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(57) ABSTRACT

Methods, systems, apparatus, including computer programs
encoded on computer storage medium, to facilitate identi-
fication of additional trigger-terms for a structured informa-
tion card. In one aspect, the method includes actions of
accessing data associated with a template for presenting
structured information, wherein the accessed data references
(1) a label term and (ii) a value. Other actions may include
obtaining a candidate label term, identifying one or more
entities that are associated with the label term, identifying
one or more of the entities that are associated with the
candidate label term, and for each particular entity of the one
or more entities that are associated with the candidate label
term, associating, with the candidate label term, (i) a label
term that is associated with the particular entity, and (ii) the
value associated with the label term.
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SEARCH AND RETRIEVAL OF
STRUCTURED INFORMATION CARDS

TECHNICAL FIELD

[0001] This specification is related to search engines.
BACKGROUND
[0002] Search queries can be used to identify resources

(e.g., web pages, images, text documents, electronic mail
documents, multimedia content, etc.) that are relevant to a
user’s needs and to present information about the resources
in a manner that is most useful to the user. A computer
system may receive a search query, process the search query,
identify results that are relevant to the search query, and
return a set of search results in response to a user submitted

query.
SUMMARY

[0003] Insome implementations, a card trigger-term iden-
tification unit is provided that can identify additional trigger-
terms for a structured information card. The card trigger-
term identification unit allows the grammar of one or more
structured information cards to be tuned, over time, by
evaluating candidate terms for potential inclusion in the
grammar of a structured information card. For example,
assume the grammar for a “Movie” structured information
card includes the terms “movie time,” “movie ticket confir-
mation,” and “ticket confirmation number.” The card trig-
ger-term identification unit may analyze the terms associated
with the grammar of the “Movie” structured information
card and one or candidate queries, and identify an additional
trigger-term for the “Movie” structured information card
such as the trigger-term “movie ticket.” Accordingly, sub-
sequent queries that are received that include the terms such
as “movie time”, “movie ticket,” or both will trigger the
display of a “Movie” structured information card in response
to such queries.

[0004] According to one implementation, the subject mat-
ter of this specification may be embodied in a method to
facilitate identification of additional trigger-terms for a
structured information card. The method may include the
actions of accessing data associated with a template for
presenting structured information in response to a search
query, wherein the accessed data references (i) one or more
label terms that, when included in the search query, triggers
the structured information to be presented according to the
template, and (ii) for each of the one or more label terms, a
value, obtaining a candidate label term that is not already
associated with the template for presenting the structured
information. For each of the one or more label terms,
identifying one or more entities that are associated with the
label term, identifying one or more of the entities that are
associated with the candidate label term. For each of the one
or more entities that are associated with the candidate label
term, associating, with the candidate label term, (i) one or
more of the label terms that are associated with the entity,
and (i) for each of the one or more of the label terms that
are associated with the entity, the value associated with the
label term, and upon subsequent receipt of a search query
that includes the candidate label term, using the one or more
values associated with the candidate label term to determine
whether to trigger the structured information to be presented
according to the template.
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[0005] Other versions include corresponding systems,
apparatus, and computer programs to perform the actions of
methods, encoded on computer storage devices.

[0006] These and other versions may optionally include
one or more of the following features. For instance, in some
implementations, the one or more label terms correspond to
one or more parameters of a search query.

[0007] Insome implementations, the value is indicative of
a number of times the search query has been used to trigger
presentation of the structured information.

[0008] In some implementations, obtaining a candidate
label term that is not already associated with the template for
presenting the structured information may include identify-
ing one or more query terms from a query log.

[0009] In some implementations, using the one or more
values associated with the candidate label term to determine
whether to trigger the structured information to be presented
according to the template may include aggregating the one
or more values that are associated with the candidate label
term, determining whether the aggregated value satisfies a
predetermined threshold, and in response to determining that
the aggregated value satisfies the predetermined threshold,
determining that the search query including the candidate
label term will trigger the presentation of the structured
information.

[0010] In some implementations, using the one or more
values associated with the candidate label term to determine
whether to trigger the structured information to be presented
according to the template may include aggregating the one
or more values that are associated with the candidate label
term, determining whether the aggregated value satisfies a
predetermined threshold, and in response to determining that
the aggregated value exceeds the predetermined threshold,
determining that the search query including the candidate
label term will not trigger the presentation of the structured
information.

[0011] In some implementations, the method may further
include adjusting the one or more values associated with
candidate labels based on the candidate label’s similarity to
the one or more label terms.

[0012] These and other versions each may optionally
include one or more of the following features.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a contextual diagram of an example of a
system for identifying an additional trigger-terms for a
structured information card.

[0014] FIG. 2A is a contextual diagram of an example of
aspects of a card trigger-term identification unit.

[0015] FIG. 2B is a contextual diagram of an example of
additional aspects of a card trigger-term identification unit.

[0016] FIG. 3 is a flowchart of an example of a process for
identifying an additional trigger-term for a structured infor-
mation card.

[0017] FIG. 4 is a contextual diagram of an example of a
card trigger-term identification unit.

[0018] The details of these, and other, implementations are
set forth in the accompanying drawings and the description
below. Other features and advantages will be apparent from
the description and drawings, and from the claims.
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DETAILED DESCRIPTION

[0019] FIG. 1 is a contextual diagram of an example of a
system 100 for identifying additional trigger-terms for a
structured information card 170. The system 100 includes a
user device 110, a server 120, and a network 130.

[0020] In the example of FIG. 1, at stage A, assume the
user of user device 110 is standing at an airport ticket
counter in advance of the user’s flight #4437 to Denver, Colo.
To check the user’s bags, and obtain a boarding pass, the
user needs to provide the flight confirmation number for the
user’s upcoming flight. In response to a request for the user’s
flight confirmation number from an airline employee, the
user of user device 110 may seck to obtain a confirmation
email from the airline that included the user’s flight confir-
mation number. To obtain the confirmation email, the user
inputs the search query 112A that includes the term “Flight
Ticket” into a search box 113A of user interface 111A.
[0021] After receiving the search query 112A, the user
device 110 may transmit 132 the search query 112A to a
server 120 via a network 130 that includes one or more of
a LAN, a WAN, a cellular network, the Internet, or the like.
The server 120 may process the search query 112A, identify
one or more search results that are responsive to the search
query 112A term “Flight Ticket,” and then return 134 the
search results to the user device 110. The search results may
be received by the user device 110, and provided for display
using the interface 111A of the user device 110. In this
example, the search results may include references to email
documents such as references 114A, 115A, 116A, 117A,
118A, 119A. The references may include a link that, when
selected, provides the email document associated with the
link for display on the user device 110. Each respective
reference may include text such as the name of the email
sender, the subject line of the email, the time the email was
received, and the date the email was received.

[0022] The search results identified based on the search
query term “Flight Ticket” may include emails from a
variety of different senders. For instance, the search results
may include a reference 114A to an email from a movie
theater “ABC Theatre” related to the user’s purchase of a
movie ticket to see “Pilot’s First Flight.” The search results
may also include a reference 115A to an email from a
restaurant reservation service “Closed Table” for a reserva-
tion at the “Wine Flight Bar.” The search results may also
include a reference 117A to an email that includes an order
confirmation from “DC Outfitters” for the purchase of a
“Flight Jacket.” The search results may also include multiple
references 116A, 118A, 119A, to emails that are associated
with airline ticket purchase confirmations from an airline
such as ‘“NE Airlines,” “SE Airlines,” or the like. For
example, one particular reference 116A references a confir-
mation email that the user received after the purchase of an
airline ticket from “NE Airlines” for “Flight 437.”

[0023] However, given the set of search results provided
in response to the search query 112A, it may be rather time
consuming to obtain the user’s flight confirmation number.
This is because the user must read the sender and subject line
of each reference to each respective email that is responsive
to the user’s search. For instance, it is not until the user reads
the sender and subject line of references 114A, 115A, and
116A that the user even identifies the correct email that
includes the flight confirmation number. Then, the user of
the user device 110 must select the reference 116A to request
the email document associated with the reference 116A.
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Finally, after the email document corresponding to the
reference 116A is selected, the email document with the
flight confirmation number for the user’s upcoming Flight
#437 is returned. Though the user was able to obtain the
user’s confirmation number, the process was inefficient. In
addition, the process may not go smoothly for a number of
reasons such as pressure on the user because of a long line
of unruly passengers behind the user at the ticket counter,
slow cellular data signals due to poor reception in the airport
terminal, or the like.

[0024] The system 100 offers solutions to improve the
user’s retrieval of information from the user’s email inbox.
For instance, at stage A, the system 100 provides multiple
structured information cards 142A, 144A, 146A that are
stored in a structured information card storage unit 140A.
Each structured information card includes a template 152A
and a grammar 154A. The template 152A of the structured
information card includes one or more predetermined fields
that can be populated with information from an email
document in response to a particular search query. For
example, the structured information storage unit 140A may
include a structured information card 142A for “Flight”
information. The structured information card 142A for
“Flight” information may include a “To” field, a “From”
field, a “Departs” field, a “Conf. #” field, and a “Flight #”
field.

[0025] The grammar 154A may include one or more
trigger-terms that are associated with the card 142A. A
trigger-term may include a one or more terms that, when
detected by the server 120 as being included in a search
query, trigger the retrieval, population, and display of the
structured information card associated with the trigger-term.
For example, in response to the query that includes the term
“flight reservation,” the “Flight” structured information card
142 A may be obtained, populated with data from the most
recent email that is associated with an upcoming flight, and
provided for display via a user interface such as user
interface 111A. However, the “Flight” structured informa-
tion card 142A was not triggered in response to the search
query 112A with search term “Flight Ticket” because the
search term “Flight Ticket” is not included in the “Flight”
structured information card’s 142A grammar 154A at stage
A.

[0026] The server 120 can use the card trigger-term iden-
tification unit 160 to identify one or more additional terms
that can be used to trigger the “Flight” structured informa-
tion card 142A. The additional terms may be based on, for
example, one or more queries received from a search box
associated with a user interface displayed by a user device
such as search box 112A of user interface 111A. In some
implementations, the card trigger-term identification unit
160 can obtain a query term from a log of received query
terms, determine if the query term is related to one or more
other terms in a structured information card’s grammar, and
in some instances, add the query term to the structured
information card’s grammar. For instance, the card trigger-
term identification unit 160 may determine that the term
“Flight Ticket” should be added to the grammar 154A of the
“Flight” structured information card. Adding the term
“Flight Ticket” to the grammar of the “Flight” structured
information card results in an updated structured informa-
tion storage unit 140B at stage B.

[0027] Atstage B, the user of the same user device 110 can
access a user interface 111B at a later point in time. The user
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interface 111B may be the same user interface as user
interface 111 A. The user may input a search query 112B that
includes the term “Flight Ticket” into the search box 113B.
In a manner similar to that described with respect to stage A,
the user device 110 may transmit 132 the search query 112B
to a server 120 via a network 130 that includes one or more
of a LAN, a WAN, a cellular network, the Internet, or the
like. The server 120 may process the search query 112B,
identify one or more search results that are responsive to the
search query 112B “Flight Ticket,” and then return 134 the
search results to the user device 110. The search results may
be received by the user device 110, and provided for display
using the interface 112B of the user device 110. In this
example, the search results may include references to email
documents such as references 114B, 115B, 116B, 117B,
118B, 119B. In this example, the search results returned to
user device 110, and displayed on user interface 111B are the
same references to the same email documents as the refer-
ences 114A, 115A, 116A, 117A, 118A, 119A provided for
display via user interface 111A.

[0028] At stage B, however, the user interface 111B also
includes a structured information card 170. A structured
information card 170 may include, for example, a display
that includes one or more fields that have been populated
with data extracted from a resource responsive to the search
query 112B. The structured information card 170 may be
obtained, populated, and provided for display via user
interface 111B because the grammar of the structured infor-
mation card 142B stored in the structured information card
storage unit 140B now includes the term “Flight Ticket.”
The term “Flight Ticket” was added to the grammar of the
“Flight” structured information card 142B based on the card
trigger-term identification unit’s 160 analysis of the existing
terms included within the grammar of one or more struc-
tured information card 142A, one or more identified rela-
tionships between existing terms included within the gram-
mar of the structured information card 142A, and one or
more identified relationships between the aforementioned
grammar terms and one or more queries previously submit-
ted via the search box 113A.

[0029] The particular structured information card 170
obtained and displayed may be based on the query terms
submitted through the search box 113B. For example, the
server 120 may select a particular structured information
card 170 for display via the user interface 111B based on a
determination that the search query term such as “Flight
Ticket” matches one or more grammar terms associated with
the particular structured information card 170. The server
120 may populate the obtained structured information card
with the contents of the highest ranked search result that
includes information requested by the fields of the structured
information card template 152B. In some implementations,
the highest ranked search results may be the most recent
email document that includes information requested by the
fields of the structured information card template 152B.

[0030] The structured information card 170 provides the
advantage of displaying relevant information related to the
user’s upcoming flight without requiring the user to read the
data associated with each reference 114B, 115B, 116B,
117B, 118B, 119B returned as a search results by the server
120. Moreover, the structured information card 170 displays
the user’s flight destination (e.g., Denver, Co), the user’s
flight origin (e.g., Washington, D.C.), the user’s flight depar-
ture time (e.g., 11:45 am EST), the user’s flight confirmation
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number (e.g., KP4EG), and the user’s flight number (e.g.,
437). Accordingly, the user does not need to open the email
that includes information about the user’s upcoming flight
because the necessary information associated with the user’s
upcoming flight is included within the structured informa-
tion card 170. Accordingly, the user of user device 110 that
is standing at the ticket counter can quickly search the user’s
email, obtain the user’s flight confirmation number from the
structured information card, and provide the flight confir-
mation number to the airline representative in an efficient
manner.

[0031] The example of a system 100 that uses a card
trigger-term identification unit 160 to identify additional
terms that can be added to the grammar of a structured
information card is directed towards a “Flight” structured
information card 142B. However, the present disclosure
should not be so limited. Instead, the card trigger-term
identification unit 160 can be used to identify additional
grammar terms for any type of structured information card
such as a “Movie Ticket” structured information card 144B,
a “Dinner Reservation” structured information card 146B, or
the like. Other examples of structured information cards
may include, for example, hotel reservation structured infor-
mation cards, vehicle rental structured information cards,
device rental structured information cards, or the like. More-
over, any type of structured information cards may be used
where the structured information card can be uniquely
identified using a set of one or more grammar terms.
[0032] FIG. 2A is a contextual diagram of an example of
aspects of a card trigger-term identification unit with refer-
ence to a card trigger-term identification unit 210A. The
term “unit” is used broadly by this specification to refer to
a software based system or subsystem that can perform one
or more specific functions. Generally, a unit will be imple-
mented as one or more software modules or components,
installed on one or more computers in one or more locations.
In other cases, however, multiple units can be installed on
the same computer or computers.

[0033] A card trigger-term identification unit 210A is used
to analyze existing terms associated with the grammar of
one or more structured information cards. The terms asso-
ciated with the grammar of one or more structure informa-
tion cards include one or more terms that, when received in
a search query, trigger the display of a particular structured
information card.

[0034] Insome implementations, analyzing existing terms
associated with the grammar of one or more information
cards may include generating a graph structure 212A. The
graph structure 212 A may include one or more query nodes
220A, 222A that are each associated with a particular
grammar term that triggers the selection, population, and
display of a particular structured information card. Each
query node 220A, 222 A may be associated with a respective
label term. For example, the query node 220A is associated
with the label term “Flight Reservation™ and the query node
222A is associated with the label term “Ticket.” The label
terms used to build the graph may be obtained from the
structured information card storage unit, a query log, or the
like.

[0035] Each of the query nodes 220A, 222A may be
associated with a particular value. For example, the query
node 220A is associated with the value 232A “800” and the
query node 222A is associated with the value 234A “500.”
The respective values 232A, 234A may include a particular
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weight that is associated with the label term of each respec-
tive query node. In some implementations, the value may
include a count of a number of times that a particular label
term was used to trigger the selection, population, and
display of a particular structured information card. For
example, the value 232A “800” may indicate that the label
term “Flight Reservation” was used to trigger selection,
population, and display of the “Flight” structured informa-
tion card 124 A 800 times. Though the value may be indica-
tive of the number of times a particular label term was used
to trigger selection, population, and display of a particular
structured information card, the present disclosure need not
be so limited. For instance, in some implementations, the
values 232A, 234A may be scaled based on the importance
of the label term.

[0036] The graph structure 212A may also include one or
more entity nodes 250A, 252A, 254A. The entity nodes
250A, 252A, 254A may include an item of data that is
indicative of a relationship between the respective label
terms of one or more nodes 220A, 222A. In some imple-
mentations, the relationship may include a semantic rela-
tionship associated with the label terms. For example, each
entity nodes 250A, 252A, 254A may each include one or
more terms selected from a shared set of all the label terms
associated with the query nodes 220A, 222A. For instance,
the set of shared words may include “Flight,” “Reservation,”
and “Ticket,” which were derived from the set of query node
label terms “Flight Reservation” and “Ticket.” Accordingly,
in one implementation, each particular term from the set of
shared terms may be assigned to a particular entity node. For
example, the entity node 250A may be assigned the word
“Flight,” the entity node 252A may be assigned the word
“Reservation,” and the entity node 254A may be assigned
the word “Ticket.” Though this example describes entity
nodes that are generated based on a set of shared words, the
present disclosure need not be so limited. For instance, the
entity nodes may include other item(s) of data that are
representative of another relationship between the label
terms of nodes 220A, 222A. For instance, each respective
entity node may be indicative of a particular email that is
retrieved in response to the execution of a query that
includes one or more label terms. Alternatively, or in addi-
tion, a respective entity node may be indicative of a par-
ticular web address, webpage, URL, or the like that is
returned in response to a query that includes one or more
label terms.

[0037] The card trigger-term identification unit 210 A asso-
ciates the values 232A, 234A that correspond to each query
node 220A, 222 A with each entity node 250A, 252A, 254A
with which each respective query node 220A, 222A, is
associated. A query node 220A, 222A is associated with an
entity node 250A, 252A, 254A if the entity node 250A,
252A, 254A includes an item of data that was derived from
the label terms associated with a particular query node
220A, 222A. For example, the query node 220A is associ-
ated with the entity node 250A that includes the term
“Flight” because the term “Flight” was derived from the
label term “Flight Reservation” that is associated with the
query node 220A. Similarly, the query node 220A is also
associated with the entity node 252A that includes the term
“Reservation” because the term “Reservation” was derived
from the label term “Flight Reservation” that is associated
with the query node 220A. Similarly, the query node 222A
is associated with the entity node 254A that includes the
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term “Ticket” because the term “Ticket” was derived from
the label term “Ticket” that is associated with the query node
222A. The query node-entity node associations may be
represented in the graph structure 212A by creating graph
edges 260A, 262A, 264A that point from a particular query
node to an associated entity node. For example, the asso-
ciation between the query node 220A and the entity node
250A may be represented in the graph structure 212A by
creating a graph edge 260A from the query node 220A to the
entity node 250A. Other graph edges such as graph edges
262A, 264A may be created in the same manner, as neces-
sary.

[0038] Associating the values 232A, 234A with one or
more entity nodes 250A, 252A, 254A may include propa-
gating the values 232A, 234A to one or more entity nodes
250A, 252A, 254 based on the predetermined query node-
entity node associations established by the generated query
graph 212A. For instance, the value 232 “800” may be
propagated from the query node 220A to the entity node
250A using the edge 260A. After propagation of the value
232 “800” from the query node 220A to the entity node
250A based on the relationship established by the graph
edge 260A, the value “800” becomes associated with the
entity node 250A as shown by element 270A. The values
232A, 234 A may be propagated through the graph structure
212A in the same manner based on established graph
structure edges 262A, 264A. Elements 270A, 272A, 274A
are grayed out in FIG. 2A because the elements 270A, 272A,
274 A were not associated with the respective entity nodes
270A, 272A, 274A until after propagation of the values
232A, 234A through the graph structure 212A based on the
established graph edges 260A. In some implementations, the
values 232A “800” and 243A “500” need not be actively
propagated or assigned to the respective entity nodes 250A,
252A, 254A. For instance, in some implementations, gen-
eration of the graph edges 260A, 262A, 264A may be
sufficient to associate the values 232A “800” and 242A
“500” with their respective entity nodes.

[0039] In asimilar manner, the label terms associated with
each respective query node 220A, 222A may also be asso-
ciated with the entity nodes 250A, 252A, 254 A with which
each respective query node is associated. For instance, the
label term “Flight Reservation™ may become associated with
the related entity node 250A based on the graph edge
between query node 220A and entity node 250A indicating
that the query node 220A and the entity node 250A are
related. The label term “Ticket” that is associated with the
query node 222A may also be forward propagated through
the graph structure 212A in a similar manner to the label
term “Flight Reservation” described above.

[0040] The card trigger-term identification unit 210A may
also access a query log that is associated with one or more
applications such as an email application. The accessing of
the query log may be performed to identify one or more
candidate query terms which can be evaluated for use in
expanding the trigger-terms associated with the grammar of
a particular structured information card. By way of example,
the card trigger-term identification unit 210A may obtain the
candidate query term “Flight Ticket” 240A in order to
evaluate the candidate query term “Flight Ticket” for poten-
tial inclusion in the grammar associated with a structured
information card such the “Flight” structured information
card 142A. The query term “Flight Ticket” may have been
stored in a query log after the user of a user device such as
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user device 110 submitted the query “Flight Ticket” to
search one or more emails using an interface for an elec-
tronic mailbox such as interface 111 A prior to the inclusion
of the term “Flight Ticket” in the grammar of the “Flight”
structured information card.

[0041] A query node 240A may be generated in the graph
structure 212A based on the candidate query term “Flight
Ticket.” The candidate query node 240A is shown in gray in
FIG. 2A because the candidate query node 240A is not added
to the graph structure 212A until after the candidate query
term “Flight Ticket” is retrieved from a query log. The
candidate query node 240A is associated with a candidate
label term “Flight Ticket.”

[0042] FIG. 2B is a contextual diagram of an example of
additional aspects of a card trigger-term identification unit
with reference to a card trigger-term identification unit
210B.

[0043] The card trigger-term identification unit 210B may
continue to analyze the graph structure generated by the card
trigger-term identification unit 210A in FIG. 2A. The card
trigger-term identification unit 210B is the same card trig-
ger-term identification unit 210A shown in FIG. 2A. The
card trigger-term identification unit 210B is being described
separately to show the additional operations performed at a
subsequent stage of the card trigger-term identification
unit’s analysis of terms associated with the grammar of one
or more structured information cards that begins where the
description of FIG. 2A terminates.

[0044] The card trigger-term identification unit 210B may
analyze the graph structure 212A to detect relationships that
may exist between each respective entity node 250A, 252A,
254A and each respective candidate query node 240A. For
example, the card trigger-term identification unit 210B may
determine whether each respective entity node 250A, 252A,
254A is associated with a particular candidate query node
240A. In one implementation, an entity node may be asso-
ciated with a particular candidate query node 240A if a term
associated with an entity node is included in the label term
of the candidate query node. For example, the entity node
250A is associated with the candidate query node 240A
because the candidate label term “Flight Ticket” includes the
word “Flight” that is associated with the entity node 250A.
Similarly, for example, the entity node 254A is associated
with the candidate query node 240A because the candidate
label term “Flight Ticket” includes the term “Ticket” that is
associated with the entity node 254A. Likewise, the entity
node 252A is not associated with the candidate query node
240A because the candidate label term “Flight Ticket” does
not include the term “Reservation” that is associated with
the entity node 252A. However, other types of associations
may exist between an entity node and a candidate query
node. For example, where an entity node includes an email
document, network address, URL, or the like, an entity node
may be associated with a candidate query node if the
candidate label term associated with the candidate query
node would return the email document, network address,
URL, or the like in response to a query that includes the
candidate label term.

[0045] The card trigger-term identification unit 210B may
modify the graph structure 212A to create the graph struc-
ture 212B. The card trigger-term identification unit 210B
may modify the graph structure 212A by generating a graph
edge that represents each relationship between an entity
node and a candidate query node. The entity node-candidate
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query node relationships may be represented, for example,
by a graph edge that points from a particular entity node to
a particular candidate query node. For example, the card
trigger-term identification unit 210B may create a graph
edge 280B that points from the entity node 250A to the
candidate query node 240A. The graph edge 280B may
therefore represent the aforementioned relationship between
the entity node 250A and the candidate query node 240A.
Similarly, for example, the card trigger-term identification
unit 210B may create a graph edge 282B that points from the
entity node 254A to the candidate query node 240A. The
card trigger-term identification unit 210B may generate
other graph edges representing other relationships between
entity nodes and candidate query terms, as necessary.

[0046] The card trigger-term identification unit 210B may
associate entity node 250A, 252A, 254A values 270A,
272A, 274A with one or more candidate query nodes 240
using the generated graph edges that are based on relation-
ships between the entity nodes and the candidate query
nodes. Associating entity node values with the candidate
query nodes may include, for example, propagating the
entity node values to the candidate query node based on the
established graph edges. By way of example, the entity node
value 270A “800” becomes associated with the candidate
query node 240A, as represented by the element 290B.
Similarly, for example, the entity node value 274A “500”
becomes associated with the candidate query node 240A, as
represented by the element 292B. The elements 290B and
292B are grayed out because the elements 290B and 292B
did not exist prior to the values “800” and “500” being
associated with the candidate query node 240A based on the
generated graph edges 280B, 282B. In some implementa-
tions, the values 270A “800” and 274 “500” need not be
actively propagated or assigned to the candidate query node
240A. For instance, in some implementations, generation of
the graph edges 280B, 282B may be sufficient to associate
the values 270A and 274A with the candidate query node
240A.

[0047] In asimilar manner, the label terms associated with
each respective entity node 250A, 252A, 254A, as described
with reference to FIG. 2A, may also be associated with one
or more candidate query nodes 240A with which each
respective entity node is associated. For instance, the label
term “Flight Reservation” which was associated with the
entity node 250A based on the graph edge 260A may
become associated with the candidate query node 240A
based on the graph edge 280B generated between entity
node 250A and candidate query node 240A indicating that
the entity node 250A and the candidate query node 240A are
related. Other label terms such as the label term “Ticket”
may also become associated with the candidate query node
240A based on other generated edges of the graph structure
212B.

[0048] After the values 290B “800” and 292B “500” are
associated with the candidate query node 240A, the card
trigger-term identification unit 210B may determine, based
on values 290B “800” and 292B “500” whether the label
term “Flight Ticket” associated with the candidate query
node 240A should be added to the grammar of a structured
information card such as the “Flight” structured information
card. Determining whether the label term “Flight Ticket”
should be associated with the grammar of a structured
information card may include aggregating the values 290B
“800” and 292B “500,” and evaluating the aggregated value
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against a predetermined threshold. If it is determined that the
aggregated value such as “1300” (e.g., 800+500=1300)
satisfies a predetermined threshold, the label term “Flight
Ticket” may be added to the grammar of the structured
information card such as the “Flight” structured information
card. If, however, the aggregated value such as “1300” does
not satisfy a predetermined threshold, the label term “Flight
Ticket” is not added to the grammar of the structured
information card.

[0049] In some implementations, the generated graph
structure 212B may be used to trigger the generation of a
structured information card without updating the grammar
of a structured information card. For instance, a query that
includes a query term such as “Flight Ticket” that is not
originally associated with the grammar 154 A of a structured
information card may be received by a server 120 prior to
updating of the “Flight” structured information card’s gram-
mar 154A. Then, the process described with respect to FIG.
2A and FIG. 2B may be performed in order to associate the
values 290B “800” and 292B “500” with a candidate query
node associated with the candidate label term “Flight
Ticket.” Next, the values 290B “800” and 292B “500” may
be aggregated to obtain an aggregated value of “1300.”
Finally, as described above, it may be determined whether
the aggregated value of “1300” satisfies a predetermined
threshold. If the aggregated value satisfies the predetermined
threshold, the received query that includes the term “Flight
Ticket” may be re-written so that the query including the
term “Flight Ticket” which is not found in the grammar
154A of the “Flight” structured information card triggers the
selection, population, and display of the “Flight” structured
information card 142A without updating the “Flight” struc-
tured information card’s grammar 154A. Re-writing the
query may include, for example, adding one or more of the
label terms to the query that became associated with the
candidate label term “Flight Ticket” via the construction of
the graph structure 212B. For example, rewriting the query
may include adding the label term “Flight Reservation™ to
the query. Then, executing the rewritten query, which now
includes a term found in the grammar 154A of the “Flight”
structured information card (e.g., “Flight Reservation™), will
result in the “Flight” structured information card being
selected, populated, and provided for display. If the aggre-
gated value calculated based on the values 290B “800” and
292B “500” does not satisfy the predetermined threshold,
then the received query with the term “Flight Ticket” will
not be re-written, and will not trigger selection, population,
and display of the “Flight” structured information card.

[0050] Though the examples provided above describe
scenarios where the grammar would be updated or a
received query may be re-written, the present disclosure
need not be so limited. For example, it is also contemplated
that there may be scenarios that fall within the scope of the
present disclosure where the grammar may be updated to
include an additional trigger-word and the received query be
rewritten during the processing of a received query.

[0051] The aforementioned aggregation of values 290B
“800” and 292B “500” have been described in the context of
a simple addition operation. Other types of aggregation
methods maybe employed. For example, the values 290B
“800” and 292B “500” may be multiplied. Alternatively,
some form of weight sum of the values 290B “800” and
292B “500” may be calculated, and result used as the
aggregated value.
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[0052] FIG. 3 is a flowchart of an example of a process
300 for identifying an additional trigger-term for a struc-
tured information card. Generally, the process 300 may
include accessing data associated with a template for pre-
senting structured information 310, identifying a first set of
one or more entities 320, associating one or more labels and
one or more values with one or more entities in the first set
of the identified entities 330, obtaining a candidate label
term 340, identifying a subset of one or more entities from
the first set of entities 350, associating one or more labels
and one or more values with one or more candidate label
terms 360, receiving a search query 370, and using values
associated with each candidate label term to determine
whether to trigger display of the structured information 380.
The process 300 will be described below as being performed
by a system such as system 100. The system may include
one or more computers.

[0053] In more detail, the process 300 begins at stage 310
with a system accessing data associated with a template for
presenting structured information. The accessing stage 310
may include, for example, a system accessing data that is
maintained in a graph structure that includes one or more
query nodes and one or more entity nodes. The accessed data
may include data such as one or more label terms that are
each associated with at least one query node. The one or
more label terms may reference data that, when included in
a search query, triggers presentation of a structured infor-
mation card that includes structured information. The struc-
tured information may be based on, for example, a template
that is associated with the structured information card.
[0054] Each of the one or more label terms may be
associated with a value. The value may include, for example,
an access count that is indicative of the number of times the
one or more label terms have been used to trigger display of
a structured information card. In some implementations, the
value may be scaled using a scaling factor that can increase
the weight associated with the value or decrease the weight
associated with the value based on the importance of the one
or more label terms with which the value is associated.

[0055] The process 300 may continue at stage 320 by with
the system identifying a first set of entities that are associ-
ated with the one or more label terms. The identified entities
in the first set of entities may include one or more entities
that each include an item of data that is related to the one or
more label terms. For example, the set of one or more
entities may include an item of data that has a semantic
relationship to one or more of the label terms. For example,
the combined set of terms represented by each of the
identified entities may include a set of all of the one or more
label terms. Though this example describes entity nodes that
are generated based on a set of shared words, the present
disclosure need not be so limited. For instance, a particular
entity in the first set of entities may include other item(s) of
data that are representative of other relationships with one or
more label terms associated with query nodes. For instance,
each respective entity may be indicative of a particular email
that is retrieved in response to the execution of a query that
includes the one or more label terms. Alternatively, or in
addition, a respective entity may be indicative of a particular
web address, website, URL, or the like that that is returned
in response to a query that includes the one or more label
terms.

[0056] At stage 330, the system can associate one or more
labels that are associated with one or more respective query






