(PIA), hybrid PDA/mobile phone, mobile phone, electronic book reader, set-top box,
camera, digital media player, and the like. The reservation systems 120 and the traveler
computing devices 120 may communicate with the fravel service 150 via a network 130.
Those skilled in the art will appreciate that the network 130 may be any wired network,
wireless network or combination thereof. In addition, the network 130 may be a personal
arca network, local area network, wide area network, cable network, satellite network,
cellular telephone network, or combination thereof. In the illusirated embodiment, the
network 130 is the Foternet.  Protocols and components for communicating via the
Internet or any of the other aforementioned types of coramunication networks are well
known to those skilled in the art of computer communications and thus, need not be
described in more detail herein,

8023] The reservation systems 12{} may correspond to any systems or devices
configured or enabled to allow booking, reservation, or acquisition of travel items. For
cxample, a reservations system 129 may correspond to a centralized reservation system
{CRS}, a global distribution systemn {GDS), or any other system where multipie travel
item providers, such as airhines, hotels, car rental agencies, cruise lines, bus services, etc.,
make ftravel items available for booking, reservation, and/or purchase. In other
embodiments, a reservation system 120 may correspond 0 a system provided by an
individual travel item provider (e.g., a specific airline, hotel or hotel chain, car rental
agency, cruise line, bus service, etc.). In general, each reservation system may enable
other network-based devices, such as devices of the travel service 150 to request
information regarding travel items {e.g., availability, price, itinerary, ¢ic.}, to sgarch travel
items, and to book, acquire, or reserve travel items. Operation of reservation systers is
well known within the art, and therefore will not be described in more detail herein.

100241 In the illustrated embodiment, the travel service 150 is illustrated as a
computer environment mncluding several computer systems that are interconnected using
one or more networks. More specifically, the travel service 150 may include a user

interface module 156, a reservation systems mterface module 152, a usage monttoring
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module 158, a usage information data store 164, an assertion discovery module 160, a
traveler profile data store 166, and an assertion data store 126, However, it will be
appreciated by those skilled m the art that the travel service 150 could have fewer or
greater components than are illustrated m FIG. 1. In addition, the travel service 150
could include various Web services and/or peer-to-peer network configurations.
Additionally, in some embodiments, the travel service may be implemented by one more
virtual machines implemented 1o a hosted computing environment.  The hosted
computing environment may inchide one or more rapidly provisioned and released
computing resources, which computing resources may include computing, networking
and/or storage devices. A hosted computing covironment may also be referred 10 as a
cloud computing environment. Thus, the depiction of the travel service 150 m FIG. |
should be taken as illustrative and not Hroiting to the present disclosure.

{66251 The reservation systems interface module 152 may  facilitate
imteraction with the reservation systems 120, including searching for relevant travel
items, retrieving information regarding travel items, and acquiring travel iteros. fo some
embodiments, nwitiple reservation systems nterface modules 152 may be provided, cach
configured to interact with one or morve specific reservation systems 120, For example, a
first reservation systems interface module 152 may inferact with an airline-based
eservation system 120, while second reservation systems interface module may interac
with a hotel based reservation system 120, Embodiments of systems and methods for
interaction with reservation systems 120 are described within U.S. Patent Application No.
12/470,442, filed on May 21, 2009, and entitled “OPTIMIZED SYSTEM AND
METHOD FOR FINDING BEST FARE,” which is hercby incorporated by reference in
its entirety.

16826 The user interface module 156 may facilitate searching, browsing, and
acqguisition {¢.g., by reservation, booking, ctc.} of travel items by travelers via traveler
computing devices. In some embodiments, the user interface module 156 may include a
web server for gencration of webpages facilitating such searching, browsing, and
acquisition. Examples of a user interfaces that may be generated by a user mterface
module 156 will be described in more detail in FIGS. 3A-3C, below.,

10827} The user interface module 156 may further be configured to storg,
maintain, and acquire information from a traveler profile data store 166, The user

information data store 166 may correspond to any persistent or substantially persistent



WO 2014/052922 PCT/US2013/062461

data store, such as one or more hard disk drives (HDDs), solid state drives {SSDs), or
network attached storage devices (NASs). The traveler profile data store 166 may siore
miormation regarding users, such as a user’s name, age, address, date of birth, credit card
miormation, purchase history, and travel reservations, frequent flyer or rewards program
mformation, ete.

{6628] Still further, the user mnterface module 156 may interact with the usage
monitoring reodule 158 to store usage informaticn of traveler computing devices 110
regarding the fravel service 150, For example, the user interface module 156 may
transmoit mformation regarding searching, viewing, and acquisition of tfravel items by
travelers to the usage monitoring module 158, The usage monitoring mwodule 158 may
transform or otherwise process the information for storage in a data store, such as the
usage nformation data store 162, Hhustratively, transformation of the usage information
may include anonymization of usage information {e.g., by removal of sensitive or

ersonal tnformation, such as narae, address, ctc.) or compression of usage mforration.
As will be described in more detail below with respect to FIG. 2A, in some embodiments,
the usage moniforing module 158 may further be configured to categorize usage
information foto 2 number of relevant categories. For cxample, a first subset of usage
information may be categorized as “business” activities, while a second subset of usage
mformation may be categorized as “leisure” activities.  Adfter processing of usage
miformation, the usage information (along with any corresponding categorization
miormation) may be stored within the usage information data store 162, Similarly to the
traveler profile data store 166 described above, the usage information data store 162 may
correspond to any persistent or substantially persisient data store, such as one or more
hard disk drives (HDDg), solid state drives (S81s), or network attached storage devices
{(NASs),

06029] The travel service 150 may further include an assertion discovery
module 160 configured to determine assertions relevant to a search query, and to retrieve
relevant assertions in response fo such query. As will be described below, these

assertions may be determined based at least in part on usage information (e.g., as stored
within the usage information data store 164). Generated assertions may reflect relevant
activitics {aken by other iraveiers of the wavel service 154, such as a type or class of
travel item acquired, or specific search {erms utilized. For example, an assertion may

reflect that, of travelers scarching for flights from Miami, FL to Cancun, Mexico on july

-10-
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1, 2013, 60% flew on “Airline A" Accordingly, by reviewing the activities of other
travelers, a traveler searching for a flight according to the criteria described above may be
enabled to discover queries utilized by other travelers, and recreate such queries guickly.
Because an activily taken by a significant number of similar travelers is hkely also to

encfit the querying traveler, the presentation of assertions allowing re-creation of the
specific activity may be of benefit to end users.

HE TR After goneration of assertions, the assertion discovery module 160 may
store assertions for later retrieval, such as in an assertion data store 162, Similarly to the
data stores described above, the assertion data store 162 may correspond to any persistent
ot substantially persistent data store, such as one or more hard disk drives (HDDs), solid
state drives {8810}, and network attached storage devices (NASs).

[00631] Though not shown in FIG, 1, in some embodiments, the travel sarvic
150 may include additional or alternative components for interaction with one or more
external services, such as social network services. Hustratively, such components may
gather information identifying one or more contacts of the user {c.g., for use n
determining refevant assertions).  Still further, the travel service 150 may include
additional or alfernative componenis to determine contacts of the user based at least in
part on an address book of the traveler computing device. Because interaction with social
networking systems and address books of traveler’s devices are well known within the
art, these interactions will not be discussed in detail herein.

{8032] With reference to FIGS. 2A-2C, iHusirative inleractions for providing
assertions based on a query including search criteria will be described. Specifically, with
respect to FIG. ZA, an illustrative mteraction for submission of a search gueries by
traveler computing devices 110 to the travel service 150, and {or categorization of such
search queries by the usage monitoring module 158 will be described. With respect to

13, 28, an iHustrative interaction for generation of assertions based on submitied search
querics as well as other user aclivity {e.g., acgquisition, reservation, or booking of travel
iterns) will be described. With respect to FIG. 2C, an iltustrative interaction for providing
relevant assertions to a traveler computing device 110 in response to a search query will
be described.

{80331 With reference now to FIG. 2A, at (1), one or more traveler computing
devices 110 may submit travel queries to the user interface module 156, For example, &

iravel query may correspond to search eriteria for location of one or more travel items

211-
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desired by & traveler computing deviee 110, For example, a travel query may correspond
to a query {or fhights, hotels, cars, cruises, travel packages, ete. [Hustratively, the user
miterface module 156 may be configured to locate one or more travel items {(e.g., by
mieraction with the rveservation systems interface module 152 and one or more
eservation systerns 120}, and to rvetwrn relevant travel items to the traveler computing
fevices 110, Because querying for fravel ftems 1s gencrally known within the art, the
specific interaction for retuming relevant travel items will not be discussed in more detail
herem.

{0634] In accordance with embodiments of the present disclosure, usage
information generated by or in response 1o traveler computing devices 110 may, at (2), be
submiticd to the usage monitoring module 1538, Hlustratively, usage jnformation may
correspond to the specific search criteria submitted within a traveler query. Still further,
usage information may correspond to other activities of the traveler computing
devices 110, such as acquisition of travel iferos {e.g., booking or reservation} on the travel
service 150. In some embodiments, usage information may be geoerated by the user
imterface module 156 based on information received from the traveler computing
devices 110, such as search criteria and requests for acquisition. In other embodiments,
usage mformation may be based at least in part on foformation received from the traveler
computing devices 110, For example, traveler computing devices 110 may be configured
to transmit usage information, such as conducted secarches, acquisitions, etc., to the user
interface module 156 for further fransmission to the usage monitoring module 158,

{6035] After reception of the usage information by the usage monitoring
module 158, the usage moniforing module 158 may, at (33, process the usage information
for storage in the usage imformation data store 162, As described above, in some
embodiments, processing may nclude anonymization of the usage information by
removing any personal or scusitive data, such as names, specific addresses, payment
imformation, etc. In some embodiments, anonymization may include generalization of
data. For example, a specific address of a fraveler may be generalized to a corresponding
city, region, zip code, area, ete., while removing reference to the traveler’s own address.
Still further, in some embodiments, usage information may be compressed or otherwise
transformed for future storage in the usage imformation data store 162,

{8036] In some embodiments, the usage monitoring module may be further

configired o categorize the usage information prior to storage. Categorics may be based,
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for example, on the specific travel item query, on the traveler making the request, or on
other actions taken by the traveler. For example, a query for a flight departing early on a
Monday morning, and retuming on 4 Wednesday after five o’clock may be categorized as
a query by a “business” traveler. In the instance where the specific traveler frequently
acquires travel items through the travel service 150, the query may be categorized as
conducted by an “clite business” traveler. Counversely, a query for a flight departingon a
Friday and returning on a Sunday evening may be categorized as a “leisure” travel. Any
number of categories yoay be utilized, mcluding, but not limited to, business travelers,
leisure travelers, vacation travelers, frequent travelers, travelers of a given distance {e.g.,
short or long distance, distance based on miles, ete.), international or domestic travelers,
ot travelers from a given location {e.g., traveling from or residing in a certain city, state,
egion, country, eic.). In addition, categories may be combined. For example, a category
may include “elite international leisure travelers from the east coast of the United States.”
Generally speaking, the more specific a category, the less usage (e.g., searches and
bookings) is likely to be included m the category.

{06371 Categorization of usage information, such as conducted searches and
acquisition of travel iteras, may be bascd on the specific query that resulted i the usage
{e.g., the query that facilitated the search, or the query that ultimately lead to acquisition
of a travel iteny). Aspects of a query that may be utilized i ovder to categorize a given
usage include, but are not limited to, the number of fravelers searched for, the number of
adults or children traveling, the time and date of travel, the length of fravel, the provider
ot brand requested {¢.g., airline, hotel chain, etc.}, the location of departure or arrival, and
the type of travel {e.g., one way, multi-city, round trip, non-stop, one stop, multiple stop).
For example, a single traveler may be more likely to be classified as a business traveler
than wmltiple persons traveling together.  As a further example, fravel including a
weekend may be more likely to be classified as leisure or vacation travel than as business
travel. Similarly, non-stop flights may be more Hkely to correspond to business travel
than one stop or mudtiple stop fhights. As vet another example, gueries for specific

destinations, such as tropical arcas, may be more hikely to be classified as vacation

travels.
B038] Categorization of usage information may further be based on activity
of the user or profile data of the user. For example, 2 user that has recently conducted a

large number of searches over a span of many days may be more likely to be classified as
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a leisure or vacation traveler {e.g., if the recent activity indicates a desire to save money
and a flexibility of fravel dates).  Conversely, a traveler who searches on a single date
and acquires a travel item relatively quickly may be more hikely to be classified as a
busmess traveler {e.g., if the traveler’s company is covering costs of the travel stem).
Similarly, a traveler that has recently visited a number of different travel services may be
more likely to be a leisure or vacation traveler than a business traveler. In some
embodiments, profile data of a traveler may lurther be used o classify activity by the
traveler. For example, where acquisition history indicates repeated flights to and from
the same location, the user’s activity may be more hkely to be classified as business
activity. Similarly, where acquisition history indicates frequent travel to a number of
diverse tropical locations, activity of the traveler may be more Hkely to be categorized as
vacation or leisure travel.

{0639] Accordingly, in accordance with cmbodiments of the present
disclosure, the usage monitoring raodule 158 may be configured 1o, at {4) categorize cach
item of usage information (¢.g., each submitted search query or fravel item acquisition)
into one or more categories based on the activity #tself, such as the submitted query that
resulied 1n a given scarch or fravel item acquisition. By collection of usage mformation
into ong or wore categories, the travel service 150 may be enabled to provide future
travelers with information specifically targeted to their needs. For exarople, a traveler
submitting a “business” category query my be presented with assertions or other

LE]

miformation based on other “business” activity.,  Still further, collection of usage
information into one or more categorics may facilitate rapid selection of relevant usage
information (¢.g., for the creation of assertions) by reducing the amount of usage data
eturned.

{60640] After processing and categorization of the usage information, such
usage information may be transmitted at (5) to the usage information data store 164 for
storage. As will be described in more detail below, such usage mformation may be
utitized by other aspecis of the travel server 150, such as the assertion discover
module 160, in order to generate asscriions for presentation io iraveler computing
devices.

100411 With reference now to FIG, 2B, an illustrative interaction for
generation of assertions based on usage information within the usage information data

store 164 will be described. The interaction of FIG. 2B may be carried out, for example,
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subsequent to the interaction of FIG. 2A.  Specifically, at (1), the assertion discovery
modide 160 of FIG.1 may request usage information from the usage information data
store 164. In response, at (2}, the usage mformation data store 164 may return the usage
miormation to the assertion discovery module 160,

{66421 In some embodiments, the assertion discovery module 160 may be
configured to hmit the amount of usage fnformation retrieved. Ulustratively, the assertion
discovery module 160 may bmit the refrieved usage information to traveler activities over
a specific past period of time {e.g., 30 days). By Hmiting retrieved usage information, the
relevance of assertions gencrated based on the usage information may be increased.
Further, by hraiting the retrieved usage imformation, the computation power required by
the assertion discovery module 160 may be reduced.

{6043] Thereafter, at (3}, the asserfion discovery module 160 may generate
one or more assertions based on the usage information.  As described above, assertions
may generally be associated with search criteria or a collection of search criteria. For
cxatmple, assertions may be created corresponding to a query for a onc-way flight from
Seaitle, WA to Dallas, TX on January 1, 2013, As a further example, asscrtions may be
created for a set of search criteria. Hlustratively, assertions may be crcated for all querics
for one-way flighis from Seattle, WA to Dallas, TX in January of2013. In some
embodiments, generation of assertions may include conducting data analysis of all usage
data corresponding to a given set of search criteria, in order to identify any activity shared
among more than a threshold number of travelers. In some embodiments, such thresholds
may be percentage based {¢.g., any activity conducted by more than a given percentage of
traveiers). In other embodiments, such thresholds may be absolute values {e.g., any
activity conducted by more than a given number of travelers). For example, in some
embodiments, the assertion discovery moedule 160 may sort all usage information
corresponding to a specific set of scarch criteria based on assertion types {¢.g., alternate
or more specific dates, times, flight type, provider, etc.} to determine any collection of
traveler activity which exceeds the given threshold,  Hlustratively, for a for flights
departing from Secatile, WA on January 1, 2013 and arriving at Dalias, TX on January 7,
2012, eighty five percent of travelers may have booked a non-stop fHight, which may
exceed the threshold requirement of ten percent of traveler activity., Therefore an
assertion may be created indicating the amount or percentage of travelers booking a non-

stop {light. Conversely, for the same secarch criteria, only eight percent of travelers may
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have flown via Airhine A.  Because eight percent does not exceed the threshold
requireroent, an assertion would not be created.  Accordingly, by analvzing usage
miormation pertinent to a specific set of search criteria, the most relevant assertions
corresponding to the set of search eriteria may be located and gencrated.

{0044] As described above, in some embodiments, assertions may further be
based on a categorization of the usage information. Accordingly, where usage
information has been categorized, the assertion discovery module 160 may be configured
to gencrate asserfions specific 1o each category of usage mnformation.  Such category
specific assertions may be bencficial, for example, where the activitfies of different
categories of users vary widely. Hlustratively, a large proportion of usage information
with regard to flights from Los Angeles, CA to Honeluhy, HI may be categorized as
“vacation’ usage inforrmoation.  However, this mformation may be of relatively hittle
clevant to a traveler atterapting to travel between Los Angeles and Honolulu for business
purposes.  Accordingly, by generating assertions for travel between Los Angeles and
Honolulu specifically for business related activities, such a business traveler may be
provided with mwore relevant assertions. Further information regarding generation of
assertions will be described in more detail with respect to FIG. 4, below,

{6045] After generation of relevant assertions for a given set of scarch criteria,
the assertion may be stored in the assertion data store 162, As will be described below,
these assertions may thereafier be refricved for presentation to a traveler computing
device 110 {e.g., in conjunction with results of a query for travel items).

100461 With reference now to FIG. 2C, an illustrative interaction for provision

{ generated assertions to a traveler computing device 110 based on a travel item guery
will be deseribed.  Specifically, at (1), a traveler computing devices 110 may submitl a
query for a travel item to the user interface module 156 of FIG. 1. In some instances, a
submmitted guery may be explicit. For example, the traveler computing device 110 may
specifically request information regarding iems matching a given criteria.  In other
instances, a submitted query may be implicit or otherwise inferred {c.g., based at least in
part on user activity within the travel service 150). For example, a user may view
information regarding {Hights to Seattle, WA for a number of days. In such an instance, it
may be that the user is also interested in hotels in Seattle, WA during those days.
Accordingly. a guery for hotels in Seattle, WA may be inferred, and assertions regarding

that query may be presented to the user. In some embodiments, an inferred guery may be
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presented o the user. In other embodiments, assertions may be presented to the user
without inclusion of the mferved query. Accordingly, though embodiments may be
described herein with reference to explicit queries, asserfions may be presented based on
exphicit, implicit, or inferred queries.  After receiving or otherwise determining such a
query, the user mierface module 156 may, at (2}, submit a request to the assertion
discovery module 160 for assertions relevant to the travel query.

{08471 As described above, in some embodiments, assertions may be divided
mto a number of categories, based on a itype of query received, or a type of traveler
making the query. Accordingly, in some embodiments, the assertion discovery

module 160 may be configured at (3) to determine a category of the query received from

the traveler computing device 110, o general, categorization of a retrieved asserfion may
be similar to categorization of usage activity. For example, categorization may be hased
at least in part on the criteria of the received query, on pricr activity of the traveler
computing device 110, on profile information of the traveler as stored within the

CEes
traveler profile data store 166}, or on any corbination thereof. Categorization of 2 query
will be described in move detail with respect to FIG. 5, below,

{6048] Thereafter, at (4) the assertion discovery module 160 may reguest
reievant assertions from the asseriion data store 162. In return, the assertion data
store 162 may retum the refevant assertions. As described above, assertions may
generally correspond to a set of search criteria. For example, a {irst set of assertions may
correspond to searches for fights from Seattle, WA to Dallas, TX on Janvary 1, 2013,
while a sccond set of assertions may correspond to searches for flights from Seattle, WA
to Dallas, TX in the entirely of January, 2013, Accordingly, where the query received
from the traveler computing device 110 is for non-stop flights on Airline A from Seatile,
WA to Dallas, TX on Januvary 1, 2013, both sets of assertions may be relevant. However,
relevance of the sct of assertions specific to the queried travel date may exceed the
relevance of the set of assertions for the entire month in which the travel would occur.
Accordingly, in some embodiments, where multipic sets of assertions are determined to

¢ relevant o a received query, the assertion discovery moduie 160 may be configured to
determine only a subset of relevant assertions to be presented fo the traveler computing

device 110. For example, the assertion discovery module 160 may be configured to

o

tiempt to return only the most relevant assertions to the traveler computing devices 110,

Relevance of assertions may be based at least in part on a prioritization of categories or
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types of assertions. Hlustratively, m the example given above, assertions associated with
the specific date of travel queried may be returned prior to assertions associated with the
specific month of ravel. In some embodiments, the number of provided assertions may
be manually specified. In other embodiments, the number of provided assertions may be
specified by the preferences of the traveler computing device 110, In stll more
embodiments, the number of provided assertions may be based at least in part on the
display capabilities of the traveler computing device 110 {e.g., the amount of assertions
that are capable of being displayed on one user mter{ace screen).

{6649] After determining a set or subset of relevant assertions, the assertion
discovery module may, at {6}, return the determined assertions to the user mnterface
module 156, The user interface module 156 may thereafter, at {7), return the relevant
assertions to the fraveler cormgputing device 110 for presentation to the traveler
THustratively, the interaction of FIG. 2C may be performed in conjunction with an
imteraction to return travel items relevant to the submitted travel query. Accordingly,
though not shown mn FIG. 2C, the user mterface module 156 may further transmit travel
items relevant fo the fraveler to the traveler computing device 110, As such, the traveler
may be enabled to view relevant travel ftems based on the submitted query, as well as
assertions regarding other activity of travelers based on stoilar queries. Based on such
assertions, the traveler may be enabled to modify, alter, or expand their submitted query.
For example, a traveler submitting a query for non-stop flights on Airline A from Seattle,
WA to Dallas, TX on Jamuary 1, 2013 may be presented with an assertion that, of other
users submitting similar querics, ninety percent booked a flight on Atrline B {c.g., based
on a lower price, greater availability, ete.). Because of the travelers restrictive search
criteria, flights for Airline B would not normally be presented, despife the advantages
identified by other travelers. As will be deseribed in more detail below, by selecting the
presented assertion, the traveler may be cnabled to view flights for Airline B, and
therefore to ascertain any advantages 1o such flights, that otherwise would not be
presented to the traveler.

LR Though not shown in FIG. 2C, in some embodiments, the assertion
discovery module 160 and/or the user interface module 156 may be configured to
determine additional information regarding assertions, such as an average or fowest price
of travel #tems corresponding to the assertion or another difference between items

corresponding to the assertion and items returned by the current query. For example, a
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query for fhghts from Seattle, WA to Dallas, TX on January 1, 2013 may be associated
with an assertion that many travelers acquired non-stop {lights. Accordingly, in some
embodiments, the assertion discovery module 160 and/or the user interface module 156
may be configured to determine an average fhight time of non-stop fhghis from Seatile,
WA to Dallas, TX on Janvary 1, 2013, Thereafter, the assertion may be modified to
service a lowest or average flight time to the traveler computing device. In some
embodiments, the assertion discovery module 160 and/or the user interface module 156
may be configured to determine information regarding assertions by interaction with the
reservation systems interface module 152 (e.g., by submitting a query corresponding to
the assertion). In other embodiments, the assertion discovery module 160 and/or the user
mierface module 156 roay be configured to determine mformation regarding assertions by
mieraction with the usage monitoring module 158 (e.g., to determine an average flight
time or other information regarding recently acquired items corresponding to the
assertion}.  Still further, the assertion discovery module 160 and/or the user mterface
module 156 may be configured to determine a difference between one or more items
corresponding to an assertion and one or more ilems to be returned by the current query.
For example, an assertion may reflect the difference between the lowest flight time
corresponding to the guery and the lowest fhght time corresponding to the assertion {e.g.,
“Travelers whe took a non-stop flight saved an average of 2 hours 36 minutes flight
timme”). Though illustrative examples of additional information regarding an assertion are
provided hercin, any aspect or information regarding an assertion may be presented in
conjunction with the assertion,

{66511 In other embodiments, the assertion discovery module 160 and/or the
user mterface module 156 may be configured to defermine assertions associated with
contacts of the user (e.g., contacts of the user on the travel service 150, on a social
networking sevvice, contacts within an address book or other information on the traveler
computer device 110} After defermination of such contacts, the assertion discovery
module 160 and/or the user interface module 156 may determine a sub-set of the

assertions which reflect actions taken by such contacts. Such sub-seis of assertions may
be presenied to the user instead of, or in addition to assertions regarding general users.
For example, a user searching for a flight from Seattle, WA to Dallas, TX, may be
presented with an assertion that, of 51 contacts searching for similar flights, 65% flew on

Airline A,
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{0432] With reference to FIG. 3, one example of a user nterface 300 for
delivery of assertions o a traveler computing device 110 {e.g., n response o a qguery for
travel ttems) is displayed. As shown in FIG. 3, the user interface 300 enables a traveler
computing device 110 to subout travel queries, to view available travel items i response
to a submitted travel query, and 1o view assertions related to the submitted travel guery.
THustratively, the user interface 300 may be generated by the user interface moodule 156
and presented on the traveler computing device 110 by an application, such as a browser
application, on the provider computing device 1106, In this example, the user
mterface 300 contains a title refercnce 342 to the travel service 150, 1., the “Travel

s

Service,” as well as a2 salutation 304 to the traveler currently visiting the travel
service 150. To the illustrated example, the waveler 15 identified as “Tom Traveler.” The
user interface 300 further contains a navigation panel 306, which directs the traveler to
various other features offered by the travel service 150, HHustratively, units of text within
the navigation panel 306 may correspond to interactive links, which modify or change the
user mterface when selected. In the current exanple, Tom Traveler has selected tink 308,
“Flights.”” Based oun this selection, the user interface module 156 has retwned the content
for user interface 300,

053] By use of the user interface 300, the traveler computing device 110
may subiit a travel guery to the travel service 150, including criteria for determining
relevant travel items. 1Hustratively, such a query may be submitted by use of the search
portion 310 of the user interface 300. As shown in FIG. 3, the search portion 310 enables
a {raveler {o specify criteria for relevant flight travel ifers, such as departure location and
date, and arrival location and date. Though a limited set of search criteria is provided in
Fi3, 3, one skilled in the art will appreciate that additional or alternative criteria may be

specified by the iraveler computing device 110, inchuding but not limited to, time of

ot

departure or arrival, flight provider, type of travel {e.g., non-stop, one-siop, non-stop),
and price. Accordingly, the criteria described with respect to FIG. 3A is intended to be
itfustrative, and not Hmiting.

{80541 In the ilhustrative user interface 300, the criteria displayed in the search
portion 310 may be reflective of a previous search submitted by the waveler computing
device 110. Accordingly, a number of relevant travel items are shown within the results
portion 312, including travel dtems 316-320. Bach travel item 316-320 corresponds to a

travel item available for acquasition by the traveler. Further, each travel item 316-320
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may have been selected based on the submitted search criteria, as reflected by the search
criteria potion 311, In the curent example, each tfravel itern 316-320 corresponds to a
round-trip flight from Seattle, WA to Dallas, TX on Tuesday, January 1, 2013 and
returning Monday, Yanuary 7, 2013,

{6655 In addition, the user interface 300 includes an assertion display
portion 314 that includes assertions 324-328 relevant to the submitted travel query (e.g.,
as reflected in the search criteria potion 311).  Each assertion 324-328 may represent
actions of other travelers taken i respounse o the submitted fravel query as reflected in
the search criteria potion 311, or in response to similar queries. For example,
assertion 324 reflects that, of travelers searching for similar flights, cighty five percent
acquired (via booking) a non-stop flight. As a further example, assertion 326 reflects
that, of travelers scarching for stroilar flights, sixty percent flew to Dallas, Love Field
(DAL (c.g., fnstead of Dallas Fort Worth International Afrport (DFW)). As a still further
example, assertion 328 reflects that, of travelers scarching for similar flights, forty five
percent searched for flights on Airline A. Though not shown fo FIG. 3A, each assertion
may provide additional information regarding ems correspounding to the assertion. For
example, FIG. 3A may be modified to reflect an average or towest price, duration, etc., of
items corresponding to the assertion, or to reflect a difference in items corresponding to
the assertion and #ems corresponding to a current query {e.g., iterns 316-320). Sl
further, as described above, additional or aliemative assertions may be included within
the user interface 300, such as assertions regarding activity of contacts. Hiustratively, an
assertion may be presented (not shown in FIG. 3} reflecting the mumber or percentage of
social networking condacts that took an activity corresponding to the assertion {(e.g., flew

on a non-stop fhght, flew to Dallas Love Field (IDAL), scarched for flights on Airline A,

{0656] Asg described above, in some embodiments, user actions may be
divided inte a number of categories based at least in part on the action and/or the user
performing the action. Specifically, based on aspects of the traveler’s query, the
traveler’s past behavior on the travel service 1530 or other services, and based on
information regarding the traveler (e.g., profile information within the traveler profile
data store 166), the traveler’s action {e.g., a submitted guery) may be categorized inio one

of a number of predefined categories. In the illustrative cxample, the travel service 150

o

{e.g., via the assertion discovery module 160} has determined that the current query by
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Tom Traveler is bkely representative of a4 “business” category query, as reflected by

1 1

display element 322.  Accordingly, the assertions 324-328 may be reflected of other

5

“business” actions taken by travelers on the travel service 150, rather than all actions
taken by users in general. In some embodiments, display element 322 may be sclectable
by a traveler in order to modify a currently selected category. For example, the wravel
service 150 may imtially classify Tom Traveler’s search as “business,” but Tom Traveler
may i {act be traveling for leisure purposes.  Accordingly, m response to selection of
display clement 322, Tom Traveler may be presented with a number of possible
categories (e.g., mehuding “leisure”). Though not shown in FIG. 34, by selection of an
alternative category, the assertions 324-328 may be modified to reflect assertions relevant
to the selected category.

{06571 As described above, each assertion may gencrally reflect actions taken
by other travelers based on the same or similar search criteria.  Accordingly, the
mmmediate traveler, Tom Traveler, may be enabled to view actions taken by a significant
number of similar fravelers. These actions may reflect aspects of travel iems not
immediately recognizable based on generally submoitted search critevia.  For example,
assertion 324 (that eighty five percent of travelers acquired a non-stop flight) may reflec
a significant time savings for noun-stop flights versus other flights, without significant
price savings. Similarly, assertion 326 (that sixty percent of travelers flew to Dallas,
Love Field (DALY may reflect better flight availability or betier costs,  Because
assertions are based on the activitics of users, rather than any percetved henefit of the
activity, the travel service 150 i85 not required 1o actively correlate activities with
perceived benefits. Rather, it may be assumed that, in the majority of situations, activities
with beneficial aspects {e.g., low cost, low time commitment, etc.), are more likely to be
performed by a large number of users.  Accordingly, by tracking the activities of a
significant number of users, beneficial activities may be provided to travelers without

equiring analysis as to the benefits of the activity.

{0058] In some embodiments, however, it may be beneficial to present
traveiers with perceived benefits of a given activity {e.g., scarching for or acquiring a

travel item).  Accordingly, in some cmbodiments, the iravel service 150 may be
configured to request information from travelers as to why a particular activity was
undertaken. For example, the travel service 150 may, at the time of booking a flight,

request that the bocking traveler specify a reason for booking the flight (e.g., low cost,
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short fhight time, good seating availability, ctc.}. Though not shown m FIG. 34, in some
such embodiments, this fnformation may be provided along with the relevant assertion.
For example, assertion 324 may reflect that eighty five percent of travelers booked a non-
stop flight because of the short duration of such flights as compared to one-stop or multi-
stop fhights.

HETRS In the user interface 300 of FIG, 34, cach assertion 324-326 may be
sclectabie by a user to modify or alter thewr current query based on the assertion. For
example, assertion 324 may be selectable by Tom Traveler to modify the currently
submitied query o return oonly non-stop travel ftems. Similarly, assertion 326 may be
sclectabic by Tom Traveler to modity the currently submitted query to retum ounly flights
from Seattle, WA to Dallas Love Field (DALY in Dallas, TX. Stili further, assertion 328
may be sclectable by Tom Traveler to modify the currently submitted query to return only
flights on Awrline A. Examples of user interfaces displaying such modified searches will
now be described with reference to FIGS. 38 and 3C.

{0660] With reference now to FIG. 3B, a modified version of the user
interface 300 of FIG. 3A will be described. Because many display clements of FIG. 3B
are similar to those of FIG. 3A, they will not be described in detail with respect to
FiG. 3B.

100611 In one embodiment, the user interface 300 of FIG. 3B may be
displayed in response to selection of assertion 324 of FHG. 3A {asserting that eighty five
percent of business iravelers booked a non-stop flight).  Accordingly, the aser
imterface 300 of FIG. 3B may be modified to angment the search of FIG. 3A with the
additional criteria that only non-stop {hghts be desired. This may be reflected in the
modified search criteria 311, as well as in the relevant travel items 328, 330, and 332.
Specifically, each of the travel items 320, 330, and 332 now reflect non-stop {lights.
Accordingly, by selection of an assertion, such as assertion 324 of FI1G. 3A, Tom Traveler
may be enabled to view only travel items relevant to the displayed assertion.

{60621 In addition, because the search criteria 311 submitted by Tom Traveler
have been modified based on the selected assertion, new assertions 334-338 may be
presented.  Similarly to the assertions 324-328 of FIG. 34, assertions 334-338 may
represent actions taken by other travelers of the travel service 150 in response to the
submitted query {e.g., a non-stop, round-trip fhight from Seattle, WA to Dallas, TX on

2

Tuesday, January 1, 2013 and returning Monday, January 7, 2013). Because a “non-stop
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aspect has been added to Tom Travelers intial query, Tom s now presented with
assertions for other travelers searching for non-stop {lights. Specifically, assertion 334
reflects that, of users searching for non-stop flights stimilar to those requested by Tom
Traveler, seventy seven percent booked a fhight on Airline A, Similarly, assertion 336
eflects that, of wravelers submitting queries similar to Tom’s, hall searched for a
feparture date of January 3, 2013, rather than Januvary 1, 2013, St further, assertion 338

o

reflects that fifleen percent of similar travelers flew to Dallas Love Field in Dallas, TX.
As described above, each assertion 334-338 may be selectable by Tom Traveler to further
refine or modify a current search. For example, Tom Traveler may select assertion 336 to
view non-stop flights on departing on Jannary 3, 2013, rather than January 1, 2613 (as
mitially specified).

{0663] With reference now to FIG. 3C, version of the user interface 300 of
FIGS. 3A and 3B, as modified by selection of the assertion 336, will be described. As
noted above, because many display elements of FIG. 3C are similar to those of FIGS. 3A
and 38, they will not be described in detail with respect to FIG. 3C,

{60664] Specifically, the user mterface 300 of FIG. 3C may be displayed in
response to selection of assertion 336 of FIG. 3B (asserting that half of business wravelers
booked a departure flight on Januvary 3, 2013, rather than January 1, 2013). Accordingly,
the user interface 300 of FIG. 3C may be modified to reflect the search of FIG. 3B as
modified by a different departure date.  This may be reflected in the modified scarch
criteria 311, as well as in the relevant travel items 340-344. Specifically, each of the
travel items 340-344 now reflect flights departing on January 3, 2012, Accordingly, by
selection of the assertion 336 of FIG. 3B, Tom Traveler may be enabled to view only
travel items relevant o the displayed assertion,

4 .

10065] In addition, because the search criteria 31

1
i

submitted by Tom Traveler
have been modified based on the selected assertion, new assertions 346-350 may be
presented.  Similarly to the assertions 324-328 of FIG. 3A and assertions 334-338 of
FIG. 3B, assertions 346-350 may represent actions taken by other travelers of the travel
service 150 in response to the submitted query (e.g., & non-stop, round-trip flight from
Seattle, WA to Dallas, TX on Thursday, Janvary 3, 2013 and retwmimg Monday, Janvary
7, 2013}, Because the departure date of Tom’s query has been modified, Tom is now
presented with assertions for other travelers searching for fhght departing on Januvary 3,

2012, Specifically, assertion 346 reflects that, of users searching for non-stop flights
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similar to those requested by Torn Traveler, eighty three percent booked a flight based on
the submitied query, without further modification. Similarly, assertion 348 reflects that,
of travelers submitting queries similar to Tom’s, seventy eight percent searched for
flights on Awhne A, Sull further, assertion 350 reflects that twenty percent of smilar
travelers searched for fhights returning January 10, 2013, As described above, each
assertion 346-350 may be selectable by Tom Traveler to firther refine or modify a
current search.

{0066] However, in the imumediate instance, inclusion of assertion 346 may
reflect than many travelers choose not to further modify or refine a current search, but
rather book a travel itern based on the current search. Simtlarly, Tom Traveler may find
that tus desired travel item has been made available within the current search (e.g., as one
of the travel items 340-344). 1o such an instance, Tom Traveler may select the desired
travel item for further booking on the travel service 150, Because the process of
acquirtng and booking a specific travel ttero is generally known within the art, further
description will not be included herein,

{0667] Though an iHustrative user interface 300 is described above with
respect to FIGS. 3A-3(, assertions may be provided to a user via any number of or type
of interfaces. For example, as described above, in some embodiments, queries may be
implicit within or otherwise inferred based on user activity (e.g., on prior services, on the
travel service 150, ete.).  Accordingly, assertions may be included within any user
imterface from which a query can be determined. For example, as described above, a
traveler viewing information on hotels in a given cily may be inferred to be interested in
flights to the city. Accordingly, assertions may be provided based at least in part on such
an inferred search within the user interface containing information regarding the hotel is
provided. Still further, in some embodiments, asserfions may be provided via other
interfaces, such as application programming interfaces (APIs).  Accordingly, the user
interface 300 of FIGS. 3A-3C should be viewed as illustrative, and not Hmiting,

108681 With reference now to FIG. 4, one illustrative routine 400 for
generation of assertions based on usage information will be desceribed. The illustrative
routine 400 may be carried out, for example, by the assertion discovery module 160 of
FIG. 1. In some embodiments, the routine 400 may be carried out in real-time, such that
assertions may be generated based at least in part on a traveler’s query, and that the

generated assertions may be made available immediately or substantially immediately to
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the querving traveler. In other emnbodiments, the routine 400 may be carried out
periodically, such as once per day, to generate assertions based on the previous days
usage activity.

{0669] Further, in some embodiments, the routine 400 may be carried out with

espect to a single scarch. For example, the routine 400 may be toplemented in order to

generate assertions for fravel from a first City A to a second City B on a given date. In
other embodiments, the routine 400 may be carried out with respect a variety of searches.
{Hustratively, the routine 400 may be implemented in order to generate assertions for
travel from City A to City B on any date within a given month. Sull further, n some
embodiments, usage information may be divided into a number of categories (e.g.,
business travelers, leisure travelers, elite travelers, etc.). In some such embodiments, the
routine 400 may be imoplemented repeatedly for each relevant category.

{68701 At block 404, usage data relevant to the desired assertion set may be
retrieved {e.g., from the usage information data store 164 of FIG. 1}, For exarople, where
assertions are desired for travel from a first City A to a second City B on a given date,
usage data may include any user activity stemming from searches for travel from City A
to City B on the given date. Similarly, where assertions are desired for travel from City A
to City B on any date within a given month, usage data may include any user activity
steroming from searches for travel from City A to City B in the given month.  In some
embodiments, retrieved usage information may be limited in order to increase polential
relevancy, to decrease required computational power, or both. For example, retrieved
usage information may be Hmited to traveler activities over a specific past period of time
{e.g., 30 days.

18871} Thereafter, at block 406, one or more assertion types may be
determined. As described above, in some embodiments, assertion types may be specified
manually for cach query type. Hlustratively, for gueries regarding flight travel ilems,
assertions types may include either alternative or more specific criteria relating to dates,
times, depart locations or arrival locations, types of flighis {e.g., non-stop, one-stop,
multi-stop), or flight provider {e.g., airline}. As a further example, with respect to hotels,
assertions may include either aliernative or more specific crileria relating to dates, hotel
providers, room type, or location within a given destination {e.g., region or arca of a city).

Based on the manually specified assertion types, the routine 400 may attempt (o
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determine any relevant usage activity (as reflected in the received usage data) which
conforms to the specified type.
{08672] In other embodiments, assertion types may be autornatically generated
based on the aspects of fravel #ems searched for or booked. For exaraple, the routine 400
may inspect the usage data for any shared characteristics of a large number of user
activitics. For example, the usage data may reflect that over a threshold nwmber or
ercent of activities share a specific characteristic (e.g., start date, end date, brand or
provider, departure or arrival location, etc.). Because a farge number of activitics share
such a characteristic, the routine 400 may deterroine that the characteristic should be
mncluded as an assertion type. Hiustratively, hotels o or around a specific geographic
location may not gencrally correspond to an assertion type. However, if a significant
amount of usage activity indicates that hotels around the specific location are relevant to
travelers, an assertion type may be created for hotels in or around the location.
{68731 Thereafter, at block 408, relevant assertions may be generated based at
Ieast in part on the usage data and on the determined assertion types. For exaraple, where
“non-stop flights” is determined to be an assertion type, the routine 400 may include a
determination of what percentage of flights booked or scarched for by travelers were
“non-stop.”  Similarly, where an alternate destination was determined as an assertion
type, the routine 400 may include a determination of what pereentage of wavel items
booked or scarched for where dirccted to a specific alternate destination. As described
above, in some embodiments, assertions may be associated with relevancy thresholds,
For example, an assertion may be determined to not be relevant if less than a threshold

roentage or amount of ravelers conducted the given activity, 1Hustratively, if only 4%
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" travelers searched for or booked travel items to a specific aliernate destination, that
activity might not quakfy for creation of an assertion. In {his manner, the overall number
of assertions may be limited such that only activity by a significant number of travelers is
reflecied in the generated assertions.

10874 Thereafter, at block 410, the generated assertions may be stored {¢.2.,
in the assertion data store 162 of FIG. 1) for later retrieval. For example, generated
assertions may be presented to a traveler computing device 110 in response to a search
query, as will be described with respect to FIG. 5.

{0875 With reference now to FIG. 5, one ilustrative routmne 500 for

aresentation of assertions to a traveler computing device 110 described. The illustrative
=
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routine 500 may be carried out, for example, by the assertion discovery module 160 of
FIG. 1. Specifically, the routine 500 may be carried out in response to user submussion of
a guery for travel 1lems n order to generate assertions relevant to the query.

18076} Accordingly, at block 304, a request for assertions based at least in part
on a submutied query may be received at the assertion discovery module 160,
THustratively, the request may be received from a user nterface module 156 of FIG.1 in

esponse to submission of the query by a traveler computing device 110.

{08771 As described above, in some embodiments, user activity may be
divided into a number of categories, such as business scarches, leisure searches, or
scarches by clite users. As such, in these cobodiments, the asscrtion discovery
module 160 may, at block 506, be configured to determine a category of the received
guery. Generally described, categorical assignment of a search guery may be based on
stmilar criteria to categorization of user activity in general. Such criteria inchudes, but is
not limited to, the query itself (e.g., search terms, dates, destinations, ete.), prior activity
of the traveler, and profile information of the traveler. Based on the determined category,
the assertion discovery module 160 may be configured to retum those assertions relevant
to the specific category.

{68781 Thereafter, at block 508, assertions relevant to the submitied query are
determined. In some embodiments, assertions may have previcusly been generated and
stored (e.g., in assertion data store 162 of FIG. 1). In these embodiments, block 508 may
correspond to retrieving assertions relevant to the current query from the data store. In
other embodiments, the assertion discovery module 160 may be configured to return
assertions in real-time, or in substantially real-time. In such embodiments, the assertion
discovery module 160 may be configured to determine relevant assertions immediately or
substantially immmediately, such as by implementation of the routine 400 of FIG. 4,
described in more detaill below. In either instance, assertions relevant to the current
submmtted query may be determined at block 508.

{0879 In some embodiments, muluple sets of assertions may be relevant to a
specific search guery. For example, o some embodiments, a submitted query may
correspond to multiple categories. Hlustratively, a traveler query may correspond (o a

“business” category and an “clite” category, as well as a combination of the two {e.g., &

“business elite” category).  Accordingly, assertions relevant to the “busincss ehte”

category may be most relevant to the traveler, while assertions relevant to the “business”
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category are slightly less relevant, and assertions relevant to the “clite” category are
shghtly less relevant still. Further, assertions of each of the above categories may be
more relevant to the traveler than assertions corresponding o no category {e.g., general
assertions).  Accordingly, i some embodiments, where multiple sets of assertions are
determined to be relevant o a received guery, the assertion discovery module 160 may be
configured to determine only a subset of relevant assertions to be presented to the traveler
computing device 110, For example, the assertion discovery module 160 may be
configured to attempt to return only the most relevant assertions to the traveler computing
devices 110, In some such erobodiments, a hierarchy of relevance may be established for
assertion sets. For example, the assertion discovery module 160 may be configured to
atternpt to first display assertions corresponding to a combination of specific travel dates
as well as a specific categorization (e.g., “business,” “ehite business,” etc.), before
atternpting to display assertions corresponding to the specific travel date without the
categorization.  In some embodiments, display of assertions may be based at least in part
on a prioritization of the assertions. For example, specific categories of assertions may be
prioritized relevant fo other categories of assertions.  After determination of the most
elevant assertions, the routine 500 may proceed at block 510, where relevant assertions
are returned to the traveler computing device 110, Examples of user mterfaces for
presentation of such assertions are described above with respect to FIGS. 3A-3C.

HE IR Though not shown in FIG. 5, as described above, the assertion
discovery moodule 160 and/or the user merface module 156 may be configured to
determine additional information regarding assertions, such as an average or lowest price
of travel items corresponding to the assertion or ancther differcuce between items
corresponding to the assertion and items returned by the current query. Accordingly,
some embodiments, routine 500 may be modified to retricve information regarding items
corresponding to a deterrained relevant assertion {e.g., by interaction with the reservation
systems interface module 152, usage monitoring module 158, and/or other components of
the travel service 150). Information regarding these items may be returned in conjunction
with the relevant assertions for presentation to the user. Depending on the embodiment,
certain acts, events, or funclions of any of the processes or algorithms described herein
can be performed in a different sequence, can be added, merged, or lefl out altogether
{c.g., not all described operations or evenis arc necessary for the practice of the

algorithm). Morcover, in certain embodiments, operations or events can be performed

229
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concurrently, e.g., through ronlti-threaded processing, interrupt processing, or multiple
processors or processor cores or on other parallel architectures, rather than sequentially.

{0681} The various illustrative logical blocks, modules, routmes, and
algorithm steps described in connection with the embodiments disclosed herein can be
implemented as clectronic hardware, computer software, or combinations of both. To
clearly iflustrate this interchangeability of hardware and software, various illustrative
components, blocks, modules, and steps have been described above generally in terms of
their functionality, Whether such functionality is implemented as hardware or software
depends upon the particular apphication and design counstraints imposed on the overall
system. The described functionality can be implemented in varying ways for cach
particular application, but such tmplementation decisions should vot be interpreted as
causing a departure from the scope of the disclosure.

{0682] The steps of a method, process, routine, or algorithm described in
connection with the embodiments disclosed herein can be embodied directly in hardware,
in a software module exceuted by a processor, or in a combination of the two. A software
module can reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other form
of & non-transitory computer-readable storage medivm. An exarmpie storage mediom can
be coupled to the processor such that the processor can read information from, and write
imformation to, the storage medium. In the alternative, the storage medium can be
integral to the processor. The processor and the storage medium can reside in an ASIC.
The ASIC can reside in a user terminal. In the aliernative, the processor and the storage
mediwn can reside as discrete components in a user terminal.

{0883 Conditional language used herein, such as, among others, "can”
"could,” "might,” "may," “e.g.,” and the like, unless specifically stated otherwise, or
otherwise understood within the context as used, is generally intended to convey that
certain embodiments mclode, while other embodiments do not inchude, certain features,
clements and/or sieps. Thus, such conditional language is not generally intended to imply
that features, elements and/or steps are in any way required for one or more embodiments

g with or without

peed]

or that one or more embodimenis necessarily inchude logic for decidin
author input or prompting, whether these features, elements and/or steps are included or

59

are to be performed i any particelar embodiment. The terms “comprising,” “inchuding,”

“having,” and the like are synonymous and are vsed inclosively, m an open-ended

30-
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fashion, and do not exclude additional elements, features, acts, operations, and so forth
Also, the term “or” 18 used in s inclusive sense (and not m its exclusive sense} so that
when used, for example, to connect a hist of elements, the term “or” means one, some, or
all of the elements in the Hst.

{0084] Conjunctive language such as the phrase “at least one of X, ¥ and 2.,
unless specifically stated otherwise, s to be understood with the context as used in
general to convey that an item, term, ctc. may be either X, Y, or 2, or a combination
thercof. Thus, such conjunctive language is not generally intended to imply that certain
embodiments require at least one of X, at least one of Y and at least one of 7 to cach be
present.

HEIREY While the above detailed description has shown, described, and
pointed out novel features as applied to various cmbodiments, it can be understood that
various omissions, substitutions, and changes in the form and details of the devices or
algorithms illustrated can be made without departing from the spirit of the disclosure. As
can be recognired, certain embeodimenis of the inventions described herein can be
embodicd within a form that does not provide all of the featurcs and benefits set forth
herein, as some f{eatures can be used or practiced separately from others. The scope of
certain inventions disclosed herein is indicated by the appended claims rather than by the
foregoing description. Al changes which come within the meaning and range of
equivalency of the clatims are to be embraced within their scope.

100861 ‘avions example embodiments of the disclosure can be described with
respect to the following clauses:

Clavse 1. A computer-implemented method for providing assertions in

response to a travel item query, the method comprising:

as implemented by one or more compuling devices configured with specific
executable instructions,
receiving usage data reflective of user activity on a travel service, the aser
activity comprising a plurality of gqueries for travel items offered for by the travel
service;
for a set of search criteria, determining an assertion based at least in part
on the usage data, wherein the assertion is associated with a modified set of search

criteria determined based at least in part on a user activity, wherein the aser
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activity 1s reflective of user action taken in response to a query corresponding to
the set of search criteria;
recetving, from a user computing device, a query corresponding to the set
of search criteria;
transmutting the determined assertion to the user computing device;
recetving selection of the assertion by the user computmg deviee;
automatically modifying the query in accordance with the modified set of
scarch criteria; and
fransmitting resubts of the modified query to the user computing device.
Clause 2. The computer-implemented method of Clause {, wherein a travel
item corresponds to at least one of a flight, an accornmeodation, ground fransportation,
activities, tours, travel insurance, day trips, or destination services.
Clause 3. The computer-implemented method of Clause 1, wherein the user
achivity corre Spond\ to at least one of scarching for travel items or acquiring a trave] itern.
Clause The computer-implervented method of Clause 1, wheremn
modifying the guery in accordance with the modified set of search criteria comprising
modifying at least one of a departure daie or time, a departure location, an arrival date or
tirne, an arrival location, a number of stops, a number of travelers, a preferred level of
service, and a preferred provider of the travel item
Clause S. The computer-imoplemented method of Clause 1, wherein the
determined assertion is further associated with a categorization of the user activity.
Clause 6. The computer-tmaplemented method of Clause 1, wherein the
categorization of the user activity corresponds to at least one of business, leisure, fanly,
elite, luxury, or economy,
Clause 7. A system for providing assertions regarding au item query, the
SYsiem conprising:
at least one daia store configured to store assertions, wherein each
assertion is associated with a set of scarch criteria and with a modification of the
set of scarch criteria determined based at least in part on a user activity, and
wherein the user activity is reflective of user action taken in response o a query
corresponding to the set of search criteria; and
ONe OF THTC Processors i communication with the at least one data store,

the one or more processors configured to:
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receive, from a user computing device, a query mcluding search
criteria; and

determine one or more of the assertions correspondmg to the query
based at least in part on the search criteria;

wherein user selection of the determined one or more assertions
enables modification of the query based at least in part on the modification
associated with the assertion.

Clause The system of Clause 7, wherem the one or 100re processors ar

o

further configured to fransmit the determined one or more assertions io the user
computing device.

Clause 9. The system of Clause 7, wherein the query corresponds to a query
for one or more fravel items.

Clause 10, The systern of Clause 7, wherein each of the determined one or
more asserfions are further associated with a categorization of the user activity

corresponding to the assertion.

o

Clause 11, The system of Clause 7, wherein the one or moore processors ar
further configured to determine a categorization of the guery based at least in part oo the
search criteria.

Clause 12, The system of Clause 11, wherein the determination of one or more
of the assertions corresponding to the query is further based at least n part on the
determined categorization of the query.

Clause 13, The system of Clause 7, wherein the categorization of the query i3
further based at least in part on at least one of past activity of the user computing device,
a user profite associated with the user computing device, or acquisition history of a user
associated with the user computing device,

Clause The systern of Clause 7, wherein the user activity corresponds to at
least one of searching for an item or acquiring an ilem.

Clause 15, The system of Clause 7, wherein the one or more processors are
further configured 1o determine additional information regarding items corresponding to
the one or more assertions.

-
7
I

Clause 16, The systemt of Clause 7, wherein the additional mformation
corprises at least one of an average price of the ttems corresponding o the ong or more

assertions, a lowest price of an item corresponding to the one o7 more assertions, and a
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difference in price between an itern correspondmg fo the one or more assertions and an
item corresponding to the received query.

Clause 17, A non-transitory computer-readable storage roedium having at least
one computer-executable module for providing assertions regarding an item query, the at
least one computer-executable module comprising:

an assertion module configured to:

maintain one or more assertions, wherein each asseriion 18
associated with set of search eriteria and with a modification of the set of
search criteria determuned based at least in part on a user activity, and
wherein the user activity is reflective of user action taken m response (o a
query corresponding to the set of search criteria;

determine a query includmg search criteria based at least 1o part on
activity of a user computing device;

determine at least one of the one or more assertions corresponding
to the query based at least in part on the search eriteria; and

iransmit the determined at least one assertion to the user computing
device:

wherein user selection of the determined at least one assertion
enables modification of the query based at least in part on the modification
associated with the assertion.

Clause 18, The non-transitory computer-readable storage medium of Clause
17, wherein the user activity of cach of the one or more assertions corresponds to activity
of a contact of the user associated with the user computing device, and wherein the
contact corresponds to at least one of a contact on a travel service, a contact on a social
networking service, or a contact within an address book of the user associated with the
user computing device,

Clause 19, The non-transitory computer-readable storage medium of Clause
17, wherein the assertion module is further configured to generate the one or more
assertions based on received usage data, and wherein the usage data reflects activity of
users faken in response to a query corresponding to the set of search criteria.

Clause 20, The non-transitory computer-readable storage medium of Clause
19, wheremn generation of the one or more assertions comprises a determination of a user

activity conducted by users a threshold number of times.
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Clause 21, The non-transitory computer-readable storage medium of Clause
19, wherem generation of the one or more assertions comprises a determination of a user
activity conducted by at least a threshold percentage of users in response o a query
corresponding to the set of search critenia.

Clause 22, A computer-implemented  method  for providing  assertions
regarding an item query, the method comprising:

as iroplemented by one or more computing devices configured with specific

executable instructions,

determining one or more asseriions, wherein each assertion is associated
with set of search criteria and with a modification of the set of search criteria
determined based at least m part on a user activity, and wherein the user activily is
taken n response to a query comresponding to the set of search criteria;

determine a query including search criteria based at least in part on activity
of a user computing device; and

determining at least one of the one or more assertions corresponding to the
gquery based at least in part on the search criteria;

wherein user selection of the determined at least one assertion cuables
modification of the query based at least m part on the modification associated with
the assertion.

Clause 23, The conputer-tmplemented method of Clause 22, wherem
determining at least one of the one or more assertions corresponding to the query further
comprising determining a prioritization of the one or more assertions corresponding to the
guery.

Clause 24, The computer-implemented method of Clause 22, wherein
determining one or more asseriions is based at least in part on usage data reflective of
activities of users taken in response to a query corresponding to the set of search criteria.

Clause 25, The computer-implemented method of Clause 22 further
comprising fransmitting the determined onc or more assertions to the user computing
device.

Clause 26, The computer-implemented method of Clause 22, wherein the

determined guery 18 at feast one of an explicit query and an inferred query.
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CLAIMS
WHATIS CLAIMED IS:
1. A computer-implemented method for providing assertions in response to a

travel itero query, the method comprising:
as foplemented by one or more computing devices configured with specific
executable instructions,
recetving usage data rellective of user activity on a travel service, the user
activity comprising a plurality of queries {or travel items offered for by the travel
for a set of search criteria, determining an assertion based at least in part
on the usage data, wherein the assertion is associated with a modified set of search
criteria determined based at least in part on a user activity, wherein the user
activity 1s reflective of user action taken in response to a query corresponding to
the set of search criteria;

recetving, from a user computing device, a query corresponding to the set
of search criteria;

transmutting the determined assertion to the user computing device;

recetving selection of the assertion by the user computmg deviee;

automatically modifying the query in accordance with the modified set of
search criteria; and

transmitting resulis of the modified guery to the user computing device.

Z. The computer-implemented roethod of Clavm 1, wherein a travel item
corresponds to at least one of a flight, an acconuvodation, ground fransportation,
activitics, tours, travel insurance, day trips, or destination services.

3. The computer-iraplemented method of Claim 1, wherein the user activity
corresponds to at least one of searching for travel items or acquiring a travel item.

4. The computer-implernented method of Claimo 1, wherein modifying the
guery in accordance with the modified set of search criteria coroprising rodifying at least
one of a departure date or time, & departure location, an arrival date or time, an arrival
location, a number of stops, a number of travelers, a preferred level of service, and a
preferved provider of the travel ttem.

5. The computer-implemented roethod of Claim 1, wherein the determined

assertion is further associated with a categorization of the user activity.
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6. A system {or providing assertions regarding an item query, the system
comprising:
at least one data store configured to store assertions, wherem each
assertion is associated with a set of search criteria and with a modification of the
set of search criteria determined based at least in part on a user activity, and
wherein the user activity is reflective of user action taken in response 1o a query
corresponding to the set of search criteria; and
ONe OF MOTe Processors i communication with the at least one data store,
the one or more processors configured to:
receive, from a user computing device, a query mcluding search
criteria; and
determine one or more of the assertions correspondmg to the query
based at least in part on the search criteria;
wherein user selection of the determined one or more assertions
enables modification of the query based at least in part on the modification
associated with the assertion.

7. The system of Claim 6, wherein the one or more processors are further
configured to transmit the determined one or more asserfions o the user computing
device.

8. The system of Claim 6, wheremn ecach of the determined one or more
assertions are further associated with a categorization of the user activity corresponding
to the assertion, and wherein the categorization corresponds fo at least one of business,
leisure, famuly, elite, huxury, or econoray.

g, The system of Claim 6, wherein the one or more processors are further
configured to determine 2 categorization of the query based at least in part on the search
riteria, and wherein the determination of one or more of the assertions corresponding to
the query is further based at least o part on the determined categorization of the query.

1. The system of Claim 6, wherein the categorization of the guery is further
based at least in part on at least one of past activity of the user computing device, a user
profile associated with the user computing device, or acquisition history of a user
associated with the user computing device,

It The system of Claim 6, wherein the one or more processors are further

configured to determine additional information regarding items corresponding fo the one
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or more assertions, and wheremn the additional information comprises at least one of an
average price of the items corresponding to the one or more assertions, a lowest price of
an item corresponding to the once or more assertions, and a differcnee in price between an
item corresponding to the one or more assertions and an iem corresponding to the
received query.

12. A computer-iroplemented method for providing assertions regarding an
item query, the method comprising:

as iroplemented by one or more computing devices configured with specific

executable instructions,

determining one or more asseriions, wherein each assertion is associated
with set of search criteria and with a modification of the set of search criteria
determined based at least m part on a user activity, and wherein the user activily is
taken n response to a query comresponding to the set of search criteria;

determine a query including search criteria based at least in part on activity
of a user computing device; and

determining at least one of the one or more assertions corresponding to the
gquery based at least in part on the search criteria;

wherein user selection of the determined at least one assertion cnables
modification of the query based at least m part on the modification associated with
the assertion.

13. The conputer-toplemented method of Claim 12, wherein determining at
least one of the one or more asserfions corresponding to the guery further comprising
determining a prioritization of the one or more assertions corresponding to the query.

14. The coraputer-implernented method of Claim 12, wherein determining one
ot more assertions is based at least in part on usage data reflective of activities of users
taken in response 10 a query cortesponding to the set of search criteria.

15. The computer-iraplemented method of Claim 12, wheretn the determined

query 1s at least one of an explicit query and an inferred guery.



