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SYSTEM AND METHOD FOR GENDER 
IDENTIFICATION IN A SPEECH 
APPLICATION ENVIRONMENT 

FIELD OF THE INVENTION 

The present invention relates to the ?eld of speech appli 
cations involving a dialogue betWeen a human and a com 
puter. More speci?cally, the present invention relates to a 
system and method for improving the performance of a 
speech application deployed in an environment in Which the 
Written language (Which may be any language set doWn in 
Writing in any of various Ways) of a user exhibits gender 
speci?c characteristics. 

BACKGROUND 

A conversation (dialogue) betWeen tWo entities is a series 
of exchanges Where each participant listens to at least some 
part of What the other participant is speaking, and the other 
participant reacts by speaking or performing some action. 
Creating speech applications, Which are computer applica 
tions that engage in such dialogues With people, is a complex 
task. 
A speech application typically proceeds in accordance 

With a call ?oW that de?nes the dialogue betWeen a user and 
the computer on Which the speech application executes. The 
call How of a speech application is typically comprised of a 
series of “states,” Which correspond to different stages in the 
dialogue (e.g. initial state, get-identity-of-speaker state, 
take-?rst-item-in-order state, etc.). Each of these states is 
typically associated With a “prompt,” Which the speech 
application may use to prompt the user, a set of expected 
“responses,” Which the speech application can expect from 
the user, and a Way to process the prompt given, response 
received, and any other external data to perform an action or 
to move to another state. 

A speech application must be able to detect an utterance 
(e. g., “response”) spoken by a user and convert it into some 
non-audio representation, for example, into text. A speech 
application typically relies on an automatic speech recog 
niZer (ASR) to perform this task. Once an ASR determines 
What a speaker has said, the ASR itself, or in some cases 
another component such as a natural language interpreter, 
may receive the non-audio representation of the utterance 
and based on that utterance, the state of the conversation to 
that point, and any external factors that need to be 
considered, determine the meaning of the utterance. 
ASRs are available commercially from a variety of dif 

ferent vendors. Examples of commercially available ASRs 
include the Nuance product commercially available from 
Nuance Communications, Inc., the SpeechPearl product 
commercially available from Philips Electronics N.V., and 
the OpenSpeech RecogniZer commercially available from 
SpeechWorks International, Inc. 

With advances in speech recognition technology and 
computing poWer, speech recogniZers for use With many 
speech applications today are of the speaker independent, 
continuous speech variety. An ASR is “speaker indepen 
dent” if it does not need to have heard the speaker’s voice 
before in order to recogniZe the speaker’ s utterance. An ASR 
is “continuous” if it does not require the speaker to pause 
betWeen Words. 

For anything but the most basic applications, a speech 
application cannot knoW for certain What the user Will say or 
hoW the user Will say it. A useful speech application should 
be constructed to be ready for all reasonable contingencies. 
In order to alloW for complex responses, When the speech 
application “listens” via an ASR for one response from a set 
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2 
of responses, it does so using a “grammar” for those 
responses. That is, the speech application “loads” a particu 
lar grammar into the ASR for a given set of expected 
responses This grammar speci?es everything the ASR Will 
listen for When it is listening for a given response. 
As an example, a grammar for the expected reply to the 

prompt “What method of shipping Would you like to use?” 
might be represented as ((“I Want to use”\ “I’d like to use”\ 
“Please use”) (“Regular mail”\ “Express shipping”\“Next 
day mail”)). Under this set of rules, the expected replies 
Would be “I Want to use regular mail”; “I’d like to use 
regular mail”; “Please use regular mail”; “Regular mail”; “I 
Want to use express shipping”; “I’d like to use express 
shipping”; “Please use express shipping”; “Express ship 
ping”; “I Want to use next day mail”; “I’d like to use next day 
mail”; “Please use next day mail”; or “Next day mail”. This 
notation is referred to as Backus-Naur Form (BNF). Other 
formats can be used. One such format is the XML format 
promulgated by the W3C organiZation. 

Commercially available ASRs typically have their oWn 
grammar ?le format speci?ed by the vendor. A speech 
application developer is required to adhere to the grammar 
format of the speci?c ASR being used. Development tools 
are available to aid a developer in generating the necessary 
grammars for a given speech application. One such tool is 
the Natural Language Speech Assistant (NLSA) developed 
by Unisys Corporation, assignee of the present invention. 
Further information concerning this tool is provided in US. 
Pat. No. 5,995,918, issued Nov. 30, 1999, entitled “System 
and Method for Creating a Language Grammar Using a 
Spreadsheet or Table Interface.” 

There are Written languages, for example Russian, 
Ukrainian, and Polish, Where certain parts of speech re?ect 
the gender (male or female) of the speaker. In Russian, 
Ukrainian and Polish, for example, this phenomenon occurs 
With past tense verbs. As shoWn in the folloWing example, 
in the Russian language, male and female speakers Will utter 
different Words to express the same phrase. 

English Phrase male Would say female Would say 

“I opened the Window” H OTKPHH mm‘) H o'rxpuna 01150 

H cnana axsaMeI-r 

H Gosranch 

I completed the exam ,1 on“ Exams]; 

‘I Was afraid H 6021161 
“I came” 

“I lost it” 
H no'repsm 3T0 H no'repsma 9T0 

Consequently, the designer of an ASR grammar to be used 
to recogniZe the speech of a Russian speaker may have to 
include representations of both the female and male versions 
of a given spoken phrase in order for the grammar to remain 
speaker independent, i.e., gender neutral. 

For such languages, a gender-neutral grammar can 
become quite large as it has to be capable of handling both 
the male and female versions of various phrases. 
Unfortunately, the larger a grammar becomes, the less 
accurate an ASR Will perform, as there are more opportu 
nities for mistakes and misrecognitions. The speed of rec 
ognition is also affected When grammars become large. 
Consequently, there is a need for systems and methods for 
improving the speech recognition accuracy in, and overall 
dialogue design of, speech applications intended to be used 
With speakers Whose Written languages exhibit these kinds 
of gender speci?c characteristics. The present invention 
addresses this need. 

SUMMARY 

The present invention is primarily directed to a system 
and method for improving the performance of a speech 
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application deployed in an environment in Which the Written 
language of a user exhibits gender speci?c characteristics, 
such as the Russian, Ukrainian, and Polish languages men 
tioned above. According to the invention, an automatic 
speech recogniZer is used in conjunction With a gender 
neutral grammar to recogniZe Words uttered by a user of the 
speech application at a given state of the dialogue imple 
mented by the speech application. An identi?cation of the 
gender (ie., male or female) of the user is then made from 
one or more of the recogniZed Words based on gender 
speci?c characteristics of the Written language of the user. 

According to one further aspect of the invention, the 
gender identi?cation may then be used at a subsequent state 
of the dialogue to select a grammar speci?c to the identi?ed 
gender of the user. Use of a gender speci?c grammar may 
increase the accuracy of subsequent recognition attempts. 

According to another further aspect of the invention, the 
speech application may compare a gender identi?cation 
made at a prior state of the dialogue With a gender identi 
?cation made at a subsequent state and may adjust a con 
?dence level associated With a recognition of Words by the 
ASR at that subsequent state based on a comparison of those 
gender identi?cations. For example, if the gender of a user 
is identi?ed from the recogniZed Words uttered by the user 
at a ?rst state With a relatively high con?dence level, and 
then the Words recogniZed at a subsequent state indicate a 
different gender, then the con?dence level associated With 
the recognition of Words at that subsequent state may be 
loWered since the gender identi?cation does not match that 
of the previous state, i.e., the mismatch betWeen the gender 
identi?cations suggests a possible misrecognition. 

According to a still further aspect of the invention, the 
identi?cation of the gender of a user may be used by the 
speech application to provide gender-speci?c prompts to the 
user at various states of the dialogue. 
The invention may also be applied to Written 

communications, and prompts and grammars used to inter 
pret Written communications can also be modi?ed in the 
same Way as described here for oral communications With a 
user. For example, a spy program in a chat room, or a 
computer-based psychotherapy program, or even a banking 
interface program, Will have much greater success in con 
vincing a user that he or she is corresponding With another 
human, or at least raising the comfort level of the user, if the 
gender-speci?c parts of speech are appropriately used in the 
Written conversation. HoWever, the invention’s primary 
present purpose is for oral communications using speech 
recogniZer applications. 

Other features and advantages of the present invention 
Will become evident hereinafter. 

BRIEF DESCRIPTION OF THE FIGURES 

The foregoing summary, as Well as the folloWing detailed 
description, is better understood When read in conjunction 
With the appended draWings. For the purpose of illustrating 
the invention, there is shoWn in the draWings exemplary 
constructions of the invention; hoWever, the invention is not 
limited to the speci?c methods and instrumentalities dis 
closed. In the draWings: 

FIG. I illustrates the basic processing How of an exem 
plary speech application; 

FIG. 2 is a How diagram illustrating one embodiment of 
a method of the present invention; 

FIG. 3 is a diagram providing further details regarding an 
aspect of the present invention, and 

FIG. 4 is a block diagram illustrating one embodiment of 
a system in Which the present invention may be imple 
mented. 
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4 
DETAILED DESCRIPTION 

The present invention is directed to a system and method 
for improving the performance of a speech application 
deployed in an environment in Which the Written language of 
a user exhibits gender speci?c characteristics, such as the 
Russian, Ukrainian, and Polish languages mentioned above. 
According to the invention, an automatic speech. recogniZer 
is used in conjunction With a gender-neutral grammar to 
recogniZe Words uttered by a user of the speech application 
at a given state of the dialogue implemented by the speech 
application. An identi?cation of the gender (i.e., male or 
female) of the user is then made from one or more of the 
recogniZed Words based on gender-speci?c characteristics of 
the Written language of the user. 

For example, a speech application that is part of an 
interactive voice response (IVR) system that provides cus 
tomer service information to cell phone users may prompt a 
user With the question “What happened to your cell phone?” 
One response to such a question may be “I lost it.” In 
languages such as Russian, Ukrainian, and Polish, that 
response may be verbaliZed differently (as Well as Written 
differently) depending upon the gender of the speaker. In 
particular, in these languages, past tense verbs are Written 
and spoken differently depending on the gender of the 
Writer/speaker. For example, the English phrase “I lost it” 

Would be spoken by a Russian male as “}I no'repsm 3T0,” 

Whereas a Russian female Would say “)1 noTepma 3T0.” 
Thus, this Written language exhibits gender speci?c 
characteristics, ie., the Way in Which a phrase is Written and 
spoken is different depending upon the gender of the 
speaker. A gender-neutral grammar for an automatic speech 
recogniZer (ASR) designed to enable the ASR to listen for 
either of the gender-based forms of the Russian expression 
of the phrase “I lost it” Would include one grammar rule for 
the expression of the phrase by a male and another grammar 
rule for the expression of the phrase by a female. An 
identi?cation of the gender of the speaker can thus be made 
from the Words recogniZed by the ASR based on the gender 
speci?c characteristics of the Written language of the user. 
Speci?cally, if the ASR, using the gender-neutral grammar, 

recogniZes the speaker to have said “? noTeppm 9T0,” then 
the gender of the speaker Would be identi?ed as “male,” 
Whereas if the ASR recogniZes the speaker to have said 

“fl noTepsma 9T0,” then the gender of the speaker Would 
be identi?ed as “female.” 

An automatic speech recogniZer typically returns an 
ASCII representation of What it recogniZes a speaker to have 
said, along With a value indicative of a con?dence level 
associated With that recognition, ie., a value that expresses 
hoW con?dent the ASR is that the recogniZed Words are 
indeed What the speaker said. Preferably, an identi?cation of 
the gender of the speaker based on the recogniZed Words 
uttered by a user as described above, Would only be made if 
the con?dence level associated With the recognition of those 
Words is above a certain threshold level. For example, 
assume that the con?dence level associated With a given 
recognition attempt is expressed as a percentage, 0% being 
the loWest and 100% being the highest. One embodiment of 
the present invention may set a con?dence level of 80% as 
the threshold With respect to Which a gender identi?cation 
Will be made. Continuing With the above example, if the 

ASR recogniZes the speaker to have said “)1 noTeppm 9T0” 
(male) but the con?dence level associated With that recog 
nition is only 60%, then a gender identi?cation Will not be 
made based on that utterance. On the contrary, if the 
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con?dence level associated With that recognition attempt 
Was 95%, then the speaker’s gender Would be identi?ed as 
“male.” In other embodiments, however, the con?dence 
level may play no role in the gender identi?cation. 
As described hereinafter in greater detail, a gender iden 

ti?cation made in the manner described above can be used 
in several Ways to improve the overall performance of the 
speech application. According to one aspect of the invention, 
the gender identi?cation may be used at a subsequent state 
of the speech application dialogue to select a grammar 
speci?c to the identi?ed gender of the user. According to 
another aspect of the invention, the speech application may 
compare a gender identi?cation made at one state of a 
speech application dialogue With a gender identi?cation 
made at a subsequent state and may then adjust the con? 
dence level associated With a recognition of Words by the 
ASR at that subsequent state based on a comparison of those 
gender identi?cations. According to yet another aspect of the 
invention, the identi?cation of the gender of a user may be 
used by the speech application to provide gender-speci?c 
prompts to the user at various states of the dialogue. 

FIG. 1 is a How diagram illustrating the general process 
ing How of an exemplary speech application. A speech 
application typically implements a dialogue betWeen a user 
and a computer in order to provide some service to the user, 
such as Voice Mail, Bank By Phone, Emergency Number 
Facilities, Directory Assistance, Operator Assistance, Call 
Screening, Automatic Wake-up Services, and the like. 
Speech applications are an integral part of many interactive 
voice response (IVR) systems in use today. 

The dialogue that a speech application carries out is often 
expressed as a series of interconnected states, e.g., BEGIN 
DIALOGUE, STATE 1, STATE 2, STATE 3, TERMNATE 
DIALOGUE, etc., that de?ne the How of the dialogue. In the 
example shoWn, the dialogue may transition from STATE I 
to either STATE 2 or STATE 3, and then end at the 
TERMINATE DIALOGUE state. Essentially, each state of a 
dialogue represents one conversational interchange betWeen 
the application and a user. Components of a state are de?ned 
in the folloWing table: 

Component Function Examples 

Prompt De?nes What the speech Would you like to place 
application says to the an order? 
end user 

Response De?nes every possible user YES (yes, yes please, 
response to the prompt, certainly . . .) 

including its implications N0 (No, not right noW, 
to the application (i.e. no thanks . . .) 

meaning, content) HELP (Help, HoW do I 
do that . . .) 

OPERATOR (I need to talk 
to a person) . . . 

Action De?nes the action to be YES/System Available — 
performed for each response go to 

PLACEORDER state 
YES/System Unavailable — 

go to 
CALLBACKLATER 
state . . . 

based on current conditions 

FIG. 2 illustrates the processing performed by a speech 
application at any given state of the dialogue. (If one Wanted 
to adapt this to a Written communication program no 
changes are required except that the prompts Will be in 
Writing and the user’s responses Will also be in Writing.) As 
shoWn, for example, at step 200, the speech application 
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6 
plays a prompt to the user (e.g., “Would you like to place an 
order?”, “What happened to your cell phone?”, etc.). The 
prompt is typically “played” to a user by outputting an audio 
signal over Whatever interface through Which the user is 
interacting With the speech application. For example, the 
user may be interacting With the speech application over a 
telephone handset, or the user may be using a microphone 
and speakers attached directly to the computer that hosts the 
application. Alternatively, the prompt may be played over a 
Voice-over-IP (V OIP) connection. The prompt may initially 
be in an ASCII format and then converted to an audio signal 
via a text-to-speech (TTS) converter. Alternatively, the 
prompt may have been prerecorded and stored on the 
computer that hosts the speech application such that it can be 
retrieved from storage and played to the user over the 
particular audio interface. 

Next, at step 210, the speech application prepares an 
automatic speech recogniZer (ASR) for the response phase 
of the given state by, among other things, loading the ASR 
With the appropriate grammar containing the rules for rec 
ogniZing the set of expected responses that a user may utter 
at that state. According to the present invention, Where the 
speech application is deployed in an environment in Which 
the Written language of the speaker exhibits gender speci?c 
characteristics (such as Russian, Ukrainian, and Polish), the 
ASR may be loaded With a gender- neutral grammar con 
taining grammar rules for expected responses that may be 
uttered by both male and female users. As mentioned above, 
ASRs are available commercially from a variety of different 
vendors. Examples of commercially available ASRs include 
the Nuance product commercially available from Nuance 
Communications, Inc., the SpeechPearl product commer 
cially available from Philips Electronics N.V., and the 
OpenSpeech RecogniZer commercially available from 
SpeechWorks International, Inc. Commercially available 
ASRs typically have their oWn grammar ?le format speci?ed 
by the vendor. A speech application developer is required to 
adhere to the grammar format of the speci?c ASR being used 
When developing grammars for the ASR. 

Next, in step 220, the ASR provides the results of its 
attempt to recogniZe an utterance by the user. As discussed 
above, an ASR typically returns an ASCII representation of 
What it recogniZes a speaker to have said, along With a value 
indicative of a con?dence level associated With that 
recognition, i.e., a value that expresses hoW con?dent the 
ASR is that the recogniZed Words are indeed What the 
speaker said. The ASR may also perform a natural language 
understanding function to return an indication of the mean 
ing of the recogniZed Words. In other embodiments, this 
natural language understanding function may be performed 
by a separate component, sometimes referred to as a natural 
language interpreter (NLI). An example of an NLI used to 
determine the meaning of an utterance as recogniZed by an 
ASR is found in US. Pat. No. 6,094,635 (in Which it is 
referred to as a “runtime interpreter”) and in US. Pat. No. 
6,321,198 (in Which it is referred to as the “Runtime NLI). 

In accordance With the present invention, as discussed 
above, before transitioning to a next state of the dialogue 
(step 240), the results of the speech recognition attempt by 
the ASR are analyZed in step 23 in an attempt to identify 
from those results the gender of the user. As explained 
above, in accordance With the present invention, the gender 
of the speaker is identi?ed from the recogniZed Words 
uttered by the user based on gender-speci?c characteristics 
of the Written language of the user. For example, in the case 
of a Russian user that is expected to say “I lost it,” if the 
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ASR, using a gender-neutral grammar, recognizes the user to 

have said “}I HOTCPSIJI 9T0” then the gender of the speaker 
Would be identi?ed as “male,” Whereas if the ASR recog 

niZes the speaker to have said “ i1 no'repgna 9T0,” then the 
gender of the speaker Would be identi?ed as “female.” 

The reporting of an identi?ed gender to the speech 
application can be performed in any of a variety of Ways. As 
one example, the grammar rule for a male expression of a 
given phrase may be associated With a value, e. g., “M”, and 
the grammar rule for a female expression of a given phrase 
may be associated With a value, e.g., “F.” Upon detecting 
that a particular grammar rule has been met, the ASR may 
provide such a value to the speech application as part of the 
results of the recognition attempt. Again, as discussed 
above, Whether the ASR provides such an indication may 
depend upon a con?dence level associated With the particu 
lar recognition attempt. In other embodiments, the speech 
application itself could make a gender identi?cation from 
the ASCII representation output from the ASR. In either 
case, the speech application may de?ne a global variable, 
such as “GENDER,” that holds a value such as “M,” “F,” or 
“N” to indicate that the gender of the user is male, female, 
or undetermined (i.e., neutral). 

Preferably, the speech application dialogue may be 
designed to play, at a relatively early state in the dialogue, 
a prompt to the user that is likely to elicit a gender-speci?c 
response based on the gender-speci?c characteristics of the 
Written language of the user. In this manner, a gender 
identi?cation can be made early in the dialogue to enable the 
remainder of the dialogue to take advantage of that identi 
?cation in the manners described beloW. 

The gender identi?cation obtained in step 230 may be 
used by the system at a subsequent state to load a gender 
speci?c grammar (i.e., male or female) for that state at step 
210, instead of a gender-neutral grammar, as discussed 
further beloW. The gender identi?cation may also be used in 
step 200 at a subsequent state to alter the prompts offered for 
further communication based on knoWing the gender of the 
user Where such gender-speci?c prompts may be appropri 
ate. 

Referring to FIG. 3, a gender identi?cation made at a 
given state of a speech application dialogue may be us at a 
subsequent state to select a grammar for use at that state that 
is speci?c to the identi?ed ender of the user. According to 
this aspect of the present invention, the speech applicatio 
developer Will create, for each of at least some of the states 
of the speech application dialogue, both gender-neutral and 
gender-speci?c grammars for that state. For example, a 
developer creatin grammars for a state at Which the expected 
response of a Russian user Will be “I lost it,” Will create (1) 
a gender-neutral grammar containing grammar rules for both 

the 

(“H noTepgJla 3T0”) versions of the phrase, a (2) grammar 
speci?c to the male gender that Will contain a grammar rule 
for only the male version of the phrase, an (3) a grammar 
speci?c to the female gender that Will contain only the 
grammar rule for the female version of the phrase. The 
developer Will do the same for other states at Which the 
expected tterance from a user may re?ect similar gender 
speci?c characteristics of the Written language of the user. 
(Concomitantly With the use of grammars (2) and (3), 
appropriate gender-speci?c prompts may be used as Well, 
Where appropriate). 

According to this aspect of the invention, the speech 
application Will initially use the gender-neutral grammars at 
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8 
successive states of the dialogue until an identi?cation of the 
gender of the user can be made from the ASR results at a 
given state in the manner described above. If a particular 
gender is identi?ed (e.g., GENDER=M or GENDER=F), 
then at subsequent states for Which there is both a gender 
neutral grammar and a grammar speci?c to the identi?ed 
gender, the speech application Will load the ASR With the 
corresponding gender-speci?c grammar. As mentioned 
above, use of a gender-speci?c grammar may enhance the 
accuracy of the ASR at such subsequent states, because a 
gender-speci?c grammar has less grammar rules than a 
gender-neutral grammar (since it only has to have rules to 
recogniZe utterances by one gender). 

FIG. 3 is a diagram illustrating further details of hoW a 
gender identi?cation can be used to select gender-neutral 
and gender-speci?c grammars at various states of a dialogue 
in accordance With one embodiment of the invention. As 
shoWn at 300, a speech application Will initially utiliZe the 
gender-neutral grammars at various states of a dialogue. 
HoWever, if a gender identi?cation is made at a particular 
state in the manner described above based on the results 
obtained With a gender-neutral grammar, and that recogni 
tion has a high con?dence level, then as shoWn at 340, the 
speech application may transition to the use of gender 
speci?c grammars at subsequent states of the dialogue, as 
shoWn at 310. The speech application Will continue to 
employ the appropriate gender-speci?c grammar based on 
the previous gender identi?cation (male/female) as long as 
the con?dence associated With the recognition results 
obtained using those gender-speci?c grammars remains 
high, as illustrated at 330. If, hoWever, at a given state of the 
dialogue, the use of a gender-speci?c grammar results in one 
or more recognitions With loW con?dence levels, the speech 
application may transition back to the use of the gender 
neutral grammars, as illustrated at 350. The speech appli 
cation Will continue to use the gender-neutral grammars if 
recognition attempts continued to produce loW con?dence 
results or in the event of a misrecognition or silence by the 
user. Again, hoWever, if at any subsequent state a gender 
identi?cation is again made With high con?dence, then the 
speech application Will once again transition to the use of the 
appropriate gender-speci?c grammar. 

According to another aspect of the invention, Which may 
or may not be used in conjunction With the method of 
selecting gender-speci?c grammars based on a gender iden 
ti?cation discussed above, the speech application may com 
pare a gender identi?cation made at a prior state of the 
dialogue from a gender-neutral grammar With a gender 
identi?cation made at a subsequent state With another 
gender-neutral grammar and may then adjust a con?dence 
level associated With a recognition of Words by the ASR at 
that subsequent state based on a comparison of those gender 
identi?cations. In greater detail, at a given state of the speech 
application dialogue, an ASR may be loaded With a gender 
neutral grammar and a gender identi?cation may be made in 
the manner described above from the recogniZed Words 
uttered by a user based on gender-speci?c characteristics of 
the Written language of the user. At a subsequent state of the 
dialogue, the ASR may again be loaded With a gender 
neutral grammar for that state and a recognition attempt 
made. That recognition attempt may also produce a gender 
identi?cation made in the manner described above. Accord 
ing to this further aspect of the invention, the gender 
identi?cation made at this subsequent state may be com 
pared to the gender identi?cation made at the prior state, and 
an adjustment may be made to the con?dence level associ 
ated With the results of the recognition at the subsequent 
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state based on the comparison. For example, if the gender of 
a user is identi?ed from the recognized Words uttered by the 
user at the prior state With a relatively high con?dence level, 
and then the Words recognized at the subsequent state Would 
indicate a different gender, then the con?dence level asso 
ciated With the recognition of Words at that subsequent state 
may be loWered since the gender identi?cation does not 
match that of the previous state, i.e., the mismatch betWeen 
the gender identi?cations suggests a possible misrecogni 
tion. On the other hand, if the gender identi?cation at the 
subsequent state matched the gender identi?cation at the 
prior state, the con?dence level associated With the recog 
nition at that subsequent state may be raised. Thus, the 
gender identi?cation can be used as a further measure of the 
con?dence associated With a particular recognition attempt. 

According to yet another aspect of the present invention, 
a gender identi?cation made at a given state of a speech 
application dialogue in the manner described above may be 
used by the speech application at subsequent states to select 
prompts to be played to the user that are more appropriate 
for the identi?ed gender. For example, after identifying the 
gender of a user as “male,” subsequent prompts may address 
the user With the salutation “Mr,” Whereas if the gender of 
the user is identi?ed as “female,” subsequent prompts may 
address the user With the salutation “Miss” or “Mrs.” 

FIG. 4 is a block diagram illustrating an exemplary 
system in Which the present invention may be embodied. As 
shoWn, the system comprises a speech application 400 that 
carries out a dialogue With a user, as described above, 
Wherein the dialogue comprises a plurality of states. The 
speech application may be implemented in a high level 
programming language, such as, for example, C, C++, or 
Java. Alternatively, the program code may be implemented 
in assembly or machine language. In any case, the language 
may be a compiled or an interpreted language. The speech 
application may also be developed using any of a variety of 
commercially available speech application development 
tools, including, for example, the Natural Language Speech 
Assistant (NLSA) available from Unisys Corporation. 

The speech application 400 interfaces With an automatic 
speech recognizer (ASR) 410 that, at the direction of the 
speech application, recognizes Words uttered by a user in 
response to a prompt at a given state of the dialogue based 
on a grammar speci?ed by the speech application for that 
state. The ASR may comprise any commercially available or 
proprietary speech recognizer. In one embodiment, the ASR 
comprises a speaker independent, continuous speech recog 
nrzer. 

In the example shoWn, a user interfaces With the speech 
application 400 using a telephone 450 connected to the 
public sWitched telephone netWork (PSTN) 440. A tele 
phony interface 430 provides an interface betWeen the PSTN 
440 and the speech application 400 and ASR 410 in a 
conventional manner. In other embodiments, the user may 
interface With the speech application in other Ways, such as 
via a microphone and speakers attached to the computer on 
Which the speech application executes, via a voice-over-IP 
(VOIP) connection, or via a voiceXML broWser. 

The system may further comprise a natural language 
interpreter (N L1) 420, in the event that its functionality is not 
provided as part of the ASR 410. The NLI accesses a given 
grammar, Which expresses valid utterances, and associates 
them With tokens and provides other information relevant to 
the application. The NLI extracts and processes a user 
utterance based on the grammar to provide information 
useful to the application, such as a token representing the 
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10 
meaning of the utterance. This token may then, for example, 
be used to determine What action the speech application Will 
take in response. As mentioned above, the operation of an 
exemplary NLI is described in US. Pat. No. 6,094,635 (in 
Which it is referred to as the “runtime interpreter”) and in 
US. Pat. No. 6,321,198 (in Which it is referred to as the 
“Runtime NLI”). 
The system further comprises a memory device 460 that 

stores, for each of at least some of the states of the speech 
application dialogue, a gender-neutral grammar for that 
state. For example, as shoWn, the memory device 460 stores 
gender-neutral grammars 470, 480, 490 (designated GlN, 
G2N . . . GxN, respectively) that are each associated With a 

given state of the dialogue (e.g State 1, State 2 . . . State x, 
etc.). As further shoWn, in accordance With one aspect of the 
present invention discussed above, the memory device 460 
may also store, for at least some of the states of the dialogue, 
gender-speci?c grammars (472, 474, 482, 484, 492, 494) for 
those states (e.g., grammars GIM and GIF for State 1, 
grammars G2M and G2F for State 2, grammars GxM and 
GxF for State x, and so on). The memory device 460 may 
comprise any computer-readable storage medium, such as a 
?oppy diskette, CD-ROM, CD-RW, CD-R, DVD-ROM, 
DVD-RAM, hard disk drive, magnetic tape or any other 
magnetic, optical, or otherWise machine-readable storage 
medium. 
The system illustrated in FIG. 4 may be used to carry out 

any of the aspects of the present invention described above. 
Thus, the ASR 410 may use one of the gender-neutral 
grammars 470, 480, 490 at a particular state to recognize 
Words uttered by a user of the speech application 400, and 
the system may then identify a gender (i.e., male or female) 
of the user from one or more of the recognized Words based 
on gender-speci?c characteristics of the Written language of 
the user. The gender identi?cation may be used at a subse 
quent state of the speech application dialogue to select a 
grammar speci?c to the identi?ed gender of the user (e.g., 
one of grammars 472, 474, 482, 484, 492, 494, etc.). The 
speech application 400 may compare a gender identi?cation 
made at one state of the dialogue With a gender identi?cation 
made at a subsequent state and may then adjust the con? 
dence level associated With a recognition of Words by the 
ASR 410 at that subsequent state based on a comparison of 
those gender identi?cations. The identi?cation of the gender 
of a user may also be used by the speech application 400 to 
provide gender-speci?c prompts to the user at various states 
of the dialogue. The system of the present invention can be 
implemented on any of a variety of computing platforms and 
is in no Way limited to any one computing platform or 
speech application development environment. 
The methods and system described above may be embod 

ied in the form of program code (i.e., instructions) stored on 
a computer-readable medium, such as a ?oppy diskette, 
CD-ROM, DVD-ROM, DVD-RAM, hard disk drive, or any 
other machine-readable storage medium, Wherein, When the 
program code is loaded into and executed by a machine, 
such as a computer, the machine becomes an apparatus for 
practicing the invention. The present invention may also be 
embodied in the form of program code that is transmitted 
over some transmission medium, such as over electrical 
Wiring or cabling, through ?ber optics, over a netWork, 
including the lntemet or an intranet, or via any other form 
of transmission, Wherein, When the program code is received 
and loaded into and executed by a machine, such as a 
computer, the machine becomes an apparatus for practicing 
the invention. When implemented on a general-purpose 
processor, the program code combines With the processor to 
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provide a unique apparatus that operates analogously to 
speci?c logic circuits. The program code may be imple 
mented in a high level programming language, such as, for 
example, C, C++, or Java. Alternatively, the program code 
may be implemented in assembly or machine language. In 
any case, the language may be a compiled or an interpreted 
language. 
As the foregoing illustrates, the present invention is 

directed to systems and methods for improving the perfor 
mance of a speech application deployed in an environment 
in Which the Written language of a user exhibits gender 
speci?c characteristics. It should be appreciated that changes 
could be made to the embodiments described above Without 
departing from the inventive concepts thereof. It should be 
understood, therefore, that this invention is not limited to the 
particular embodiments disclosed, but it is intended to cover 
all modi?cations Within the spirit and scope of the present 
invention as de?ned by the appended claims. 
What is claimed is: 
1. A method for improving the performance of an appli 

cation deployed in an environment in Which the Written 
language of a user exhibits gender speci?c characteristics, 
the method comprising: 

(a) recognizing Words provided by a user based on a 
gender-neutral grammar; and 

(b) identifying a gender of the user from one or more of 
the recognized Words provided by the user, based on 
gender-speci?c characteristics of the Written language 
of the user, including the tense of the Written language. 

2. The method recited in claim 1, further comprising: 
(c) recognizing Words subsequently provided by the user 

based on a grammar speci?c to the identi?ed gender of 
the user. 

3. The method recited in claim 2, further comprising 
performing (b) and (c) only if a con?dence level associated 
With the recognition of Words in (a) is above a predetermined 
threshold. 

4. The method recited in claim 2, further comprising 
repeating (a) and (b) if a con?dence level associated With the 
recognition of Words in (c) is beloW a predetermined thresh 
old. 

5. The method recited in claim 2, Wherein prior to 
performing (a), the method further comprises prompting the 
user to elicit a response from the user that is likely to exhibit 
the gender-speci?c charactetistics. 

6. The method recited in claim 1, further comprising: 
(c) recognizing Words subsequently provided by the user 

based on the gender-neutral grammar; 
(d) identifying a gender of the user from one or more of 

the Words recognized in (c), based on gender-speci?c 
characteristics of the Written language of the user; and 

(e) adjusting a con?dence level associated With the Words 
recognized in (c) based on a comparison of the iden 
ti?ed genders obtained in (b) and (d). 

7. The method recited in claim 1, further comprising 
providing subsequent prompts to the user based at least in 
part upon the identi?ed gender of the user. 

8. The method recited in claim 7, Wherein said prompts 
are provided in Written form. 

9. The method recited in claim 1, Wherein the Words 
provided by a user are provided by the user in Written form. 

10. A system for conducting a dialogue betWeen a user 
and a computer, the system comprising: 

a speech application executing on the computer that 
carries out the dialogue, Wherein the dialogue com 
prises a plurality of states; 
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12 
an automatic speech recognizer (ASR) that, at the direc 

tion of the speech application, recognizes Words pro 
vided by the user in response to a prompt at a given 
state of the dialogue based on a grammer speci?ed by 
the speech application for that state; and 

a memory device that stores, for each of at least some of 
the states of the dialogue, a gender-neutral grammer for 
that state, 

the system identifying a gender of the user from one or 
more of the Words recognized by the ASR at a given 
state using the gender-neutral grammar for that state, 
based on gender-speci?c characteristics of the Written 
language of the user, including the tense of the Written 
language. 

11. The system recited in claim 10, Wherein the speech 
application is designed to prompt the user at a particular 
state in the dialogue to elicit a response from the user that is 
expected to exhibit the gender-speci?c characteristics. 

12. The system recited in claim 10, Wherein the ASR 
comprises a speaker independent, continuous speech recog 
nizer. 

13. The system recited in claim 10, Wherein the memory 
deivce also stores, for each of the at least some states, at least 
one gender-speci?c grammar for that state, and Wherein after 
an identi?cation of the gender of the user is made, the speech 
application selects for use by the ASR at a subsequent state 
a gender-speci?c grammar for that state based on the iden 
ti?cation of the gender of the user. 

14. The system recited in claim 13, Wherein the at least 
one gender-speci?c grammar for a given state comoprises a 
?rst grammar speci?c to a male gender and a second 
grammar speci?c to a female gender, the speech application 
selecting one of the ?rst and second gender-speci?c gram 
mars based on the identi?cation of the gender of the user. 

15. The system recited in claim 13, Wherein the speech 
application reverts to a gender-neutral grammar at a subse 
quent state if the use of a gender-speci?c grammar at a prior 
state results in a recognition of Words provided by a user 
having an associated con?dence level that is beloW a pre 
determined threshold. 

16. The system recited in claim 10, Wherein a con?dence 
level associated With a recognition of Words by the ASR at 
one state is adjusted based on a comparison of a gender 
identi?cation made for that state With a gender identi?cation 
made for a different state. 

17. The sytem recited in claim 10, Wherein the speech 
application selects a prompt to be played to the user at a 
given state based at least in part on a prior identi?cation of 
the gender of the user. 

18. The system recited in claim 10 Wherein prompts are 
provided to the user in Written form. 

19. The system recited in claim 10 Wherein the Words 
recognized by the system are provided by a user in Written 
form. 

20. A computer-readable medium having stored thereon 
program code for improving the performance of a speech 
application deployed in an environment in Which the Written 
language of a user exhitibs gender speci?c characteristics, 
the program code, When executed by a computer, causes the 
computer to: 

(a) recognize Words provided by a user based on a 
gender-neutral grammar; and 

(b) identify a gender of the user from one or more of the 
recognized Words provided by the user, based on 
gender-speci?c characteristics of the Written language 
of the user, including the tense of the Written language. 

21. The computer-readable medium recited in claim 20, 
Wherein the program code further causes the computer to: 
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(c) recognize Words subsequently provided by the user 
based on a grammar speci?c to the identi?ed gender of 
the user. 

22. The computer-readable medium recited in claim 21, 
Wherein the program code causes the computer to perform 
(b) and (c) only if a con?dence level associated With the 
recognition of Words in (a) is above a predetermined thresh 
old. 

23. The computer-readable medium recited in claim 21, 
Wherein the program code causes the computer to repeat (a) 
and (b) if a con?dence level associated With the recognition 
of Words in (c) is beloW a predetermined threshold. 

24. The computer-readable medium recited in claim 21, 
Wherein prior to performing (a), the program code causes the 
computer to prompt the user to elicit a response from the 
user that is likely to exhibit the gender-speci?c characteris 
tics. 

25. The computer-readable medium recited in claim 20, 
Wherein the program code further causes the computer to: 

14 
(c) recogniZe Words subsequently provided by the user 

based on the gender-neutral grammar; 

(d) identity a gender of the user from one or more of the 
Words recogniZed in (c), based on gender-speci?c char 
acteristics of the Written language of the user; and 

(e) adjust a con?dence level associated With the Words 
recogniZed in (c) based on a comparison of the iden 
ti?ed genders obtained in (b) and (d). 

26. The computer-readable medium recited in claim 20, 
Wherein the program code further causes the computer to 
provide subsequent prompts to the user based at least in part 
upon the identi?ed gender of the user. 

27. The computer-readable medium recited in claim 26, 
Wherein said prompts are provided in Written form. 

28. The computer-readable medium recited in claim 20, 
Wherein the Words provided by a user in Written form. 

* * * * * 


