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(57) ABSTRACT 

According to example configurations, a speech processing 
system can include a syntactic parser, a word extractor, word 
extraction rules, and an analyzer. The syntactic parser of the 
speech processing system parses the utterance to identify 
Syntactic relationships amongst words in the utterance. The 
word extractor utilizes word extraction rules to identify 
groupings of related words in the utterance that most likely 
represent an intended meaning of the utterance. The analyzer 
in the speech processing system maps each set of the sets of 
words produced by the word extractor to a respective candi 
date intent value to produce a list of candidate intent values 
for the utterance. The analyzer is configured to select, from 
the list of candidate intent values (i.e., possible intended 
meanings) of the utterance, a particular candidate intent value 
as being representative of the intent (i.e., intended meaning) 
of the utterance. 
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Speak representative / 
Speak to a representative 
speak to a customer service representative 
iwould like to speak to a representative 

* ifleed to speak to a customer service representative 
dike to speak dike to speak to a customer service representative 
have a unscheduled delivery 'd like to speak to a customer service 
representative please 
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} i. eed to speak to a representative with regard to delivery of water they just 
delivered water and they didn't deliver the right 
iwanna Speak to Somebody here iwanna speak to your customer service 
representative 
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} yeah mealing riderstand we have a delivery tomorrow justical in to 
cance the delivery tomorrow because we have enough water 

} 'd like to cance my next delivery on Octobermonday October thirteen 
} delivery don't need the delivery which is scheduled onfronday twelfth 

wanted to cance this delivery which is next delivery which is scheduled on 
april twelfth 
want to cancely next delivery which is scheduled for the twenty seventh 
be Out of town SO 
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the delivery because were gonna were going to be away and won't be 
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would like to pay a bill with acredit card 
iwanna know how can pay the bit by phone 
would yeshetto would like to pay abilt by by phone checkphone 
well was just wondering venot done this before but I'm stuck at home 
fell and hurt my knee if could pay my arrowhead water billon my visacard 
iwanna something about my bill my billipay sendmeabil for seventy 
eight fourteen my bit has been paid 
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INTENT MININGVIA ANALYSIS OF 
UTTERANCES 

BACKGROUND 

0001 Recent developments in computers and correspond 
ing speech recognition Software algorithms have made it pos 
sible to control computer equipment via spoken input. Thus, 
it is now becoming more common that users are able to 
control their computers, electronics, personal devices, call 
routing, etc., via speech input. 
0002 Speech recognition systems are highly complex and 
operate by matching an acoustic signature of an utterance 
with acoustic signatures of words in a language model. As an 
example, according to conventional speech recognition sys 
tems, a microphone first converts a received acoustic signa 
ture of an uttered word into an electrical signal. An A/D 
(analog-to-digital) converter is typically used to convert the 
electrical signal into a digital representation of the uttered 
word. A digital signal processor converts the captured elec 
trical signal from the time domain to the frequency domain. 
0003 Generally, as another part of the speech recognition 
process, the digital signal processor breaks down the utter 
ance into its spectral components. Typically, the amplitude or 
intensity of the digital signal at various frequencies and tem 
poral locations are then compared to a language model to 
determine the one or more words that were uttered. 
0004 Certain conventional speech recognition systems 
can be used for classifying utterances. For example, a con 
ventional speech recognition system can receive and convert 
an utterance into respective text. In certain instances, a con 
ventional speech recognition system can be configured to 
classify the utterance based on a key word in the utterance. 

BRIEF DESCRIPTION 

0005 Conventional speech recognition systems can suffer 
from drawbacks. For example, conventional speech recogni 
tion typically analyze an utterance for presence of words that 
indicate a likely class to which the utterance belongs. How 
ever, the accuracy of the classification can be quite low 
because an utterance may include many words, making the 
intended meaning of the utterance difficult to determine. 
0006 Embodiments herein deviate with respect to con 
ventional speech recognition systems to provide accurate 
speech utterance classification. For example, one embodi 
ment herein includes a speech processing system to identify 
one or more intended meanings of a received utterance based 
on word groupings derived from words detected in the utter 
ance. In one embodiment, the speech processing system tags 
the utterance with respective one or more tags indicative of 
one or more classes believed to represent an intended mean 
ing of the utterance. 
0007 More specifically, a speech processing system 
according to embodiments herein can include a syntactic 
parser, a word extractor, word pattern rules, and an analyzer. 
To identify an intended general meaning of the utterance, the 
speech processing system performs a number of tasks on a 
received utterance. 
0008. In one embodiment, the syntactic parser of the 
speech processing system parses a received utterance to iden 
tify syntactic relationships amongst words in the utterance. 
The word extractor creates sets of words using words in the 
utterance based at least in part on the syntactic relationships 
identified by the parser. As an example, the word extractor can 
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utilize the word pattern rules to identify groupings of related 
words in the utterance that most likely represent an intended 
meaning of the utterance. 
0009. In one embodiment, the pattern rules specify which 
type and/or location of related words in the utterance that are 
to be used to create the sets of words. Accordingly, embodi 
ments herein can include creating the sets of words can 
include utilizing the identified syntactic relationships of 
words to identify groupings of related words in the utterance; 
and applying a set of pattern rules or word extraction rules to 
the identified syntactic relationships to identify types and/or 
locations of words in the utterance to create the sets of words. 
0010 Subsequent to creating the groupings of words, an 
analyzer in the speech processing system maps each set of the 
sets of words produced by the word extractor to a respective 
candidate intent value to produce a list of candidate intent 
values for the utterance. Thus, if there are multiple candidate 
word groupings derived form the utterance, the received utter 
ance can be mapped multiple candidate intent values. As its 
name Suggests, a candidate intent value is a possible intended 
meaning of the utterance. 
0011. An utterance can have one or more intended mean 
ings; the speech processing system can be configured to iden 
tify one or more most likely intended meanings of the utter 
ance under test. In one embodiment, the analyzer is 
configured to select, from the list of possible intended mean 
ings of the utterance, a particular candidate intent value as 
being representative of the intent (i.e., intended meaning) of 
the utterance. 
0012. The speech processing system can be configured to 
maintain statistical information for a pool of previously 
received utterances to determine the meaning of future utter 
ances. For example, as previously discussed, the statistical 
information can indicate a frequency of receiving utterances 
of different intent types. The statistical information can be 
updated over time to reflect that a most recently received and 
analyzed utterance was assigned the particular candidate 
intent value as discussed above. 
0013 Selection of particular intent value amongst a group 
of possible intents for an utterance can be based on selection 
criteria employed by the analyzer. For example, in one 
embodiment, the analyzer identifies a frequency of occur 
rence that utterances in a pool of previously received utter 
ances were of a same intent type as that of a first candidate 
intent value for the newly received utterance; the analyzer 
also identifies a frequency of occurrence that utterances in the 
pool of previously received utterances were of a same intent 
type as that of the second candidate intent value for the newly 
received utterance; and so on. As previously discussed, the 
analyzer can identify multiple possible classes in which to 
categorizes or classify the received utterance. In one embodi 
ment, the analyzer then selects the a particular candidate 
intent value for assigning to the utterance depending on which 
of the possible candidate intent values (e.g., first candidate 
intent value, second candidate intent value, etc.) occurred 
more often in the pool for the previously received utterances. 
Thus, according to one embodiment, the analyzer can per 
form a frequency analysis and then sort the candidate mean 
ings. As previously discussed, the selected candidate value 
indicates a likely dominant subject matter or theme of the 
utterance. 

0014. In yet further embodiments, the speech processing 
system includes a set of tags or labels. In one embodiment, a 
tagging resource (Such as the analyzer or other Suitable 
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resource) identifies an appropriate tag that is representative of 
the intent value (or selected meaning) selected for the utter 
ance. The tagging resource then tags the utterance with the 
appropriate tag to indicate a likely dominant Subject matter 
intended by words in the received utterance. Accordingly, 
embodiments herein can include classifying one or more 
received utterances using tags. 
0.015. As discussed above and below in further embodi 
ments, techniques herein are well Suited for use in Software 
and/or hardware applications implementing speech recogni 
tion and classification of utterances based on intended mean 
ings. However, it should be noted that embodiments herein 
are not limited to use in Such applications and that the tech 
niques discussed herein are well Suited for other applications 
as well. 

0016. These and other embodiments are discussed in more 
detail below. 

0017. As mentioned above, note that embodiments herein 
can include a configuration of one or more computerized 
devices, workstations, handheld or laptop computers, or the 
like to carry out and/or support any or all of the method 
operations disclosed herein. In other words, one or more 
computerized devices or processors can be programmed and/ 
or configured to operate as explained herein to carry out 
different embodiments of the invention. 

0018 Yet other embodiments herein include software pro 
grams to perform the steps and operations Summarized above 
and disclosed in detail below. One such embodiment com 
prises a computer program product including a non-transitory 
computer-readable storage medium on which Software 
instructions are encoded for Subsequent execution. The 
instructions, when executed in a computerized device having 
a processor, program and/or cause the processor to perform 
the operations disclosed herein. Such arrangements are typi 
cally provided as Software, code, instructions, and/or other 
data (e.g., data structures) arranged or encoded on a non 
transitory computer readable storage medium Such as an opti 
cal medium (e.g., CD-ROM), floppy disk, hard disk, memory 
Stick, etc., or other a medium Such as firmware or microcode 
in one or more ROM, RAM, PROM, etc., or as an Application 
Specific Integrated Circuit (ASIC), etc. The software or firm 
ware or other such configurations can be installed onto a 
computerized device to cause the computerized device to 
perform the techniques explained herein. 
0019. Accordingly, one particular embodiment of the 
present disclosure is directed to a computer program product 
that includes a computer readable storage medium having 
instructions stored thereon for speech recognition Such as 
converting of an utterance to corresponding text. For 
example, in one embodiment, the instructions, when executed 
by a processor of a respective computer device, cause the 
processor to: parse an utterance to identify syntactic relation 
ships amongst words in the utterance; create or group sets of 
words from the utterance based at least in part on the syntactic 
relationships; map each set of the sets of words to a respective 
candidate intent value; produce a list of candidate intent val 
ues for the utterance based on the mapping; and select, from 
the list, a candidate intent value as being representative of an 
intent of the utterance. 

0020. The ordering of the steps has been added for clarity 
sake. These steps can be performed in any Suitable order. 
0021. Other embodiments of the present disclosure 
include Software programs and/or respective hardware to per 
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form any of the method embodiment steps and operations 
summarized above and disclosed in detail below. 

0022. It is to be understood that the system, method, appa 
ratus, instructions on computer readable storage media, etc., 
as discussed herein can be embodied strictly as a Software 
program, as a hybrid of Software and hardware, or as hard 
ware alone Such as within a processor, or within an operating 
system or a within a software application. Example embodi 
ments of the invention may be implemented within products 
and/or Software applications such as those manufactured by 
Nuance Communications, Inc., Burlington, Mass., USA. 
0023. Additionally, although each of the different fea 
tures, techniques, configurations, etc., herein may be dis 
cussed in different places of this disclosure, it is intended that 
each of the concepts can be executed independently of each 
other or, where Suitable, the concepts can be used in combi 
nation with each other. Accordingly, the one or more present 
inventions as described hereincan be embodied and viewed in 
many different ways. 
0024. Also, note that this preliminary discussion of 
embodiments herein does not specify every embodiment and/ 
or incrementally novel aspect of the present disclosure or 
claimed invention(s). Instead, this brief description only pre 
sents general embodiments and corresponding points of nov 
elty over conventional techniques. For additional details and/ 
or possible perspectives (permutations) of the invention(s), 
and additional points of novelty, the reader is directed to the 
Detailed Description section and corresponding figures of the 
present disclosure as further discussed below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 FIG. 1 is an example block diagram of a speech 
processing system to perform intent mining for one or more 
utterances according to embodiments herein. 
0026 FIG. 2 is an example diagram illustrating a sample 
utterance and corresponding relationship information gener 
ated by a syntactic parser according to embodiments herein. 
0027 FIG. 3 is an example diagram illustrating a sample 
utterance and corresponding relationship information gener 
ated by a syntactic parser according to embodiments herein. 
0028 FIG. 4 is an example diagram illustrating pattern or 
word extraction rules according to embodiments herein. 
0029 FIG. 5 is an example diagram illustrating a listing of 
different utterances that have been classified under a repre 
sentative intent value according to embodiments herein. 
0030 FIG. 6 is an example diagram illustrating a listing of 
different utterances that have been classified under a repre 
sentative intent value according to embodiments herein. 
0031 FIG. 7 is an example diagram illustrating a listing of 
different utterances that have been classified under a repre 
sentative intent value according to embodiments herein. 
0032 FIG. 8 is an example diagram illustrating a listing of 
different utterances that have been classified under a repre 
sentative intent value according to embodiments herein. 
0033 FIG. 9 is an example diagram illustrating sets of 
words extracted from utterances and corresponding fre 
quency information of occurrence according to embodiments 
herein. 

0034 FIG. 10 is an example diagram illustrating applica 
tion of intent mining to an example according to embodi 
ments herein. 
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0035 FIG. 11 is an example diagram illustrating intent 
values (e.g., representative word groupings) assigned to a 
respective subject matter label according to embodiments 
herein. 
0036 FIG. 12 is an example diagram illustrating intent 
values and corresponding assigned subject matter labels 
according to embodiments herein. 
0037 FIG. 13 is a diagram illustrating an example com 
puter architecture for executing a speech processing system 
according to embodiments herein. 
0038 FIG. 14 is a flowchart illustrating an example 
method of implementing a speech processing system accord 
ing to embodiments herein. 
0039 FIGS. 15 and 16 combine to form a flowchart illus 
trating an example method of implementing speech process 
ing system according to embodiments herein. 
0040. The foregoing and other objects, features, and 
advantages of the invention will be apparent from the follow 
ing more particular description of preferred embodiments 
herein, as illustrated in the accompanying drawings in which 
like reference characters refer to the same parts throughout 
the different views. The drawings are not necessarily to scale, 
with emphasis instead being placed upon illustrating the 
embodiments, principles, concepts, etc. 

DETAILED DESCRIPTION 

0041 According to one embodiment, a speech processing 
system includes a syntactic parser, a word extractor, word 
extraction rules, and an analyzer. The syntactic parser of the 
speech processing system parses the utterance to identify 
Syntactic relationships amongst words in the utterance. In 
accordance with the syntactic relationship information, the 
word extractor utilizes the word extraction rules to identify 
groupings of related words in the utterance that most likely 
represent an intended meaning of the utterance. The analyzer 
in the speech processing system maps each set of the sets of 
words produced by the word extractor to a respective candi 
date intent value to produce a list of candidate intent values 
for the utterance. The candidate intent values represent a 
possible intended meaning of the utterance. The analyzer is 
configured to select, from the list of candidate intent values 
(i.e., possible intended meanings) of the utterance, a particu 
lar candidate intent value as being representative of a domi 
nant intent of the utterance. 
0042. Now, referring to the figures, FIG. 1 is an example 
diagram illustrating a speech processing system 100 accord 
ing to embodiments herein. As shown, speech processing 
system 100 includes a syntactic parser 115, word extractor 
140, and an analyzer 150. The speech processing system 100 
can receive one or more utterances 110-1, 110-2, 100-3, ... 
(collectively, utterances 110) in response to a query such as 
“How may I assist you?” 
0043. As previously discussed, embodiments herein devi 
ate with respect to conventional speech recognition systems 
to provide accurate speech utterance classification. For 
example, one embodiment herein includes a speech process 
ing system 100 to identify one or more intended meanings of 
a received utterance 110. The speech processing system 100 
can tag the utterance with respective one or more tags indica 
tive of one or more classes that appear to best represent an 
intended meaning of the utterance 110. 
0044) To identify an intended general meaning of a 
received utterance or sequence of inputted text, the speech 
processing system 110 performs a number of tasks on a 
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received utterance. For example, the syntactic parser 115 of 
the speech processing system 100 converts the utterance to 
respective text and parses the text in the utterance 110 to 
produce syntactic relationship information 120. The syntactic 
relationship information 120 indicates syntactic relationships 
amongst the text-based words in the utterance 110. 
0045. The word extractor 140 creates sets of words (e.g., 
candidate word groupings 145) using words in the utterance 
110 based at least in part on the syntactic relationship infor 
mation 120 identified by the syntactic parser 115. As an 
example, the word extractor 140 can utilize the word extrac 
tion rules 125 to identify one or more groupings of related 
words in the utterance that most likely represent an intended 
meaning of the utterances. 
0046. In one embodiment, the word extraction rules 125 
includes patterns and/or templates that indicate, for example, 
which types of words, locations of words, etc., in the utter 
ance will be used to create respective word groupings. 
0047. In accordance with further embodiments, the word 
extraction rules 125 specify which type and/or location of 
related words in the utterances are to be used to create the sets 
of words for a respective utterance. Accordingly, embodi 
ments herein include creating the sets of words for a respec 
tive utterance under test can include utilizing the identified 
Syntactic relationship information 120 to identify groupings 
of related words in the respective utterance; and applying a set 
of word extraction rules 125 to the identified syntactic rela 
tionships and utterance under test to identify types and/or 
locations of words in the utterance to create the sets of words. 
0048 Subsequent to creating one or more candidate word 
groupings 145 for a respective utterance, an analyzer 150 in 
the speech processing system 150 maps each set of the sets of 
words (e.g., candidate word groupings 145) produced by the 
word extractor 140 to a respective candidate intent value to 
produce a list of candidate intent values for the utterance. As 
its name Suggests, a candidate intent value is a possible 
intended meaning of the utterance. 
0049. Note that a candidate word grouping produced by 
the speech processing system 100 for a respective utterance 
can include any number of words such as a single word or two 
or more words. The word extractor 140 can produce one or 
multiple candidate word groupings 145 for each utterance. 
0050. An utterance can have one or more intended mean 
ings; the speech processing system 100 can be configured to 
identify one or more most likely intended meanings of an 
utterance under test. If there is only one word grouping and 
corresponding candidate intent value produced for an utter 
ance under test, then the analyzer can assign the single 
intended meaning of the single candidate intent value to the 
utterance. 

0051. If analysis of an utterance produces multiple pos 
sible candidates, Subsequent to determining the list of pos 
sible intended meanings (e.g., candidate intent values) of an 
utterance under test, the analyzer 150 applies further process 
ing to narrow down the multiple possible intended meanings 
of the utterance to a at least most likely representative of the 
utterance. For example, in one embodiment, the analyzer is 
configured to select, from the list of possible intended mean 
ings of the utterance as indicated by the candidate word 
groupings 145, a particular candidate intent value as being 
representative of the intent (i.e., intended meaning) of the 
utterance. 

0052. This technique of processing can be applied to each 
of the received utterances 110. Thus, in other words, the 
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speech processing system 100 can be configured to classify 
the received utterances based on intended meaning. 
0053. The speech processing system 10 can be configured 

to maintain statistical information 160 for a pool of previ 
ously received utterances. For example, as previously dis 
cussed, the statistical information 160 can indicate an histori 
cal frequency of receiving utterances of different intent types. 
For newly received utterances and determination of respec 
tive intended meanings, the statistical information 160 can be 
updated over time to reflect that a most recently received and 
analyzed utterance was assigned a particular candidate intent 
value. Thus, over time, the statistical information 160 can be 
configured to keep track of how often the speech processing 
system 100 receives utterances of each particular intent type. 
0054 Selection of an intent value amongst a group of 
possible intents to assign to a newly received utterance under 
test can be based on selection criteria employed by the ana 
lyzer 150. In such an embodiment, the analyzer 150 selects 
the a particular candidate intent value for assigning to the 
utterance depending on which of the possible candidate intent 
values (e.g., first candidate intent value, second candidate 
intent value, etc.) occurred more often in the pool for the 
previously received utterances as specified by the statistical 
information 160. Thus, according to one embodiment, the 
analyzer 150 can perform a frequency analysis and then sort 
the candidate meanings to perform intent mining. As previ 
ously discussed, the selected candidate value indicates a 
likely dominant subject matter or theme of the utterance. 
0055 One embodiment includes so-called clustering. In 
such an embodiment, for each intent, the analyzer 150 com 
pute such as respective frequency and sorts the intents. For 
(i-1 1, 1 2, ..., i n), let U={u 1, u 2, ..., u m} be the 
utterance containing i. For j in U, if the j is already not 
covered, then j is covered by i. Mark covered. 
0056. Note that any suitable method can be implemented 
to perform clustering. 
0057. In yet further embodiments, the speech processing 
system 100 can include a set of tags for assigning to the 
utterances. In one embodiment, a tagging resource (Such as 
the analyzer 150 or other suitable resource) identifies an 
appropriate tag that is representative of the intent value (or 
selected meaning) for an utterance. The tagging resource then 
tags the utterance with the appropriate tag to indicate a likely 
dominant subject matter intended by words in the received 
utterance. Accordingly, embodiments herein can include 
classifying one or more received utterances and then applying 
tags to identify a respective intended meaning. 
0058 FIG. 2 is an example diagram illustrating a sample 
utterance and corresponding relationship information 120 
according to embodiments herein. Syntactic parser 115 
receives the example utterance 110-1 “I would like to speak 
with a customer representative. Based on parsing, the Syn 
tactic parser 115 produces syntactic relationship information 
120-1 (p-pronoun, voltage-verb, a adjective, 
network noun, . . . ) as shown. By way of a non-limiting 
example, a Link Grammar parser can be used to parse the 
received utterance 110-1. 

0059 FIG. 3 is an example diagram illustrating a sample 
utterance and corresponding relationship information 
according to embodiments herein. Syntactic parser 115 
receives the example utterance “I would like to speak with a 
customer service representative. Based on parsing rules, the 
Syntactic parser 115 produces syntactic relationship informa 
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tion 120-2 as shown (e.g., p-pronoun, Voltage-verb, 
a adjective, network noun, . . . ). 
0060 FIG. 4 is an example diagram illustrating word 
extraction rules 125 according to embodiments herein. In one 
embodiment, in conjunction with the syntactic relationship 
information 125, the word extraction rules 125 are used to 
identify the location of different types of words in a received 
utterance that are to be used to generate respective candidate 
word groupings 145. 
0061 During operation, the word extractor 140 applies 
these rules to produce candidate word groupings 145. In the 
above example FIG. 2, the word extractor 140 applies word 
extraction rule 125-1 (FIG. 4) to example utterance 110-1 “I 
need to change my next order.” For this utterance 110-1 (FIG. 
2) and using word extraction rule 125-1, Lword="change' 
and Rword="order to produce the candidate word grouping 
change order based on format Lword Rword. 
0062. In the above example FIG.3, the word extractor 140 
applies word extraction rule 125-2 to example utterance 
110-2 “I would like to speak with a customer representative.” 
For this utterance 110-2 and application of word extraction 
rule 125-2 FIG. 4) as shown, MVp Lword="speak', MVp 
Xword="with', Js Xword="with', Js 
Rword="representative' to produce the candidate word 
grouping speak representative based on format Lword 
Rword. 

0063 As discussed below, a given utterance can include 
one candidate word grouping or multiple candidate word 
groupings. 
0064 FIG. 5 is an example diagram illustrating a listing of 
different example utterances that have been classified under a 
respective intent value (e.g., speak representative) according 
to embodiments herein. That is, processing of each of the 
example utterances in FIG. 5 via the speech processing sys 
tem 100 would produce the candidate word grouping 145-1 
(e.g., a candidate intent value indicating a possible intended 
meaning of the utterance) for the respective utterance. For 
example, during processing, syntactic parser 115 parses a 
respective utterance to produce corresponding syntactic rela 
tionship information 120. The word extractor 140 then uti 
lizes the respective word extraction rules 125 to identify that 
the respective utterance includes the respective candidate 
word grouping 145-1 speak representative. 
0065 FIG. 6 is an example diagram illustrating a listing of 
different utterances that have been classified under a respec 
tive intent value (e.g., cancel delivery) according to embodi 
ments herein. That is, processing of the example utterances 
110 in FIG. 6 via the speech processing system 100 would 
produce the candidate word grouping 145-2 (e.g., a candidate 
intent value indicating a possible intended meaning of the 
utterance) for the respective utterance. For example, during 
processing, syntactic parser 115 would parse the utterances to 
produce corresponding syntactic relationship information. 
The word extractor 140 then utilizes the respective word 
extraction rules 125 to identify that each of the utterances 110 
as shown include the respective candidate word groupings 
145-1. 
0.066 FIG. 7 is an example diagram illustrating a listing of 
different utterances that have been classified under a respec 
tive intent value (e.g., pay bill) according to embodiments 
herein. That is, processing of each of the example utterances 
110 in FIG. 7 via the speech processing system 100 would 
produce the candidate word grouping 145-3 (e.g., a candidate 
intent value indicating a possible intended meaning of the 
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utterance) for the respective utterance. During processing, 
Syntactic parser 115 parses a respective utterance to produce 
corresponding syntactic relationship information. The word 
extractor 140 then utilizes the respective word extraction 
rules 125 to identify that the respective utterance includes the 
respective candidate word grouping 145-1 pay bill. 
0067 FIG. 8 is an example diagram illustrating a listing of 
different utterances that have been classified under a respec 
tive intent value (e.g., when delivery) according to embodi 
ments herein. That is, processing of each of the example 
utterances 110 in FIG.8 via the speech processing system 100 
would produce the candidate word grouping 145-4 (e.g., a 
candidate intent value indicating a possible intended meaning 
of the utterance) for the utterance. During processing, Syn 
tactic parser 115 parses a respective utterance to produce 
corresponding syntactic relationship information. The word 
extractor 140 then utilizes the respective word extraction 
rules 125 to identify that the respective utterance includes the 
respective candidate word grouping 145-1 when delivery. 
0068 FIG. 9 is an example diagram illustrating statistical 
information 160 indicating how often a respective intent 
value or candidate word grouping occurs in a pool of received 
utterances according to embodiments herein. For example, 
for a pool of received utterances, 457 of the utterances in the 
received pool included the intent value (or group of words) 
speak representative, 337 of the utterances in the received 
pool included the intent value (or group of words) cancel 
delivery, 312 of the utterances in the received pool included 
the intent value (or group of words) place order, etc. Accord 
ingly, embodiments herein can include keeping track of a 
frequency of occurrence for each of the different intent values 
for a pool of received utterances. 
0069. In one embodiment, the speech processing system 
100 is unsupervised and requires no training data. The speech 
processing system 100 can collect and record the statistical 
information 160 over time as the speech processing system 
100 receives and processes the additional utterances. Accord 
ingly, embodiments herein include maintaining statistical 
information for a pool of previously received utterances. As 
previously discussed, the statistical information 160 indicate 
a frequency of receiving utterances of different intent types. 
The speech processing system 100 updates the statistical 
information 160 to reflect that the different utterances were 
assigned the intent values. 
0070 FIG. 10 is an example diagram illustrating intent 
values assigned to a respective subject matter label according 
to embodiments herein. Assume in this example that the 
speech processing system 100 receives the utterance “I would 
like to speak with a representative to change my order and 
cancel a delivery in response to a query such as "How may I 
assist you?” In Such an instance, the syntactic parser 115 
processes the received utterance to produce respective Syn 
tactic relationship information 120 for the utterance. 
0071. In a manner as previously discussed, the word 
extractor 140 applies the word extraction rules 125 (such as 
those in FIG. 4) and syntactic relationship information 120 to 
identify candidate word groupings 145 Such as speak repre 
sentative, change order, and cancel delivery as possible 
intended meanings of the utterance. 
0072 AS previously discussed, the speech processing sys 
tem 100 utilizes the identified syntactic relationships 120 of 
words to identify how the words in the received utterance are 
related. The speech processing system 100 then initiates 
application of word extraction rules or pattern rules to related 
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words in the utterance to identify locations of words and 
produce candidate word groupings 145. As previously dis 
cussed, the word extraction rules 125 specifying which type 
of related words in the utterance to create the candidate sets of 
words. 
0073. In the example shown, the syntactic parser 115 pro 
duces respective syntactic relationship information 120 for 
the received utterance “I would like to speak with a represen 
tative to change my order and cancel a delivery’. By applying 
word extraction rules 125 to syntactic relationship informa 
tion 120 and text in received utterance in a manner as previ 
ously discussed, the word extractor 140 produces a first set of 
words (e.g., one of candidate word groupings 145) to include 
a first word and a second word in the utterance Such as 
“speak” and “representative', the first word “speak' is syn 
tactically related to the second word “representative' as indi 
cated by the identified syntactic relationships 120 as previ 
ously discussed; the word extractor 140 produces a second set 
of words (e.g., another of candidate word groupings 145) to 
include a third word such as “change' and a fourth word 
“order” in the utterance, the third word “change' is syntacti 
cally related to the fourth word “order as indicated by syn 
tactic relationship information 120 for the received utterance: 
the word extractor 140 produces a third set of words (e.g., yet 
another of candidate word groupings 145) to include a fifth 
word such as “cancel and a sixth word “delivery” in the 
utterance, the fifth word “cancel is syntactically related to 
the sixth word “delivery” as indicated by syntactic relation 
ship information 120 for the utterance. 
0074 As shown, the word extractor 140 maps the combi 
nation of words including “speak” and “representative' to 
possible intent value speak representative; the word extrac 
tor 140 maps the combination of words including “change’ 
and “order to possible intent value change order; the word 
extractor 140 maps the combination of words including “can 
cel' and “delivery' to possible intent value cancel delivery. 
0075) Given these candidate word groupings 145 (namely, 
speak representative, change order, and cancel delivery), 
the received utterance potentially can be classified in a num 
ber of different classes. 
0076. In one embodiment, the speech processing system 
100 determines a dominant intent for assigning to the utter 
ance based on statistical information 160 in FIG. 9. For 
example, the speech processing system 100 can determine 
how often the word groupings in the instance utterance under 
test appeared in other received utterances and select. The 
most often occurring intent value can be chosen for the instant 
utterance under test as the most likely intended meaning. For 
example, the intent value speak representative appeared in 
457 previously received utterances of a pool of received utter 
ances, the intent value change order appeared in 129 previ 
ously received utterances of the pool of received utterance, 
the intent value cancel delivery appeared in 337 previously 
received utterances of a pool of received utterance. 
0077. In this example, based on the analysis, the analyzer 
150 selects the candidate intent value speak representative as 
being the most likely dominant intent for the utterance 
because it occurred most often in other previously received 
utterances. That is, in one example embodiment, the analyzer 
identifies a frequency of occurrence (e.g., number of utter 
ances in a pool that include a specific grouping of words) that 
utterances in a pool of previously received utterances were of 
a same intent type as that of a first candidate intent value for 
the newly received utterance; the analyzer also identifies a 
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frequency of occurrence that utterances in the pool of previ 
ously received utterances were of a same intent type as that of 
the second candidate intent value for the newly received utter 
ance; and so on. The analyzer 150 then selects an intent value 
for the utterance under test “I would like to speak with a 
representative to change my order and cancel a delivery 
based on the most often occurring intent value in previous 
utterances. 

0078. The analyzer 150 can be configured to tag the 
respective utterance depending on the one or more intent 
values (namely, speak representative, change order, and 
cancel delivery) identified for the utterance. FIG. 11 illus 
trates how to map a respective intent value for an utterance to 
a respective label. Based on 
007.9 FIG. 11 is an example diagram illustrating intent 
values and corresponding assigned subject matter labels 
according to embodiments herein. As shown, the label map 
can include multiple labels for potentially tagging the 
received utterance. Each of the labels can be assigned mul 
tiple word groupings that commonly appear in utterance that 
fall into the corresponding label. For example, the label 
“AGENT is a candidate reserved for tagging any utterance 
including the word groupings speak-representative, speak 
someone, talk person, etc.; the label "SKIP A DELIV 
ERY” can be reserved for tagging any utterance including the 
word groupings skip delivery, skip order, hold delivery, 
etc.; the label “AGENT BILLING” can be reserved for tag 
ging any utterance including the word groupings have bill, 
talk bill, speak billing, etc.; and so on. 
0080 Thus, the analyzer 150 can utilize the label map 
1100 to identify how to label received utterances. Depending 
on the embodiment, an utterance can be assigned one or more 
labels indicating a class in to which the utterance falls. If 
desired, the example utterance which produces candidate 
word groupings speak representative, change order, and 
cancel delivery can be assigned labels AGENT. CHANGE 
ITEMS, AND CANCEL DELIVERY. The utterance also 
can be labeled with only a single label corresponding to the 
dominant intent value (e.g., speak representative) Such as 
AGENT. 

0081 FIG. 12 is an example diagram illustrating possible 
association of one or more labels to an utterance according to 
embodiments herein. 

0082 For example, as previously discussed with respect to 
FIGS. 5-9, as shown in listing 1200, 457 utterances in a pool 
of previously received utterances included the intent value 
speak representative. In 452 utterances of the 457 instances, 
the appropriate label for each of the utterances was the label 
“AGENT". In 4 of the 457 instances, the appropriate label for 
each of the utterances was the label “AGENT BILLING”. In 
1 of the 457 instances, the appropriate label for respective 
utterance was the label “BILLING”. 

0083. Accordingly, the candidate word groupings 145 
derived for an utterance can indicate that a respective utter 
ance may fall under one or more of multiple different classes 
such as “AGENT' (a majority label for an utterance including 
speak representative), “AGENT BILLING” (a minority 
label for an utterance including speak representative), and 
"BILLING” (a minority label for an utterance including 
speak representative). 
0084 FIG. 13 is a diagram illustrating an example com 
puter architecture for executing a speech processing system 
100 according to embodiments herein. 
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I0085 Computer system 1300 can include one or more 
computerized devices such as a personal computer, worksta 
tion, portable computing device, console, network terminal, 
processing device, network device, etc., operating as a server, 
client, etc. The speech processing application 140-1 can be 
configured to include instructions to carry out any or all of the 
operations associated with syntactic parser 115, word extrac 
tor 120, analyzer 150, etc. 
I0086 Note that the following discussion provides a basic 
embodiment indicating how to execute aspects of speech 
processing system 100 according to embodiments herein. 
However, it should be noted that the actual configuration for 
carrying out the operations as described herein can vary 
depending on a respective application. 
I0087 As shown, computer system 1300 of the present 
example includes an interconnect 1311 that couples computer 
readable storage media 1312 Such as a non-transitory type of 
media in which digital information can be stored and 
retrieved, a processor 1313, I/O interface 1314, and a com 
munications interface 1317. 
I0088 I/O interface 1314 enables receiptofutterances 110. 
I/O interface 1314 provides connectivity to repository 180 
and, if present, other devices such as display Screen, periph 
eral devices 316, keyboard, computer mouse, etc. Resources 
such as word extraction rules 125, statistical information 160, 
syntactic relationship information 120, candidate word 
groupings, etc. can be stored and retrieved from repository 
180. 
I0089 Computer readable storage medium 1312 can be 
any Suitable device such as memory, optical storage, hard 
drive, floppy disk, etc. In one embodiment, the computer 
readable storage medium 1312 is a non-transitory storage 
media to store instructions and/or data. 
0090 Communications interface 1317 enables the com 
puter system 1300 and processor 1313 to communicate over 
a network 190 to retrieve information from remote sources 
and communicate with other computers. I/O interface 1314 
enables processor 1313 to retrieve or attempt retrieval of 
stored information from repository 180. 
0091. As shown, computer readable storage media 1312 
can be encoded with speech processing application 140-1 
(e.g., software, firmware, etc.) executed by processor 1313. 
0092. During operation of one embodiment, processor 
1313 accesses computer readable storage media 1312 via the 
use of interconnect 1311 in order to launch, run, execute, 
interpret or otherwise perform the instructions of speech pro 
cessing application 140-1 stored on computer readable stor 
age medium 1312. As previously discussed, speech process 
ing application 140-1 can include appropriate instructions, 
parsers, language models, analyzers, etc., to carry out any or 
all functionality associated with the speech processing sys 
tem 100 as discussed herein. 
0093 Execution of the speech processing application 
140-1 produces processing functionality Such as speech pro 
cessing process 140-2 in processor 1313. In other words, the 
speech processing process 140-2 associated with processor 
1313 represents one or more aspects of executing speech 
processing application 140-1 within or upon the processor 
1313 in the computer system 1300. 
0094. Those skilled in the art will understand that the 
computer system 1300 can include other processes and/or 
Software and hardware components, such as an operating 
system that controls allocation and use of hardware resources 
to execute speech recognition application 140-1. 
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0.095 Inaccordance with different embodiments, note that 
computer system may be any of various types of devices, 
including, but not limited to, a personal computer system, 
desktop computer, laptop, notebook, netbook computer, 
mainframe computer system, handheld computer, worksta 
tion, network computer, application server, storage device, a 
consumer electronics device Such as a camera, camcorder, set 
top box, mobile device, video game console, handheld video 
game device, a peripheral device such as a Switch, modem, 
router, or in general any type of computing or electronic 
device. 
0096. Functionality supported by speech processing sys 
tem 100 and speech processing application 140-1 will now be 
discussed via flowcharts in FIGS. 14-16. As discussed above, 
the speech recognition system 140 can be configured to 
execute the steps in the flowcharts as discussed below. 
0097. Note that there will be some overlap with respect to 
concepts discussed above. Also, note that the steps in the 
below flowcharts need not always be executed in the order 
shown. That is, the steps can be executed in any Suitable order. 
0098 FIG. 14 is a flowchart 1400 illustrating a general 
technique of implementing a speech processing system 100 
and related resources according to embodiments herein. 
0099. In step 1410, the speech processing system 100 
parses an utterance 110-1 to identify syntactic relationships 
120-1 amongst words in the utterance 110-1. 
0100. In step 1420, the speech processing system 100 
groups or creates sets of words from the utterance 110-1 
based on word extraction rules and the syntactic relationships 
of words in the utterance 110-1. 
0101. In step 1430, the speech processing system 100 
maps each set of the sets of words (e.g., candidate word 
groupings 145) to a respective candidate intent value (e.g., 
possible intended meaning of the utterance). 
0102. In step 1440, the speech processing system 100 
produces a list including candidate intent values for each of 
the sets of words (e.g., candidate word groupings 145). 
0103) In step 1450, the speech processing system 100 
selects, from the list, a candidate intent value as being repre 
sentative of an intent of the utterance. 
0104 FIGS. 15 and 16 combine to form a flowchart 1500 
(e.g., flowchart 1500-1 and flowchart 1500-2) illustrating 
implementation of a speech processing system 100 according 
to embodiments herein. 
0105. In step 1510, the speech-processing system 100 
parses text in a received utterance 110-1 to identify syntactic 
relationships amongst words in the utterance 110-1. 
0106. In step 1515, the speech-processing system 100 
groups or creates sets of words from the received utterance 
based on word extraction rules 125 and/or the syntactic rela 
tionships (as specified by syntactic relationship information 
120) of words in the utterance. 
0107. In sub-step 1520, the speech-processing system 100 

utilizes the identified syntactic relationships amongst words 
to identify groupings (e.g., candidate word groupings 145) of 
related words in the utterance. 
0108. In sub-step 1525, the speech-processing system 100 
applies a set of word extraction rules 125 and/or patterns to 
the identified syntactic relationships and syntactic relation 
ship information 120 to identify locations of words in the 
utterance to create the sets of words. 
0109. In step 1530, the speech-processing system 100 
maps each set of the sets of words to a respective candidate 
intent value. 
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0110. In step 1535, the speech-processing system 100 pro 
duces a list including a candidate intent value for each of the 
sets of words. In one embodiment, the list includes a first 
candidate intent value, a second candidate intent value, and so 
O. 

0111. In step 1610, the speech-processing system 100 
selects, from the list, a candidate intent value as being repre 
sentative of an intent of the received utterance. 
0112. In sub-step 1615, the speech-processing system 100 
identifies a frequency of occurrence that utterances in a pool 
of previously received utterances were of a same intent type 
as that of a first candidate intent value. 
0113. In step 1620, the speech-processing system 100 
identifies a frequency of occurrence that utterances in the pool 
of previously received utterances were of a same intent type 
as that of the second candidate intent value. 
0114. In step 1625, the speech-processing system 100 
selects the candidate intent value for the utterance depending 
on which of the first candidate intent value and the second 
candidate intent value occurred more soften in the pool for the 
previously received utterances. The selected candidate value 
indicates a dominant Subject matter representative of the 
utterance. 

0.115. In step 1630, the speech-processing system 100 
identifies a tag representative of the selected candidate intent 
value for the utterance. 
0116. In step 1635, the speech-processing system 100 tags 
the utterance with the tag indicate a dominant Subject matter 
intended by the utterance. 
0117. As discussed above, techniques herein are well 
Suited for use in Software and/or hardware applications imple 
menting speech recognition and classification of utterances 
based on intended meanings. However, it should be noted that 
embodiments herein are not limited to use in Such applica 
tions and that the techniques discussed herein are well Suited 
for other applications 
0118 Based on the description set forth herein, numerous 
specific details have been set forth to provide a thorough 
understanding of claimed subject matter. However, it will be 
understood by those skilled in the art that claimed subject 
matter may be practiced without these specific details. In 
other instances, methods, apparatuses, systems, etc., that 
would be known by one of ordinary skill have not been 
described in detailso as not to obscure claimed Subject matter. 
Someportions of the detailed description have been presented 
in terms of algorithms or symbolic representations of opera 
tions on data bits or binary digital signals stored within a 
computing system memory, such as a computer memory. 
These algorithmic descriptions or representations are 
examples of techniques used by those of ordinary skill in the 
data processing arts to convey the Substance of their work to 
others skilled in the art. An algorithm as described herein, and 
generally, is considered to be a self-consistent sequence of 
operations or similar processing leading to a desired result. In 
this context, operations or processing involve physical 
manipulation of physical quantities. Typically, although not 
necessarily. Such quantities may take the form of electrical or 
magnetic signals capable of being stored, transferred, com 
bined, compared or otherwise manipulated. It has proven 
convenient at times, principally for reasons of common 
usage, to refer to such signals as bits, data, values, elements, 
symbols, characters, terms, numbers, numerals or the like. It 
should be understood, however, that all of these and similar 
terms are to be associated with appropriate physical quanti 
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ties and are merely convenient labels. Unless specifically 
stated otherwise, as apparent from the following discussion, it 
is appreciated that throughout this specification discussions 
utilizing terms such as “processing.” “computing. "calculat 
ing,” “determining or the like refer to actions or processes of 
a computing platform, such as a computer or a similar elec 
tronic computing device, that manipulates or transforms data 
represented as physical electronic or magnetic quantities 
within memories, registers, or other information storage 
devices, transmission devices, or display devices of the com 
puting platform. 
0119 While this invention has been particularly shown 
and described with references to preferred embodiments 
thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein 
without departing from the spirit and scope of the present 
application as defined b the appended claims. Such variations 

Jun. 26, 2014 

are intended to be covered by the scope of this present appli 
cation. As such, the foregoing description of embodiments of 
the present application is not intended to be limiting. Rather, 
any limitations to the invention are presented in the following 
claims. 

1. A method comprising: 
parsing an utterance to identify syntactic relationships 

amongst words in the utterance; 
creating sets of words from the utterance based on the 

Syntactic relationships; 
mapping each set of the sets of words to a respective can 

didate intent value to produce a list of candidate intent 
values for the utterance; and 

selecting, from the list, a candidate intent value as being 
representative of an intent of the utterance. 

2-23. (canceled) 


