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CUSTOMIZED VOICE ACTION SYSTEM

BACKGROUND

[0001] Voice actions provide a way for users of a computing device to make the device
perform certain actions using audio input (e.g., using a microphone of the device). For
example, to call a particular business, a user of a smartphone may look up the number for the
business using a browser application and then use a calling application to enter the telephone
number and call the business. A voice action system may enable the user to use a voice
command, such as “call ABC Motors in Mountain View, California” to perform the same
desired action. Voice actions may provide a simple, natural way for users to enter commands
into a device and may be particularly useful in settings where it may be difficult for the user
to provide input using other methods. Voice actions are typically limited to a set of

predefined triggering phrases and associated actions.
SUMMARY

[0002] One implementation of the disclosure relates to a method that includes receiving, at
a voice action system comprising at least one server computing system, electronic voice
action bids from a plurality of advertisers. Each of the electronic voice action bids represents
an offer for modifying the voice action system to include a voice action associated with the
electronic voice action bid. A voice action includes a triggering phrase and an action and the
triggering phrase includes one or more words. The method includes selecting, using the
voice action system, one or more electronic voice action bids from among the plurality of
electronic voice action bids. The method includes, for each of the selected electronic voice
action bids, modifying data associated with the voice action system to include the voice
action associated with the electronic voice action bid, such that the action associated with the
respective voice action is performed when voice input from a user is received that the voice
action system determines to correspond to the triggering phrase associated with the respective
voice action.

[0003] Another implementation of the disclosure relates to a voice action system including
at least one computing device operably coupled to at least one memory and configured to
receive electronic voice action bids from a plurality of advertisers. Each of the electronic

voice action bids represents an offer for modifying the voice action system to include a voice
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action associated with the electronic voice action bid. A voice action includes a triggering
phrase and an action, and the triggering phrase comprises one or more words. The at least
one computing device is configured to select one or more electronic voice action bids from
among the plurality of electronic voice action bids. The at least one computing device is
configured to, for each of the selected electronic voice action bids, modify data associated
with the voice action system to include the voice action associated with the electronic voice
action bid, such that the action associated with the respective voice action is performed when
voice input from a user is received that corresponds to the triggering phrase associated with
the respective voice action. The voice action system includes a memory having a voice
action language model database stored therein that includes words that the voice action
system is configured to recognize as being associated with a triggering phrase of one or more
voice actions.

[0004] Another implementation of the disclosure relates to a computer-readable medium
having instructions stored thercon that, when executed by a processor, cause the processor to
perform operations including receiving a plurality of electronic voice action suggestions.
Each of the electronic voice action suggestions comprises a voice action that a user proposes
to include in a voice action system. A voice action includes a triggering phrase and an action,
and the triggering phrase includes one or more words. The operations include selecting one
or more electronic voice action suggestions from among the plurality of electronic voice
action suggestions. The operations further include, for each of the selected electronic voice
action suggestions, modifying data associated with the voice action system to include the
voice action associated with the electronic voice action suggestion, such that the action
associated with the respective voice action is performed when voice input from a user is
received that the voice action system determines to correspond to the triggering phrase

associated with the respective voice action.
BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The details of one or more implementations of the subject matter described in this
specification are set forth in the accompanying drawings and the description below. Other
features, aspects, and advantages of the subject matter will become apparent from the
description, the drawings, and the claims.

[0006] FIG. 1 is a block diagram of an example voice action system and associated

environment according to an illustrative implementation.
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[0007] FIG. 2 is an example data flow diagram illustrating data flow through a voice action
system configured to implement advertiser and/or user-specified voice actions according to
an illustrative implementation.

[0008] FIGS. 3 and 4 are block diagrams of example language models that may be used in a
voice action system according to an illustrative implementation.

[0009] FIG. 5 is a flow diagram of an example process for implementing advertiser and/or
user-specified voice actions in a voice action system according to an illustrative
implementation.

[0010] FIG. 6 is a block diagram of an example computing system according to an

illustrative implementation.
DETAILED DESCRIPTION

[0011] Referring generally to the Figures, various illustrative systems and methods are
provided that may be used to customize a voice action system using voice actions that are
provided by an advertiser and/or a user. Voice actions are used to activate certain special,
predetermined behaviors on a phone. For example, a user may say “play music by Bon Jovi”
and the phone may open a music playing application and play music by the artist Bon Jovi, or
the user may say “map address X’ and the phone may open a mapping application and
display a map of address X. The commands are typically predetermined triggering phrases
that cause certain predetermined actions to be performed.

[0012] The present disclosure describes various methods and features for implementing
custom voice actions provided by third parties. For example, advertisers may pay (e.g., via a
bidding process) for their specified voice actions to be included in the voice search system
and to execute certain actions. For example, the advertisers may bid to be a part of a voice
action for the day, and if they have a winning bid, their triggering phrases (e.g., “Brand 1
Free Tickets!”) and associated actions (e.g., navigating to a Brand 1 website, downloading a
Brand 1 app, etc.) would be inserted into the voice search system. A wide variety of different
actions could be implemented upon recognition of the phrase by the voice search system,
such as opening a particular website in a browser, downloading an application or media file,
displaying a location and/or providing directions in a mapping program, starting a text, audio,
or video chat with one or more other co-users, performing a series of actions such as opening
an application and performing one or more actions within the application, etc. In some

implementations, complex voice actions may be performed, such as opening a website in a
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web browser (e.g., a travel website) and performing certain actions on the website based on
the voice input (e.g., using a travel search engine provided on the website to search for prices
for flights from New York to San Francisco on July 12, 2012). In some implementations,
voice actions to be added to the voice action system may be selected from among voice
action suggestions provided by users (e.g., rather than bids from advertisers).
[0013] FIG. 1 illustrates a block diagram of an example voice action system 106 and
associated environment 100 according to an illustrative implementation. One or more user
devices 104 may be used by a user to perform various actions and/or access various types of
content, some of which may be provided over a network 102 (e.g., the Internet, LAN, WAN,
etc.). For example, user devices 104 may be used to access websites (e.g., using an internet
browser such as Google Chrome), media files, and/or any other types of content. User
devices 104 may be configured to enable users to perform at least some of the actions using
voice actions, where the users may provide voice input to the user devices 104 (e.g., using a
microphone of the user devices 104) and the voice input may cause a particular action to be
performed. As described in further detail below, in some implementations, the voice input
may be interpreted and the actions may be carried out at least partially through the use of a
voice action system 106.
[0014] User device 104 may be any type of computing device (e.g., having a processor and
memory or other type of computer-readable medium), such as a television and/or set-top box,
mobile communication device (e.g., cellular telephone, smartphone, etc.), computer and/or
media device (desktop computer, laptop or notebook computer, netbook computer, tablet
device, gaming system, etc.), or any other type of computing device. In some
implementations, one or more user devices 104 may be set-top boxes or other devices for use
with a television set, such as a Google TV device. In some implementations, content may be
provided via a web-based application and/or an application resident on a user device 104. In
some implementations, user devices 104 may be designed to use various types of software
and/or operating systems, such as the Google Android operating system. In various
illustrative implementations, user devices 104 may be equipped with and/or associated with
one or more user input devices (e.g., keyboard, mouse, remote control, touchscreen, etc.)
and/or one or more display devices (e.g., television, monitor, CRT, plasma, LCD, LED,
touchscreen, etc.).
[0015] User devices 104 may be configured to receive data from various sources using a
network 102. In some implementations, network 102 may comprise a computing network
(e.g., LAN, WAN, Internet, etc.) to which user devices 104 may be connected via any type of
4-
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network connection (e.g., wired, such as Ethernet, phone line, power line, etc., or wireless,
such as WiFi, WiIMAX, 3@, 4G, satellite, etc.). In some implementations, network 102 may
include a media distribution network, such as cable (e.g., coaxial metal cable), satellite, fiber
optic, etc., configured to distribute media programming and/or data content.

[0016] In various illustrative implementations, a voice action system 106 may be used to
enable users to use voice actions to perform certain actions. Voice input may be provided by
users through a microphone or other audio input device of user devices 104, and the voice
input and/or data relating to the voice input may be transmitted from user devices 104 to
voice action system 106. Voice action system 106 may determine voice actions or
commands to be taken based on the voice input. Once a particular voice action has been
determined, voice action system 106 may carry out the action related to the voice action. In
various implementations and/or for various actions, voice action system 106, user devices
104, or a combination thereof may be configured to carry out the action. Voice action system
106 is described with reference to the illustrative implementation of FIG. 1 as being a server-
type computing device that is accessible via network 102. In some implementations, at least
a portion of the functionality of voice action system 106 may be implemented in user devices
104.

[0017] Voice action system 106 may include various modules or engines used to perform
various functions of voice action system 106. For example, a speech recognition engine 116
may be configured to receive voice input signals from user devices 104 and determine textual
output strings based on the voice input. The textual output of speech recognition engine 116
may be parsed by a semantic parser 118 to determine whether or not the output corresponds
to one of a predetermined set of voice actions. A command execution engine 120 may be
configured to implement certain actions depending on the determination made by semantic
parser 118. For example, if the voice input is determined by semantic parser 118 to
correspond to a voice action, command execution engine 120 may be configured to
implement an action associated with the particular voice action. If the voice input is
determined not to correspond to a particular voice action, command execution engine 120
may be configured to implement some default action, such as performing an Internet search
(e.g., using a search engine such as Google.com) using the text string associated with the
voice input. Speech recognition engine 116, semantic parser 118, command execution engine
120, and/or various other modules or engines of voice action system 106 may be
implemented using machine-readable instructions that are stored in a memory 114 (e.g., any
machine-readable medium, such as a hard disk, flash memory, RAM, ROM, removable
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storage, cloud or network-based storage, etc.) associated with voice action system 106 and
that may be executed by at least one processor 112 (e.g., any general-purpose or special-
purpose processor) of voice action system 106.

[0018] Speech recognition engine 116 is configured to receive data representing a voice
input (e.g., an audio-related data file or signal) and infer a textual output to be associated with
the voice input. Speech recognition engine 116 is configured to convert the voice input to a
textual output using one or more language models stored in a language model database 110
(e.g., any machine-readable medium). In various illustrative implementations, language
model database 110 may be stored in a memory that is local to voice action system 106 or
that is remotely accessible by voice action system 106 via network 102. The language model
may include a general language model 122 that includes words and phrases for a relevant
language (e.g., English, Spanish, etc.) of the voice action system and a voice action language
model 124 that includes words and phrases that are specific to certain special predetermined
voice actions. The language model may include data for each of the words and/or phrases
representing an aural format of the words and/or phrases, and the voice input may be
compared to this data to deduce which words and/or phrases are likely to have been intended
by the user. The textual words/phrases associated with the identified aural-formatted data
and then selected and provided as an output text string. In some implementations, a single
likely match may not be identified and the user may be presented with multiple options from
which he may choose that are possible matches for the voice input.

[0019] In some implementations, speech recognition engine 116 may be configured to
convert voice input into text output using language models in conjunction with other tools or
sources of knowledge. The language models may compute probabilities of word sequences
and may be used to identify what word sequences are more likely than others to be included
in the voice input. A lexicon model may be used to identify how each word contained in the
voice input may be decomposed into a sequence of phonemes. An acoustic model may be
used to identify how each phoneme fits within the context of other phoneme sounds and map
phonetic identity to the voice input. In such an implementation, the language model(s),
lexicon model and acoustic model may be used in combination to convert the voice input into
a text output.

[0020] Semantic parser 118 is configured to parse the textual output from speech
recognition engine 116 and determine whether or not the text associated with the voice input
corresponds to a voice action of voice action language model 124. In some implementations,
each type of voice action may have an associated triggering phrase and an action. The
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triggering phrase may be a phrase within the text associated with the voice input that signifies
to voice action system 106 that a particular predetermined voice action is to be performed.
Semantic parser 118 may be configured to analyze the constituent words of the voice input
text provided by speech recognition engine 116 and determine if part or all of the voice input
text matches a carrier or triggering phrase of one of the voice actions. If the voice input text
includes a triggering phrase, semantic parser 118 may be configured to parse the text to
separate the triggering phrase and the remaining input data to be used in performing the
action. An example is provided below in XML-type pseudo-code:

<action: MAP>

query: “map of Madrid, Spain”

parsed query: “Madrid, Spain”

</action>

[0021] In this example, semantic parser 118 determines that the text “map of Madrid,
Spain” includes a triggering phrase “map of” indicating to semantic parser 118 that the
“MAP” voice action should be performed. The action associated with the “MAP” voice
action may be opening a mapping application (e.g., Google Maps) and displaying a map of a
location referenced in the voice input text. In the example above, the “map of” triggering
phrase is separated from the remainder of the text string, leaving the location data “Madrid,
Spain” as input data for use in performing the mapping action. In some implementations, if
the voice input text does not include a triggering phrase associated with a voice action, the
parsed text may include the entire input text.

[0022] Command execution engine 120 is configured to implement the action associated
with the voice input. If semantic parser 118 determines that the voice input is associated with
a voice action, then command execution engine 120 may execute the action associated with
the voice action. In the example provided above, command execution engine 120 may cause
a map of Madrid, Spain to be displayed in a mapping application on the user device 104.
[0023] If the voice input is not associated with a voice action, command execution engine
120 may be configured to perform a default action using the voice input text. In some
illustrative implementations, an Internet search (e.g., using Google.com) may be performed
using the voice input text as input, and the results may be presented on the user device 104
(e.g., in a browser application). In various other implementations, any other types of default
actions may be taken in response to voice input that is not recognized as corresponding to a

voice action triggering phrase, or a message may be presented to the user indicating that the
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requested action does not correspond to a supported voice action and asking what action the
user wishes to take.

[0024] In various implementations, some or all of the action may be performed by voice
action system 106 and/or some or all of the action may be performed by user device 104. In
one example where the action to be taken is performing an Internet search, voice action
system 106 may be configured to send the voice input text to the search engine, receive the
results, and then pass the results to user device 104 for presentation to the user. In another
example where the action is playing a music file stored on user device 104, voice action
system 106 may send a signal to user device 104 indicating that the user wishes to play music
and providing the data in the parsed voice input text that can be used by user device 104 to
identify the desired music.

[0025] In various implementations, various different types of voice actions may be
supported by voice action system 106. Various non-limiting, illustrative examples of such
voice actions are provided below, with example triggering phrases provided in italics:

* “send text to [recipient] [message]” — send a text message to [recipient] having
a message of [message] using text message application

* “listen to [artist/song/album]” — play music by [artist]/play [song]/play songs
in [album] in music/media application

* "navigate to [address/city/business name]" — provide navigation (e.g., turn-by-
turn) directions to [address/city/business name] in mapping/navigation
application

. "call [business name] [location]" — call [business name] using phone
application. Search for desired business can be improved using [location] of
business.

* "call [contact name] [phone type]" — call [contact name] (e.g., contact in a
contacts application] using phone application. If multiple different phone
numbers stored for [contact name] (e.g., home, work, mobile, etc.), [phone
type] can be used to select desired number.

¢ "send email to [recipient] [subject] [body]" — send email to [recipient] having
subject line [subject] and body field [body] using email application

* "map of [address/city]" — display map of [address/city] in mapping application

* "go to [website]” — navigate to [website] in web browsing application
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* "note to self [message]" — Save a note with content [message] in a notes
application
* “[your query]” — perform search engine search of [your query]. In this

illustrative implementation, this is a default action if [your query] does not
correspond to another voice action. In some implementations, this may not be
a default action; for example, a search could be triggered based off of the
triggering phrase “search web for...".
[0026] The illustrative voice actions provided above are given for purposes of illustration
only and may differ in various implementations (e.g., more, less, or different voice actions
may be supported). Some voice actions may include complex or multi-step actions. For
example, a voice action triggered by “call [business name] [location]” may trigger a series of
actions that include searching a directory of businesses based on the business name and
location, identifying whether there is a match, calling the phone number associated with the
business if there is a match, and presenting multiple options to the user if there is not a match.
Voice action systems often support a set of predetermined voice actions that have defined
triggering phrases and associated actions.
[0027] Various illustrative implementations of voice action system 106 may enable custom
voice actions to be created based on input from third parties and implemented within voice
action system 106. For example, advertisers may submit bids (¢.g., monetary bids) for voice
action system 106 to be modified to include particular voice actions specified by the
advertisers. The voice actions associated with the winning bids may be implemented in voice
action system 106. While much of the present disclosure focuses on implementations in
which voice action bids are received from an advertiser, in another illustrative
implementation, voice action suggestions may be solicited from users, and one or more
suggestions may be implemented in voice action system 106. Various illustrative features
described with respect to advertising-related implementations are equally applicable to such a
user-based voice action suggestion implementation.
[0028] Voice action bids may be received from one or more advertisers through the use of
one or more advertiser devices 108. Advertiser devices 108 may be any type of computing
devices, such as desktop computers, laptop computers, tablet computers, smartphones, or any
other type of computing device. The voice action bids may include an offer by the advertiser
to provide a benefit (e.g., to an operator of voice action system 106) in exchange for one or

more voice actions being implemented in voice action system 106. The benefit may be, for
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example, a dollar amount. Each of the one or more voice actions associated with a voice
action bid may include at least one triggering phrase and an action to be taken upon detection
of the triggering phrase. In some implementations, multiple triggering phrases may be used
to trigger a single action. For example, a fictional Acme Widget Company may submit a bid
for the phrases “Acme widgets are great!”, “Take me to Acme!”, and “Today’s Acme deals”
to all cause a web browser of user devices 104 to navigate to a current specials webpage on
the Acme Widget Company website.

[0029] In some implementations, the voice action bids may include bids for a voice action
grammar including several voice actions to be added to voice action system 106. For
example, Acme Widget Company may submit a voice action bid for three voice actions to be
added to voice action system 106. The first voice action may cause a web browser of user
devices 104 to navigate to the Acme Widget Company website upon receiving voice input
corresponding to a first set of one or more triggering phrases. The second voice action may
cause a phone application of user devices 104 to call a phone number of the Acme Widget
Company upon receiving voice input corresponding to a second set of one or more triggering
phrases. The third voice action may cause a mapping application of user devices 104 to show
a map for a retail location of the Acme Widget Company upon receiving voice input
corresponding to a third set of one or more triggering phrases. Enabling the submission of
voice action grammar bids may allow an advertiser to create a coordinated voice action
marketing plan based on users being able to perform multiple different voice actions relating
to the advertiser.

[0030] In some implementations, the voice action bids may be limited to a particular scope.
For example, in some implementations, one or more voice action bids may relate to
implementing the associated voice actions for a limited timeframe (e.g., certain hours of the
day, certain days of the week, for a limited time such as a day, week, month, etc.). In one
illustrative implementation, the voice action bids may represent bids to be included within
“voice actions of the day” to be implemented for a one day period, “voice actions of the
week” to be implemented for a one week period, etc. In another example, one or more voice
action bids may be limited in geographic reach (e.g., may be implemented only for user
devices 104 located in one or more defined geographic areas, as detected using positioning
circuits of user devices 104 such as GPS, cellular towers to which user devices 104 are
connected, wireless access points to which user devices 104 are connected, etc.). In yet

another example, voice action bids may be applied only to user devices 104 of users known
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to meet certain characteristic requirements (e.g., demographic characteristics, user device
characteristics, etc.).

[0031] Voice action system 106 may be configured to receive multiple voice action bids
from advertisers submitted using advertiser devices 108 and select one or more voice action
bids to be implemented in voice action system 106. In some implementations, voice action
system 106 may be configured to automatically select bids for implementation based on
predetermined criteria, such as benefit characteristics (e.g., monetary offering for
implementing bid), advertiser characteristics (e.g., advertiser type and/or industry),
characteristics of other voice actions that have already been implemented and/or selected for
implementation, etc. In one implementation, voice action system 106 may be configured to
automatically select a predetermined number of the highest bids, or the bids representing the
highest monetary offers for implementing the voice actions. In some implementations, voice
action bids may be selected based at least in part on manual selections made by a human.
[0032] Voice action system 106 may be configured to implement the voice actions
associated with the selected bids within voice action language model 124 of language model
database 110. In some implementations, predetermined, general voice actions that are not
associated with advertiser-submitted bids and do not change on a regular basis may be stored
in a general voice action language model 126 and voice actions implemented based on
selected advertiser bids may be stored in an advertiser voice action language model 128.
Advertiser voice action language model 128 may be configured or organized to be modified
dynamically or regularly as new voice action bids are selected and/or time-dependent voice
action bids expire. Once the voice actions associated with the bids are implemented in voice
action language model 124, voice action system 106 may be configured to execute the voice
actions in a manner similar to the general voice actions upon detection of voice input
corresponding to the triggering phrases of the advertiser-provided voice actions.

[0033] Voice action system 106 may be configured to add words and/or phrases included in
the triggering phrases of the voice action bids to general language model 122, when
necessary, to enable voice action system 106 to recognize the words and/or phrases in voice
input received from user devices 104 and translate the voice input to the appropriate text. For
example, a triggering phrase of an illustrative voice action may be “Zweebork deal of the
day.” The phrase “deal of the day” and its constituent words may already be stored in general
language model 122, but general language model 122 may not have previously included the
term “Zweebork.” In this example, voice action system 106 may be configured to add the
term “Zweebork” to general language model 122 so that, when voice input corresponding to
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the phrase “Zweebork deal of the day” is received, voice action system 106 can accurately
recognize the phrase and translate it to text associated with the triggering phrase.

[0034] In some implementations, a voice action bid may include an offer for changing an
action associated with a triggering phrase of an already-existing voice action (e.g., a general
voice action). For example, an illustrative general voice action may have a triggering phrase
“find [business type] near [address/city]” that may cause a list of businesses of type [business
type] that are located near [address/city] to be presented on user device 104. An example
voice action bid from a fictional restaurant Little Italy located in Mountain View, CA may
include an bid for modifying the “find [business type] near [address/city]” voice action such
that a voice input of “find restaurant near Mountain View, California” results in a specified
action. In one example, the voice input of “find restaurant near Mountain View, California”
may cause Little Italy to appear at the top of the list of restaurants presented on user device
104. In another example, the voice input of “find restaurant near Mountain View, California”
may cause a message to be presented to the user suggesting that the user try Little Italy before
the list of restaurants is presented. In yet another example, the voice input of “find restaurant
near Mountain View, California” may cause a list of optional actions to appear to the user
(e.g., call Little Italy, map Little Italy, see reviews for Little Italy, get a coupon for Little
Italy, view other restaurants near Mountain View, CA, etc.) and allow the user to pick from
the list.

[0035] FIG. 2 includes an example data flow diagram 200 illustrating data flow through
voice action system 106 according to an illustrative implementation. A voice input phrase
may be input by a user through a microphone or other audio input device of a user device
104. A signal representing the voice input is transmitted from user device 104 to speech
recognition engine 116 of voice action system 106. Speech recognition engine 116 is
configured to interpret the voice input audio signal and translate the audio signal into a voice
input textual representation. Speech recognition engine 116 may use a set of words and/or
phrases stored in general language model 122 to determine the appropriate textual
words/phrases that correspond with the voice input. In some implementations, speech
recognition engine 116 may use words/phrases stored in voice actions language model 124 in
determining the textual output, as voice actions language model 124 may or may not include
words/phrases not necessarily included in general language model 122.

[0036] The voice input text corresponding to the voice input may then be parsed by
semantic parser 118. Semantic parser 118 may use voice actions language model 124 to
parse the voice input text. In some instances, part or all of the voice input text may
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correspond to triggering phrases of general voice actions stored in general voice action
language model 126, and general voice action language model 126 may be used to parse the
voice input text. In other instances, part or all of the voice input text may correspond to
triggering phrases of advertiser-provided voice actions stored in advertiser voice action
language model 126, and advertiser voice action language model 126 may be used to parse
the voice input text. In still other instances, the voice input text may not correspond to
triggering phrases of any voice actions, and semantic parser 118 may be configured to
identify that the voice input is not associated with a particular predetermined voice action of
general voice action language model 126 or advertiser voice action language model 128.
[0037] Once the text is parsed, voice action system 106 may be configured to implement an
appropriate voice action based on the parsed text (e.g., using command execution engine 120)
(205). If the voice input is determined not to correspond to a voice action defined within
voice action language model 124, a default action may be implemented, such as performing a
search on a search engine using the voice action text and displaying the results in a browser
on user device 104 (210). If the voice input is determined to correspond to a voice action
defined within voice action language model 124, the action associated with the identified
voice action is performed by voice action system 106 and/or user device 104 (215).
[0038] In some implementations, speech recognition engine 116 may be configured to
determine the textual output to be associated with a particular voice input based at least in
part on probabilities associated with particular words and/or phrases stored in general
language model 122 and/or voice action language model 124. In some implementations,
certain words, phrases, and/or groups of words may be weighted differently to increase or
decrease the likelihood that such words/phrases will be identified by speech recognition
engine 116 when voice input is received.
[0039] FIG. 3 illustrates a block diagram 300 of example language models that may be used
in a voice action system such as voice action system 106, according to an illustrative
implementation. A final language model 305 used by a speech recognition engine to translate
voice input into textual output may include words and phrases from a general language model
310 and a voice action language model 315. Each of the words and/or phrases in language
models 310 and/or 315 may be assigned a probability weighting for use in determining
whether an input phrase is likely to be determined to be associated with the word/phrase of
the language model. In voice action language model 315, for example, an “sms” triggering
word has a probability weighting of 0.1, as does a triggering word “call”. Language models
310 and 315 may have different weights applied to the collective language models as well.
-13-
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For example, words/phrases from general language model 310 are weighted with a weight of
0.9 times their individual probability weightings within final language model 305, which
words/phrases from voice action language model 315 are given a weight of 0.1 times their
individual weightings. In some implementations, the probability of identifying a voice input
as corresponding to an individual term in voice action language model 315 may still be
higher than an individual term in general language model 310 if, for example, there are a
much greater number of words in general language model 310 and each individual term in
general language 310 has a low individual probability.

[0040] The speech recognition engine may be configured to consider the probabilities when
determining the textual output that should be associated with a particular voice input. In
some implementations, the speech recognition engine may be configured to determine a set of
possible words/phrases that may correspond to the voice input. The speech recognition
engine may determine which words/phrases to select from the possibilities based in part on
the probabilities. For example, if the speech recognition engine determines that the voice
input may be associated with one of seven different possible text outputs, and one of the text
outputs has a probability weight of 0.05 while the others have a probability weight of 0.01-
0.02, the speech recognition engine may be configured to select the output associated with the
higher 0.05 weight.

[0041] In some implementations, the probability weighting associated with certain
words/phrases (e.g., triggering phrases for advertiser-provider voice actions) may be
increased to increase the chance that a voice input will be determined to correspond to the
words/phrases. For example, a triggering phrase provided by advertiserl in voice action
language model 315 may be assigned a probability weight of 0.4, which is four times higher
than that of the “sms” or “call” triggering phrases.

[0042] FIG. 4 illustrates a more detailed block diagram 400 of example language models
that may be used in a voice action system such as voice action system 106, according to an
illustrative implementation. As illustrated in diagram 400, a general language model 405 and
a voice action language model 410 may each include a set of words (unigrams) and/or
phrases (e.g., bigrams, trigrams, ctc.) that each have weighting probabilities associated
therewith. Some of the words/phrases in voice action language model 410 may be part of
triggering or carrier phrases 415 obtained from advertisers (e.g., as part of voice action bids).
For example, “Brand 1 is great” may be a triggering phrase for a voice action. If it was
desired to increase the probability that voice input would match “Brand 1 is great,” the
probability associated with that phrase could be increased from 0.004 to some higher number,
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such as 0.01. In some implementations, the probability could be increased for a specified
timeframe, for particular types of users, in particular geographic regions, etc. In some
implementations, the sum of probabilities for all words, the sum of probabilities for all
bigrams, the sum of probabilities for all trigrams, etc. for each language model may be
required to equal 1.00 or 100%, such that increasing the probability of one word or phrase
requires a corresponding decrease in the probability of one or more other words or phrases.
[0043] In some implementations, a language model (e.g., a general language model and/or a
voice action language model) may be modified to adjust a probability that a word or phrase
that is not a part of a general language model will be recognized from a voice input phrase.
In some illustrative implementations, an advertiser may provide a brand name or product
name that is not in the general language model as part of a voice action bid. For example, an
advertiser may submit a voice action bid that includes the phrase “Ultraburger rocks” and the
word “Ultraburger” may not appear in the general language model. The voice action system
may add the word “Ultraburger” and the bigram phrase “Ultraburger rocks” to the language
model. The sum of all unigram (i.e., single word tokens) probabilities in the language model

may be represented as 1.0 as shown in the following:

[0044] When a new word is added to the language model, the word may be assigned a
probability of ¢ and the probabilities p; associated with existing words may be multiplied by a
factor of (1 — ¢) to ensure that the sum of the probabilities associated with all words in the
language model still adds up to 1.0. The probabilities of the words in the revised language
model may be represented as follows:

N-1
(1-&)> p,+e=10
=0

[0045] By assigning the new word a probability ¢ and multiplying the probabilities p;
associated with existing words by a factor of (1 — &), a portion of the total probability
previously associated with the words existing in the language model is reassigned or
redistributed to the new advertiser-provided word. This process can be repeated for multiple
words in an advertiser- or user-provided phrase and/or for phrases (e.g., bigrams, such as
“Ultraburger rocks”).

[0046] In some implementations, the probability associated with an advertiser- or user-
provided word and/or phrase may be adjusted to increase or decrease the likelihood that a
voice input from a user will be interpreted to include the word and/or phrase. For example, a
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probability ¢ associated with a particular advertiser-provided term or phrase (e.g., the term
“Ultraburger” or the phrase “Ultraburger rocks”) may be raised to increase the probability
that a voice input from a user may be recognized as corresponding to the advertiser-provided
term or phrase. In some implementations, an advertiser-provided word may be assigned a
uniform probability weight with the other words in the language model, which may be
represented as ¢ = 1.0/N, where N is the total number of words in the language model. The
probability ¢ may then be adjusted up or down to increase or decrease the probability
associated with the word or phrase as desired. In some implementations, a maximum
probability limit (e.g., substantially less than 1.0) may be used to prevent against the
probability ¢ being set too high such that the speech recognition engine produces a high
proportion of false positives that mistakenly identify the associated word or phrase as
corresponding to voice input. In various implementations, the probability ¢ associated with a
particular advertiser- or user-provided word or phrase may be manually set or adjusted by a
user or may be automatically set or adjusted according to an algorithm. The amount of the
adjustment may be a set amount or group of amounts (e.g., predetermined amount and/or
based on predetermined variables, such as similarity to existing words, price associated with
a bid, etc.) and/or may be determined based on trial-and-error by implementing changes (e.g.,
incremental changes) and determining whether the changes boost the recognition of the word
or phrase without producing an unacceptable amount of false positives.

[0047] In some implementations, a language model may be modified to adjust a probability
associated with a word or phrase that is already a part of the language model. For example,
an advertiser may submit a voice action bid that proposes to cause a particular action to be
performed based on speech recognition of the phrase “I love subs” in voice input. In this
example, all three words included within the phrase “I love subs” may be part of a general
English language model and may have predetermined associated probabilities. Again, the
sum of all unigram (i.e., single word tokens) probabilities in the language model may be

represented as 1.0 as shown in the following:

[0048] In this example, the words whose probabilities are being altered (e.g., increased or

boosted) already exist in the language model. A word £ that already exists in the language

model may have a previously assigned probability px. The probability of word £ may be

boosted by multiplying the initial probability px by a factor a, where o > 1.0, to produce a

modified probability for word & of p,’. The probabilities p; and p;” may be required to be
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greater than 0, such that it is possible for word & to be recognized from voice input, and less
than 1.0, such that every voice input is not recognized as corresponding to word .

[0049] When the probability of word £ is increased based on factor a, the probabilities of
one or more of the remaining N-1 words of the language model may be decreased to ensure
that the total probability associated with the sum of the words for the language model still
totals 1.0. In some implementations, the probabilities for the remaining words of the
language model may be adjusted by a factor . In order to illustrate the change in
probabilities, the initial sum of probabilities prior to changes can be expressed such that the
probability associated with token £ is separated from the probabilities associated with the

other words of the language model, as follows:

N-li#k

Zpi +p; =1.0

i=0
[0050] The probability p; for word £ may be boosted to a higher probability p;’ > p, where
0 <pi’ < 1. The probabilities for the remaining words of the remaining words of the

language model may be adjusted by a factor /5 as represented by the following:

N-l,i#k

B 2 pi+p =10
i=0

[0051] The factor f may be expressed as follows:

ﬂl—p; _1-p, _l-ap,
Ni;&;i l-p, 1-p;

i=0

[0052] In some implementations, such as described above, a uniform weighting factor f
may be applied to the remaining tokens of the language model to account for an increase in
the probabilities associated with one or more tokens. In some implementations, probabilities
associated with select remaining tokens of the language model may be adjusted and others
may remain the same rather than applying a uniform adjustment to all remaining tokens. In
some implementations, a maximum probability limit (e.g., substantially less than 1.0) may be
used to prevent against the probability a being set too high such that the speech recognition
engine produces a high proportion of false positives that mistakenly identify the associated
word or phrase as corresponding to voice input. In various implementations, the probability
o associated with a particular advertiser- or user-provided word or phrase may be manually
set or adjusted by a user or may be automatically set or adjusted according to an algorithm.
The amount of the adjustment may be a set amount or group of amounts (e.g., predetermined

amount and/or based on predetermined variables, such as similarity to existing words, price
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associated with a bid, etc.) and/or may be determined based on trial-and-error by
implementing changes (e.g., incremental changes) and determining whether the changes
boost the recognition of the word or phrase without producing an unacceptable amount of
false positives. In some implementations (e.g., when the probability of a particular token is
being increased), the altered probability p;” for a word k£ may be at least a uniform probability
I/N and may be larger than an initial probability p; for the word 4. In some implementations,
the voice action system may prohibit the boosting of probabilities for very common words of
the language model (e.g., “at” and/or “the”) that may already be associated with substantially
high probabilities.

[0053] In some implementations, an amount (e.g., factors ¢ and/or a above) by which the
probability associated with a token (e.g., a word and/or phrase) is boosted may be determined
based at least in part on the voice action bid associated with the token. For example, a
boosting factor associated with a particular voice action phrase may be determined based on a
monetary value or other benefit offered by the advertiser in association with the bid. In some
implementations, advertisers having winning bids may be invited to boost the probabilities of
the voice action phrases associated with the bids by paying a boosting fee. Different fee
levels may be offered that correspond to different boosting factors (e.g., a slight boost, a
moderate boost, and a substantial boost).

[0054] FIG. 5 illustrates a flow diagram of an example process 500 for implementing
advertiser and/or user-specified voice actions in a voice action system according to an
illustrative implementation. In some implementations, process 500 may be implemented
using one or more components of a system such as system 100.

[0055] A voice action system may be configured to receive voice action bids from two or
more advertisers (505). Each bid may represent an offer for modifying the voice action
system to include a voice action associated with the bid, and each voice action may have an
associated triggering phrase and action. One or more of the bids may be selected for
implementation within the voice action system (510). For each of the selected bids, the
triggering phrase associated with the voice action of the bid may be added to the voice action
system (515). Once the triggering phrase has been added, voice input received by the voice
action system may be analyzed and compared against the advertiser-provided voice action
triggering phrases. If a match is found, the action associated with the relevant advertiser-
provided voice action may be executed by the voice action system and/or by a device of the

user who provided the voice input.
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[0056] FIG. 6 illustrates a depiction of a computer system 600 that can be used, for
example, to implement an illustrative user device 104, an illustrative voice action system 106,
an illustrative advertiser device 108, and/or various other illustrative systems that may be
used in the implementation of an environment that is configured to enable the use of voice
actions as described in the present disclosure. The computing system 600 includes a bus 605
or other communication component for communicating information and a processor 610
coupled to the bus 605 for processing information. The computing system 600 also includes
main memory 615, such as a random access memory (RAM) or other dynamic storage
device, coupled to the bus 605 for storing information, and instructions to be executed by the
processor 610. Main memory 615 can also be used for storing position information,
temporary variables, or other intermediate information during execution of instructions by the
processor 610. The computing system 600 may further include a read only memory (ROM)
610 or other static storage device coupled to the bus 605 for storing static information and
instructions for the processor 610. A storage device 625, such as a solid state device,
magnetic disk or optical disk, is coupled to the bus 605 for persistently storing information
and instructions.

[0057] The computing system 600 may be coupled via the bus 605 to a display 635, such as
a liquid crystal display, or active matrix display, for displaying information to a user. An
input device 630, such as a keyboard including alphanumeric and other keys, may be coupled
to the bus 605 for communicating information, and command selections to the processor 610.
In another implementation, the input device 630 has a touch screen display 635. The input
device 630 can include a cursor control, such as a mouse, a trackball, or cursor direction keys,
for communicating direction information and command selections to the processor 610 and
for controlling cursor movement on the display 635.

[0058] In some implementations, the computing system 600 may include a communications
adapter 640, such as a networking adapter. Communications adapter 640 may be coupled to
bus 605 and may be configured to enable communications with a computing or
communications network 645 and/or other computing systems. In various illustrative
implementations, any type of networking configuration may be achieved using
communications adapter 640, such as wired (¢.g., via Ethernet), wireless (e.g., via WiFi,
Bluetooth, etc.), pre-configured, ad-hoc, LAN, WAN, etc.

[0059] According to various implementations, the processes that effectuate illustrative
implementations that are described herein can be achieved by the computing system 600 in
response to the processor 610 executing an arrangement of instructions contained in main
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memory 615. Such instructions can be read into main memory 615 from another computer-
readable medium, such as the storage device 625. Execution of the arrangement of
instructions contained in main memory 615 causes the computing system 600 to perform the
illustrative processes described herein. One or more processors in a multi-processing
arrangement may also be employed to execute the instructions contained in main memory
615. In alternative implementations, hard-wired circuitry may be used in place of or in
combination with software instructions to implement illustrative implementations. Thus,
implementations are not limited to any specific combination of hardware circuitry and
software.

[0060] Although an example processing system has been described in Figure 6,
implementations of the subject matter and the functional operations described in this
specification can be carried out using other types of digital electronic circuitry, or in
computer software, firmware, or hardware, including the structures disclosed in this
specification and their structural equivalents, or in combinations of one or more of them.
[0061] Implementations of the subject matter and the operations described in this
specification can be carried out using digital electronic circuitry, or in computer software,
firmware, or hardware, including the structures disclosed in this specification and their
structural equivalents, or in combinations of one or more of them. Implementations of the
subject matter described in this specification can be implemented as one or more computer
programs, i.e., one or more modules of computer program instructions, encoded on one or
more computer storage medium for execution by, or to control the operation of, data
processing apparatus. Alternatively or in addition, the program instructions can be encoded
on an artificially-generated propagated signal, e.g., a machine-generated electrical, optical, or
electromagnetic signal, that is generated to encode information for transmission to suitable
receiver apparatus for execution by a data processing apparatus. A computer storage medium
can be, or be included in, a computer-readable storage device, a computer-readable storage
substrate, a random or serial access memory array or device, or a combination of one or more
of them. Moreover, while a computer storage medium is not a propagated signal, a computer
storage medium can be a source or destination of computer program instructions encoded in
an artificially-generated propagated signal. The computer storage medium can also be, or be
included in, one or more separate components or media (e.g., multiple CDs, disks, or other
storage devices). Accordingly, the computer storage medium is both tangible and non-

transitory.
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[0062] The operations described in this specification can be implemented as operations
performed by a data processing apparatus on data stored on one or more computer-readable
storage devices or received from other sources.

[0063] The term “data processing apparatus” or “computing device” encompasses all kinds
of apparatus, devices, and machines for processing data, including by way of example a
programmable processor, a computer, a system on a chip, or multiple ones, or combinations,
of the foregoing. The apparatus can include special purpose logic circuitry, e.g., an FPGA
(field programmable gate array) or an ASIC (application-specific integrated circuit). The
apparatus can also include, in addition to hardware, code that creates an execution
environment for the computer program in question, e.g., code that constitutes processor
firmware, a protocol stack, a database management system, an operating system, a cross-
platform runtime environment, a virtual machine, or a combination of one or more of them.
The apparatus and execution environment can realize various different computing model
infrastructures, such as web services, distributed computing and grid computing
infrastructures.

[0064] A computer program (also known as a program, software, software application,
script, or code) can be written in any form of programming language, including compiled or
interpreted languages, declarative or procedural languages, and it can be deployed in any
form, including as a stand-alone program or as a module, component, subroutine, object, or
other unit suitable for use in a computing environment. A computer program may, but need
not, correspond to a file in a file system. A program can be stored in a portion of a file that
holds other programs or data (e.g., one or more scripts stored in a markup language
document), in a single file dedicated to the program in question, or in multiple coordinated
files (e.g., files that store one or more modules, sub-programs, or portions of code). A
computer program can be deployed to be executed on one computer or on multiple computers
that are located at one site or distributed across multiple sites and interconnected by a
communication network.

[0065] The processes and logic flows described in this specification can be performed by
one or more programmable processors executing one or more computer programs to perform
actions by operating on input data and generating output. The processes and logic flows can
also be performed by, and apparatus can also be implemented as, special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an ASIC (application-specific

integrated circuit).
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[0066] Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more processors
of any kind of digital computer. Generally, a processor will receive instructions and data
from a read-only memory or a random access memory or both. The essential elements of a
computer are a processor for performing actions in accordance with instructions and one or
more memory devices for storing instructions and data. Generally, a computer will also
include, or be operatively coupled to receive data from or transfer data to, or both, one or
more mass storage devices for storing data, e.g., magnetic, magneto-optical disks, or optical
disks. However, a computer need not have such devices. Moreover, a computer can be
embedded in another device, ¢.g., a mobile telephone, a personal digital assistant (PDA), a
mobile audio or video player, a game console, a Global Positioning System (GPS) receiver,
or a portable storage device (e.g., a universal serial bus (USB) flash drive), to name just a
few. Devices suitable for storing computer program instructions and data include all forms of
non-volatile memory, media and memory devices, including by way of example
semiconductor memory devices, ¢.g., EPROM, EEPROM, and flash memory devices;
magnetic disks, e.g., internal hard disks or removable disks; magneto-optical disks; and
CD-ROM and DVD-ROM disks. The processor and the memory can be supplemented by, or
incorporated in, special purpose logic circuitry.

[0067] To provide for interaction with a user, implementations of the subject matter
described in this specification can be carried out using a computer having a display device,
e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor, for displaying
information to the user and a keyboard and a pointing device, ¢.g., a mouse or a trackball, by
which the user can provide input to the computer. Other kinds of devices can be used to
provide for interaction with a user as well; for example, feedback provided to the user can be
any form of sensory feedback, e.g., visual feedback, auditory feedback, or tactile feedback;
and input from the user can be received in any form, including acoustic, speech, or tactile
input. In addition, a computer can interact with a user by sending documents to and receiving
documents from a device that is used by the user; for example, by sending web pages to a
web browser on a user’s client device in response to requests received from the web browser.
[0068] Implementations of the subject matter described in this specification can be carried
out using a computing system that includes a back-end component, e.g., as a data server, or
that includes a middleware component, ¢.g., an application server, or that includes a front-end
component, €.g., a client computer having a graphical user interface or a Web browser
through which a user can interact with an implementation of the subject matter described in
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this specification, or any combination of one or more such back-end, middleware, or
front-end components. The components of the system can be interconnected by any form or
medium of digital data communication, e.g., a communication network. Examples of
communication networks include a local area network (“LAN”) and a wide area network
(“WAN”), an inter-network (e.g., the Internet), and peer-to-peer networks (e.g., ad hoc peer-
to-peer networks).

[0069] The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication network.
The relationship of client and server arises by virtue of computer programs running on the
respective computers and having a client-server relationship to each other. In some
implementations, a server transmits data (e.g., an HTML page) to a client device (e.g., for
purposes of displaying data to and receiving user input from a user interacting with the client
device). Data generated at the client device (e.g., a result of the user interaction) can be
received from the client device at the server.

[0070] In some illustrative implementations, the features disclosed herein may be
implemented on a smart television module (or connected television module, hybrid television
module, etc.), which may include a processing circuit configured to integrate internet
connectivity with more traditional television programming sources (e.g., received via cable,
satellite, over-the-air, or other signals). The smart television module may be physically
incorporated into a television set or may include a separate device such as a set-top box, Blu-
ray or other digital media player, game console, hotel television system, and other companion
device. A smart television module may be configured to allow viewers to search and find
videos, movies, photos and other content on the web, on a local cable TV channel, on a
satellite TV channel, or stored on a local hard drive. A set-top box (STB) or set-top

unit (STU) may include an information appliance device that may contain a tuner and connect
to a television set and an external source of signal, turning the signal into content which is
then displayed on the television screen or other display device. A smart television module
may be configured to provide a home screen or top level screen including icons for a plurality
of different applications, such as a web browser and a plurality of streaming media services
(e.g., Netflix, Vudu, Hulu, etc.), a connected cable or satellite media source, other web
“channels”, etc. The smart television module may further be configured to provide an
electronic programming guide to the user. A companion application to the smart television
module may be operable on a mobile computing device to provide additional information
about available programs to a user, to allow the user to control the smart television module,
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etc. In alternate embodiments, the features may be implemented on a laptop computer or
other personal computer, a smartphone, other mobile phone, handheld computer, a tablet PC,
or other computing device.

[0071] While this specification contains many specific implementation details, these should
not be construed as limitations on the scope of any inventions or of what may be claimed, but
rather as descriptions of features specific to particular implementations of particular
inventions. Certain features that are described in this specification in the context of separate
implementations can also be carried out in combination in a single implementation.
Conversely, various features that are described in the context of a single implementation can
also be carried out in multiple implementations separately or in any suitable subcombination.
Moreover, although features may be described above as acting in certain combinations and
even initially claimed as such, one or more features from a claimed combination can in some
cases be excised from the combination, and the claimed combination may be directed to a
subcombination or variation of a subcombination. Additionally, features described with
respect to particular headings may be utilized with respect to and/or in combination with
illustrative implementations described under other headings; headings, where provided, are
included solely for the purposes of readability and should not be construed as limiting any
features provided with respect to such headings.

[0072] Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular
order shown or in sequential order, or that all illustrated operations be performed, to achieve
desirable results. In certain circumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system components in the
implementations described above should not be understood as requiring such separation in all
implementations, and it should be understood that the described program components and
systems can generally be integrated together in a single software product or packaged into
multiple software products.

[0073] Thus, particular implementations of the subject matter have been described. Other
implementations are within the scope of the following claims. In some cases, the actions
recited in the claims can be performed in a different order and still achieve desirable results.
In addition, the processes depicted in the accompanying figures do not necessarily require the
particular order shown, or sequential order, to achieve desirable results. In certain

implementations, multitasking and parallel processing may be advantageous.
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WHAT IS CLAIMED IS:

1. A method comprising:

receiving, at a voice action system comprising at least one server computing
system, electronic voice action bids from a plurality of advertisers, wherein each of the
electronic voice action bids represents an offer for modifying the voice action system to
include a voice action associated with the electronic voice action bid, wherein a voice action
comprises a triggering phrase and an action;

selecting, using the voice action system, one or more electronic voice action
bids from among the plurality of electronic voice action bids; and

for each of the selected electronic voice action bids, modifying data associated
with the voice action system to include the voice action associated with the electronic voice
action bid, such that the action associated with the respective voice action is performed when
voice input from a user is received that the voice action system determines to correspond to

the triggering phrase associated with the respective voice action.

2. The method of claim 1, wherein the voice action system comprises a voice
action language model database including words that the voice action system is configured to
recognize as being associated with a triggering phrase of one or more voice actions, and
wherein the method further comprises, for each of the words of the triggering phrases for the
selected voice action bids:

determining if the word is included in the voice action language model
database; and
adding the word to the voice action language model database when the word is

not already included in the voice action language model database.

3. The method of claim 1, wherein the voice action system comprises a voice
action language model database including phrases that the voice action system is configured
to recognize as being a triggering phrase of one or more voice actions, and wherein the
method further comprises, for each of the triggering phrases for the selected voice action
bids:

determining if the phrase is included in the voice action language model

database; and
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adding the phrase to the voice action language model database when the

phrase is not already included in the voice action language model database.

4. The method of claim 1, wherein at least one voice action bid comprises an
offer for modifying the voice action system to include a voice action grammar associated
with the voice action bid, wherein the voice action grammar comprises a plurality of voice
actions, and wherein modifying the voice action system comprises, for each of the at least
one voice action bids having a voice action grammar associated therewith that is selected,
modifying the voice action system to include the plurality of voice actions associated with the

voice action grammar.

5. The method of claim 1, further comprising, for one or more selected voice
action bids, setting at least one parameter associated with the triggering phrase of the voice
action bid so as to increase a likelihood that voice input from a user will be recognized by the

voice action system as the triggering phrase.

6. The method of claim 1, wherein the action associated with at least one of the
voice actions of the electronic voice action bids comprises displaying a particular website in a

browser application.

7. The method of claim 1, further comprising transmitting, from the voice action
system, one or more signals to a mobile computing device configured to perform the actions
responsive to receiving the one or more signals, wherein each of the actions associated with
the electronic voice action bids comprises at least one of:

displaying a specified website in a browser application,

calling a specified telephone number,

displaying or navigating to a specified location using a mapping application,
downloading a specified file,

displaying or playing specified media content,

sending a message to a specified recipient,

performing a specified search on a search service,

opening a text, audio, or video chat application, and

performing a plurality of predetermined actions within an application or on a

website.
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8. The method of claim 1, wherein one or more of the electronic voice action
bids comprise an offer to provide a benefit in exchange for modifying the voice action system
to include a voice action associated with the respective electronic voice action bid for a

limited amount of time.

9. The method of claim &8, wherein the one or more of the electronic voice action
bids comprise an offer to provide a benefit in exchange for modifying the voice action system
to include a voice action associated with the respective electronic voice action bid on a

particular date or a particular day of the week.

10.  The method of claim 1, wherein at least one voice action comprises a plurality

of triggering phrases configured to trigger a single action.

11. A voice action system comprising:
at least one computing device operably coupled to at least one memory and
configured to:
receive electronic voice action bids from a plurality of advertisers,
wherein each of the electronic voice action bids represents an offer for modifying the
voice action system to include a voice action associated with the electronic voice
action bid, wherein a voice action comprises a triggering phrase and an action;
select one or more electronic voice action bids from among the
plurality of electronic voice action bids; and
for each of the selected electronic voice action bids, modify data
associated with the voice action system to include the voice action associated with the
electronic voice action bid, such that the action associated with the respective voice
action is performed when voice input from a user is received that corresponds to the
triggering phrase associated with the respective voice action; and
a memory having a voice action language model database stored therein that
includes words that the voice action system is configured to recognize as being associated

with a triggering phrase of one or more voice actions.

12.  The voice action system of claim 11, wherein the at least one computing
device is configured to, for each of one or more words of the triggering phrases for the

selected voice action bids:
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determine if the word is included in the voice action language model database;
and
add the word to the voice action language model database when the word is

not already included in the voice action language model database.

13.  The voice action system of claim 11, wherein the at least one computing
device is configured to, for each of the words of the triggering phrases for the selected voice
action bids:

determine if the phrase is included in the voice action language model
database; and
add the phrase to the voice action language model database when the phrase is

not already included in the voice action language model database.

14.  The voice action system of claim 11, wherein at least one voice action bid
comprises an offer for modifying the voice action system to include a voice action grammar
associated with the voice action bid, wherein the voice action grammar comprises a plurality
of voice actions, and wherein, for each of the at least one voice action bids having a voice
action grammar associated therewith that is selected, the at least one computing device is
configured to modify the voice action system to include the plurality of voice actions

associated with the voice action grammar.

15.  The voice action system of claim 11, wherein the at least one computing
device is configured to, for one or more selected voice action bids, set at least one parameter
associated with the triggering phrase of the voice action bid so as to increase a likelihood that
voice input from a user will be recognized by the voice action system as the triggering

phrase.

16. The voice action system of claim 11, wherein the action associated with at
least one of the voice actions of the electronic voice action bids comprises displaying a

particular website in a browser application.

17.  The voice action system of claim 11, wherein the at least one computing
device is configured to transmit one or more signals to a mobile computing device configured
to perform the actions responsive to receiving the one or more signals, wherein each of the
actions associated with the electronic voice action bids comprises at least one of:

displaying a specified website in a browser application,

8-
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calling a specified telephone number,

displaying or navigating to a specified location using a mapping application,
downloading a specified file,

displaying or playing specified media content,

sending a message to a specified recipient,

performing a specified search on a search service,

opening a text, audio, or video chat application, and

performing a plurality of predetermined actions within an application or on a

website.

18. The voice action system of claim 11, wherein one or more of the electronic
voice action bids comprise an offer to provide a benefit in exchange for modifying the voice
action system to include a voice action associated with the respective electronic voice action

bid for a limited amount of time.

19.  The voice action system of claim 18, wherein the one or more of the electronic
voice action bids comprise an offer to provide a benefit in exchange for modifying the voice
action system to include a voice action associated with the respective electronic voice action

bid on a particular date or a particular day of the week.

20. A computer-readable storage medium having instructions stored thereon that,

when executed by a processor, cause the processor to perform operations comprising;:

receiving a plurality of electronic voice action suggestions, wherein each of
the electronic voice action suggestions comprises a voice action that a user proposes to
include in a voice action system, wherein a voice action comprises a triggering phrase and an
action;

selecting one or more electronic voice action suggestions from among the
plurality of electronic voice action suggestions; and

for each of the selected electronic voice action suggestions, modifying data
associated with the voice action system to include the voice action associated with the
electronic voice action suggestion, such that the action associated with the respective voice
action is performed when voice input from a user is received that the voice action system

determines to correspond to the triggering phrase associated with the respective voice action.

9.
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21.  The computer-readable storage medium of claim 20, wherein the voice action
system comprises a voice action language model database including words that the voice
action system is configured to recognize as being associated with a triggering phrase of one
or more voice actions, and wherein the operations further comprise, for each of the words of
the triggering phrases for the selected voice action suggestions:

determining if the word is included in the voice action language model
database; and
adding the word to the voice action language model database when the word is

not already included in the voice action language model database.

22.  The computer-readable storage medium of claim 20, wherein the voice action
system comprises a voice action language model database including phrases that the voice
action system is configured to recognize as being a triggering phrase of one or more voice
actions, and wherein the operations further comprise, for each of the triggering phrases for
the selected voice action suggestions:

determining if the phrase is included in the voice action language model
database; and
adding the phrase to the voice action language model database when the

phrase is not already included in the voice action language model database.

23.  The computer-readable storage medium of claim 20, wherein at least one
voice action suggestion comprises a proposal to modifying the voice action system to include
a voice action grammar associated with the voice action suggestion, wherein the voice action
grammar comprises a plurality of voice actions, and wherein modifying the voice action
system comprises, for each of the at least one voice action suggestions having a voice action
grammar associated therewith that is selected, modifying the voice action system to include

the plurality of voice actions associated with the voice action grammar.
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