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DYNAMIC NATURAL LANGUAGE 
UNDERSTANDING 

[0001] This application is a continuation of application Ser. 
No. 11/562,132 ?led Nov. 21, 2006, Which is a continuation 
ofapplication Ser. No. 10/097,537 ?led Mar. 13, 2002, Which 
claims the priority of provisional application Ser. No. 60/275, 
598 ?led on Mar. 13, 2001, all of Which are incorporated 
herein by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to natural language under 
standing. 

BACKGROUND OF THE INVENTION 

[0003] Natural language understanding systems and meth 
ods traditionally use strict grammar or statistics. 
[0004] Grammar based natural language understanding 
systems and methods typically use a parser to parse a text into 
a tree, i.e. a hierarchical (“depth”) structure. Elements of the 
tree are processed in a hierarchical manner, either bottom up 
or top doWn. In order to achieve successful understanding of 
the text, the sentence structure/ grammar generally needs to 
conform to rules, thereby placing constraints on the freedom 
of expression of the submitter of the text. 
[0005] Statistically based natural language understanding 
systems and methods typically use many statistical methods 
including classi?cation to understand a text. Freedom of 
expression by the submitter of the text is therefore enhanced. 
[0006] Systems of the related art include the folloWing: 
[0007] US. Pat.No. 5,680,511 to Baker, et al. in one aspect, 
provides Word recognition systems that operate to recognize 
an unrecognized or ambiguous Word that occurs Within a 
passage of Words. The system can offer several Words as 
choice Words for inserting into the passage to replace the 
unrecognized Word. The system can select the best choice 
Word by using the choice Word to extract from a reference 
source, sample passages of text that relate to the choice Word. 
For example, the system can select the dictionary passage that 
de?nes the choice Word. The system then compares the 
selected passage to the current passage, and generates a score 
that indicates the likelihood that the choice Word Would occur 
Within that passage of text. The system can select the choice 
Word With the best score to substitute into the passage. The 
passage of Words being analyzed can be any Word sequence 
including an utterance, a portion of handwritten text, a portion 
of typeWritten text or other such sequence of Words, numbers 
and characters. Alternative embodiments of the present 
invention are disclosed Which function to retrieve documents 
from a library as a function of context. 

[0008] US. Pat. No. 5,642,519 to Martin provide a uni?ed 
grammar for a speech interpreter capable of real-time speech 
understanding for user applications running on a general pur 
pose microprocessor-based computer. The speech interpreter 
includes a uni?ed grammar (UG) compiler, a speech recog 
nizer and a natural language (N L) processor. The UG com 
piler receives a common UG lexicon and uni?ed grammar 
description, and generates harmonized speech recognition 
(SR) and NL grammars for the speech recognizer and natural 
language processor, respectively. The lexicon includes a plu 
rality of UG Word entries having prede?ned characteristics, 
i.e., features, While the UG description includes a plurality of 
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complex UG rules Which de?ne grammatically alloWable 
Word sequences. The UG compiler converts the complex UG 
rules (complex UG rules include augmentations for con 
straining the UG rules) into permissible SR Word sequences 
and SR simple rules (simple rules do not include any aug 
mentation) for the SR grammar. The SR grammar is a com 
pact representation of the SR Word entries corresponding to 
the UG Word entries, permissible SR Word sequences and 
simple SR rules corresponding to the augmentations of the 
complex UG rules. The NL grammar provides the NL pro 
cessor With NL patterns enabling the NL processor to extract 
the meaning of the validated Word sequences passed from the 
speech recognizer. 
[0009] US. Pat. No. 5,991,712 also to Martin teaches that 
improved Word accuracy of speech recognition can be 
achieved by providing a scheme for automatically limiting 
the acceptable Word sequences. Speech recognition systems 
consistent With the present invention include a lexicon data 
base With Words and associated lexical properties. The sys 
tems receive exemplary clauses containing permissible Word 
combinations for speech recognition, and identify additional 
lexical properties for selected Words in the lexicon database 
corresponding to Words in the received exemplary clauses 
using lexical property tests of a grammar database. Certain 
lexical property tests are sWitchable to a disabled state. To 
identify the additional lexical properties, the exemplary 
clauses are parsed With the sWitchable lexical property tests 
disabled to produce an index of the lexical properties corre 
sponding to the exemplary clauses. The lexicon database is 
updated With the identi?ed additional lexical properties by 
assigning the lexical properties to the corresponding Words of 
the lexicon database. The grammar database is compiled With 
the lexical property tests enabled and the lexicon database 
With the assigned lexical properties to produce a grammar that 
embodies constraints of the lexical property tests and the 
lexical properties. 
[0010] US. Pat. No. 5,918,222 to Fukui, et al. teaches a 
data storage means for storing data in a predetermined infor 
mation form. An information retrieval means retrieves the 
data stored in the data storage means. A reception means 
receives an information disclosure demand from a demander, 
a response rule storage means for storing general knowledge 
for generating a response responding to the demander and a 
personal relationship information associated With a unique 
personal relationship betWeen a user having the data on an 
information provider side and a user on an information 
demander side. A response plan formation means, responsive 
to the demand received by the reception means, plans a 
response for exhibiting, to the information demander, data 
obtained by causing the retrieval means to retrieve the data 
stored in the data storage means on the basis of the knoWledge 
and the personal relationship information stored in the 
response rule storage means. A response generation means 
generates the response to the information demander in accor 
dance With the plan formed by the response plan formation 
means. 

[0011] US. Pat. No. 5,987,404 to Della Pietra, et. al. pro 
poses using statistical methods to do natural language under 
standing. The key notion is that there are “strings” of Words in 
the natural language, that correspond to a single semantic 
concept. One can then de?ne an alignment betWeen an entire 
semantic meaning (consisting of a set of semantic concepts), 
and the English. This is modeled using P(E,A|S). One can 
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model p(S) separately. This allows each parameter to be mod 
eled using many different statistical models. 

[0012] Us. Pat. No. 5,576,954 to Driscoll teaches a proce 
dure for determining text relevancy and can be used to 
enhance the retrieval of text documents by search queries. 
This system helps a user intelligently and rapidly locate infor 
mation found in large textual databases. A ?rst embodiment 
determines the common meanings betWeen each Word in the 
query and each Word in the document. Then an adjustment is 
made for Words in the query that are not in the documents. 
Further, Weights are calculated for both the semantic compo 
nents in the query and the semantic components in the docu 
ments. These Weights are multiplied together, and their prod 
ucts are subsequently added to one another to determine a real 

value number (similarity coef?cient) for each document. 
Finally, the documents are sorted in sequential order accord 
ing to their real value number from largest to smallest value. 
Another, embodiment is for routing documents to topics/ 
headings (sometimes referred to as ?ltering). Here, the impor 
tance of each Word in both topics and documents are calcu 
lated. Then, the real value number (similarity coef?cient) for 
each document is determined. Then each document is routed 
one at a time according to their respective real value numbers 
to one or more topics. Finally, once the documents are located 
With their topics, the documents can be sorted. This system 
can be used to search and route all kinds of document collec 
tions, such as collections of legal documents, medical docu 
ments, neWs stories, and patents. 
[0013] US. Pat. No. 5,642,502 also to Driscoll teaches a 
system and method for retrieving relevant documents from a 
text data base collection comprised of patents, medical and 
legal documents, journals, neWs stories and the like. Each 
small piece of text Within the documents such as a sentence, 
phrase and semantic unit in the data base is treated as a 
document. Natural language queries are used to search for 
relevant documents from the data base. A ?rst search query 
creates a selected group of documents. Each Word in both the 
search query and in the documents are given Weighted values. 
Combining the Weighted values creates similarity values for 
each document Which are then ranked according to their 
relevant importance to the search query. A user reading and 
passing through this ranked list checks off Which documents 
are relevant or not. Then the system automatically causes the 
original search query to be updated into a second search query 
Which can include the same Words, less Words or different 
Words than the ?rst search query. Words in the second search 
query can have the same or different Weights compared to the 
?rst search query. The system automatically searches the text 
data base and creates a second group of documents, Which as 
a minimum does not include at least one of the documents 
found in the ?rst group. The second group can also be com 
prised of additional documents not found in the ?rst group. 
The ranking of documents in the second group is different 
than the ?rst ranking such that the more relevant documents 
are found closer to the top of the list. 

[0014] Us. Pat. No. 5,893,092 also to Driscoll teaches a 
search system and method for retrieving relevant documents 
from a text data base collection comprised of patents, medical 
and legal documents, journals, neWs stories and the like. Each 
small piece of text Within the documents such as a sentence, 
phrase and semantic unit in the data base is treated as a 
document. Natural language queries are used to search for 
relevant documents from the data base. A ?rst search query 
creates a selected group of documents. Each Word in both the 
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search query and in the documents are given Weighted values. 
Combining the Weighted values creates similarity values for 
each document Which are then ranked according to their 
relevant importance to the search query. A user reading and 
passing through this ranked list checks off Which documents 
are relevant or not. Then the system automatically causes the 
original search query to be updated into a second search query 
Which can include the same Words, less Words or different 
Words than the ?rst search query. Words in the second search 
query can have the same or different Weights compared to the 
?rst search query. The system automatically searches the text 
data base and creates a second group of documents, Which as 
a minimum does not include at least one of the documents 
found in the ?rst group. The second group can also be com 
prised of additional documents not found in the ?rst group. 
The ranking of documents in the second group is different 
than the ?rst ranking such that the more relevant documents 
are found closer to the top of the list. 

[0015] Us. Pat. No. 6,088,692 also to Driscoll teaches a 
natural language search system and method for retrieving 
relevant documents from a text data base collection com 
prised of patents, medical and legal documents, journals, 
neWs stories and the like. Each small piece of text Within the 
documents such as a sentence, phrase and semantic unit in the 
data base is treated as a document. Natural language queries 
are used to search for relevant documents from the data base. 
A ?rst search query creates a selected group of documents. 
Each Word in both the search query and in the documents are 
given Weighted values. Combining the Weighted values cre 
ates similarity values for each document Which are then 
ranked according to their relevant importance to the search 
query. A user reading and passing through this ranked list 
checks off Which document are relevant or not. Then the 
system automatically causes the original search query to be 
updated into a second search query Which can include the 
same Words, less Words or different Words than the ?rst search 
query. Words in the second search query can have the same or 
different Weights compared to the ?rst search query. The 
system automatically searches the text data base and creates a 
second group of documents, Which as a minimum does not 
include at least one of the documents found in the ?rst group. 
The second group can also be comprised of additional docu 
ments not found in the ?rst group. The ranking of documents 
in the second group is different than the ?rst ranking such that 
the more relevant documents are found closer to the top of the 
list. 

[0016] Us. Pat. No. 5,694,592 also to Driscoll teaches a 
procedure for determining text relevancy that can be used to 
enhance the retrieval of text documents by search queries. 
This system helps a user intelligently and rapidly locate infor 
mation found in large textual databases. A ?rst embodiment 
determines the common meanings betWeen each Word in the 
query and each Word in the document. Then an adjustment is 
made for Words in the query that are not in the documents. 
Further, Weights are calculated for both the semantic compo 
nents in the query and the semantic components in the docu 
ments. These Weights are multiplied together, and their prod 
ucts are subsequently added to one another to determine a real 

value number (similarity coef?cient) for each document. 
Finally, the documents are sorted in sequential order accord 
ing to their real value number from largest to smallest value. 
Another, embodiment is for routing documents to topics/ 
headings (sometimes referred to as faltering). Here, the 
importance of each Word in both topics and documents are 
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calculated. Then, the real value number (similarity coef? 
cient) for each document is determined. Then each document 
is routed one at a time according to their respective real value 
numbers to one or more topics. Finally, once the documents 
are located With their topics, the documents can be sorted. 
This system can be used to search and route all kinds of 
document collections, such as collections of legal documents, 
medical documents, neWs stories, and patents. 
[0017] Us. Pat. No. 6,138,085 to Richardson, et al. teaches 
a facility for determining, for a semantic relation that does not 
occur in a lexical knowledge base, Whether this semantic 
relation should be inferred despite its absence from the lexical 
knowledge base. This semantic relation to be inferred is pref 
erably made up of a ?rst Word, a second Word, and a relation 
type relating the meanings of the ?rst and second Words. In a 
preferred embodiment, the facility identi?es a salient seman 
tic relation having the relation type of the semantic relation to 
be inferred and relating the ?rst Word to an intermediate Word 
other than the second Word. The facility then generates a 
quantitative measure of the similarity in meaning betWeen the 
intermediate Word and the second Word. The facility further 
generates a con?dence Weight for the semantic relation to be 
inferred based upon the generated measure of similarity in 
meaning betWeen the intermediate Word and the second Word. 
The facility may also generate a con?dence Weight for the 
semantic relation to be inferred based upon the Weights of one 
or more paths connecting the ?rst and second Words 

[0018] Us. Pat. No. 5,675,710 to LeWis teaches a method 
and apparatus for training a text classi?er. A supervised leam 
ing system and an annotation system are operated coopera 
tively to produce a classi?cation vector Which can be used to 
classify documents With respect to a de?ned class. The anno 
tation system automatically annotates documents With a 
degree of relevance annotation to produce machine annotated 
data. The degree of relevance annotation represents the 
degree to Which the document belongs to the de?ned class. 
This machine annotated data is used as input to the supervised 
learning system. In addition to the machine annotated data, 
the supervised learning system can also receive manually 
annotated data and/ or a user request. The machine annotated 
data, along With the manually annotated data and/or the user 
request, are used by the supervised learning system to pro 
duce a classi?cation vector. In one embodiment, the super 
vised learning system comprises a relevance feedback 
mechanism. The relevance feedback mechanism is operated 
cooperatively With the annotation system for multiple itera 
tions until a classi?cation vector of acceptable accuracy is 
produced. The classi?cation vector produced by the invention 
is the result of a combination of supervised and unsupervised 
learning 
[0019] Us. Pat. No. 6,311,152 to Bai, et. al teaches a sys 
tem (100, 200) for tokeniZation and named entity recognition 
of ideographic language. In the system, a Word lattice is 
generated for a string of ideographic characters using ?nite 
state grammars (150) and a system lexicon (240). Segmented 
text is generated by determining Word boundaries in the string 
of ideographic characters using the Word lattice dependent 
upon a contextual language model (152A) and one or more 
entity language models (152B). One or more named entities is 
recogniZed in the string of ideographic characters using the 
Word lattice dependent upon the contextual language model 
(152A) and the one or more entity language models (152B). 
The contextual language model (152A) and the one or more 
entity language models (152B) are each class-based language 
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models. The lexicon (240) includes single ideographic char 
acters, Words, and predetermined features of the characters 
and Words. 
[0020] What is needed in the art is a method and system for 
understanding natural language that includes inter alia statis 
tical steps and elements Which also take advantage of hierar 
chical-structure. What is also needed in the art is a system and 
method Where the extraction of one part of a text Which 
belongs to one semantic category assists in the extraction of 
another part Which belongs to a semantic category of a dif 
ferent hierarchical level. In addition, What is needed in the art 
is a method and system for understanding natural language 
Where later steps of the process are affected based on the 
results of earlier steps, thereby introducing a dynamic aspect 
to the method and system. 

SUMMARY OF THE INVENTION 

[0021] According to the present invention, there is provided 
a method for use in a method for understanding a natural 
language text, comprising performing the folloWing selec 
tively in a statistical manner: attempting to extract at least one 
value belonging to a semantic category from a natural lan 
guage text or a form thereof; and if a result of the attempting 
complies With a predetermined criterion, attempting to 
extract, based on the result, at least one value belonging to 
another semantic category of a different hierarchical level 
than the semantic category, else performing at least one action 
from a group of actions including: asking a submitter of the 
text a question Whose content depends on the result and 
giving up on understanding the natural language text. 
[0022] In one embodiment, the predetermined criterion is 
at least one from a group including: at least one value for the 
semantic category Was extracted, only one value for the 
semantic category Was extracted, one of the at least one value 
extracted for the semantic category is selected based on a 
grade thereof, a correct number of values for the semantic 
category Were extracted, a correct number of values for the 
semantic category are selected based on grades thereof from 
among the at least one value extracted for the semantic cat 
egory, at least some values belonging to other previously 
extracted at least one semantic category are appropriate for at 
least one value extracted for the semantic category, values 
belonging to other previously extracted at least one semantic 
category are appropriate for only one value extracted for the 
semantic category, the semantic category is a particular 
semantic category Where an unlimited number of extracted 
values is alloWed, it is desired to process in parallel more than 
one extracted value for the semantic category, there is a 
default value corresponding to each required value for the 
semantic category Which Was not extracted, there is only one 
possible value for the semantic category, and there is only a 
correct number of possible values for the semantic category. 
[0023] According to the present invention, there is also 
provided, a method for understanding a natural language text, 
comprising: receiving a natural language text; processing 
each at least tWo semantic categories, the each on a different 
hierarchical level, by performing the folloWing selectively in 
a statistical manner: (i) attempting to determine at least one 
value belonging to the each semantic category through 
extraction, Wherein if the each semantic category is not a ?rst 
processed of the at least tWo semantic categories, then the 
attempting is based on results of previously processed seman 
tic categories, and (ii) if the each semantic category is not a 
last processed of the at least tWo semantic categories and a 
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result of the attempting does not comply With a predeter 
mined criterion, dialoging With a submitter of the text and 
receiving at least one ansWer from the submitter, Wherein at 
least one value determined from the at least one ansWer aug 
ments the result so as to comply With the predetermined 
criterion and alloW extraction attempts for other of the at least 
tWo semantic categories to be subsequently processed; and 
evaluating values determined for the at least tWo semantic 
categories With respect to one another to determine Whether 
the values are su?icient to understand the text, and if the 
values are not suf?cient: dialoging With the submitter, receiv 
ing at least one ansWer from the submitter, determining from 
the at least one ansWer at least one value belonging to at least 
one of the at least tWo semantic categories, the at least one 
value in conjunction With earlier determined values being 
suf?cient to understand the text. 

[0024] According to the present invention there is further 
provided a method for training at least tWo classi?ers to 
understand a natural language text, comprising: introducing 
entries into a database, the entries belonging to at least tWo 
semantic categories of different hierarchical levels; de?ning 
examples of natural language texts, Wherein at least some of 
the examples include embedded syntactic tokens based on the 
entries; and training at least tWo classi?ers for the at least tWo 
semantic categories using the examples or a form thereof. 

[0025] According to the present invention, there is provided 
a module for use in a system for natural language understand 
ing, comprising: at least one classi?er or pseudo classi?er 
con?gured to extract values belonging to a semantic category 
from a natural language text or a form thereof; and an action 
resolver con?gured if a result of extracting values of the 
semantic category complies With a predetermined criterion to 
employ based on the result at least one classi?er or pseudo 
classi?er to extract values belonging to another semantic 
category of a different hierarchical level, and con?gured if the 
result does not comply With a predetermined criterion to 
perform at least one action from a group of actions including: 
employing based on the result a dialog management module 
and giving up on understanding the natural language text. 

[0026] According to the present invention, there is also 
provided: a system for natural language understanding, com 
prising: at least tWo classi?ers or pseudo classi?ers con?g 
ured to extract values belonging to at least tWo semantic 
categories on different hierarchical levels from a natural lan 
guage text or a form thereof; a dialog management module 
con?gured to dialog With a submitter of the natural language 
text; at least one evaluation module con?gured to evaluate 
values belonging to the at least tWo semantic categories; and 
an action resolver con?gured to cause the text to be under 
stood by (i) employing, if a result of extracting values of a 
semantic category complies With a predetermined criterion 
and the semantic category is not a last to be processed seman 
tic category, a classi?er or pseudo classi?er based on the 
result to extract values belonging to another semantic cat 
egory, by (ii) employing, if the result does not comply With a 
predetermined criterion and the semantic category is not a last 
to be processed semantic category, a dialog management 
module and then employing, based on the result as augmented 
by at least one ansWer received from the submitter by the 
dialog management module, a classi?er or pseudo classi?er 
to extract values belonging to another semantic category, and 
by (iii) employing the evaluation module to evaluate the val 
ues of the at least tWo semantic categories in relation to one 
another in order to determine if the values are su?icient to 

Jun. 26, 2008 

understand the text and if the values are not su?icient employ 
ing the dialog management module to determine at least one 
value, the at least one value in conjunction With the values 
being su?icient to understand the text. 

[0027] According to the present invention, there is further 
provided a system for training classi?ers for natural language 
understanding, comprising: a real time database including 
entries related to semantic categories on at least tWo different 
hierarchical levels; classi?ers for the semantic categories; and 
a knowledge Work tool con?gured to develop syntactic tokens 
from the entries, embed the tokens in examples and train the 
classi?ers at least partially on the examples. 

[0028] According to the present invention there is still fur 
ther provided a method for understanding a natural language 
text, comprising performing the folloWing in a selectively 
statistical manner: receiving a natural language text; extract 
ing at least one parameter value from the text or a form 
thereof; identifying at least one parameter type related to each 
extracted parameter value; providing at least one restatement 
of the received text, each at least one restatement having 
embedded Within, at least one of the identi?ed parameter 
types; extracting at least one overall category value from the 
at least one restatement or a form thereof; selecting a subcat 
egory extractor corresponding to one of the extracted at least 
one overall category, and using the selected subcategory 
extractor to extract at least one subcategory value; choosing 
one of the at least one extracted subcategory values; evaluat 
ing the at least one identi?ed parameter type in relation to the 
chosen subcategory value; and concluding that the natural 
language text is understood. 

[0029] According to the present invention, there is yet fur 
ther provided system for understanding a natural language 
text, comprising: one classi?er con?gured to extract an over 
all category value from a natural language text or a form 
thereof; a different classi?er corresponding to each overall 
category value con?gured to extract subcategory values from 
a natural language text or a form thereof, one classi?er con 
?gured to extract parameter values from a natural language 
text or a form thereof; a dialog management module con?g 
ured to dialog With a submitter of the natural language text; at 
least one evaluation component con?gured to evaluate 
extracted values; and an action resolver con?gured to employ 
different parts of the system in turn in order to understand the 
natural language text, including employing the one classi?er 
for parameter values before the one overall category classi?er 
and employing the overall category classi?er before the cor 
responding subcategory classi?er. 
[003 0] According to the present invention, there is provided 
a program storage device readable by machine, tangibly 
embodying a program of instructions executable by the 
machine to perform method steps for use in a method for 
understanding a natural language text, comprising perform 
ing the folloWing selectively in a statistical manner: attempt 
ing to extract at least one value belonging to a semantic 
category from a natural language text or a form thereof; and if 
a result of the attempting complies With a predetermined 
criterion, attempting to extract, based on the result, at least 
one value belonging to another semantic category of a differ 
ent hierarchical level than the semantic category, else per 
forming at least one action from a group of actions including: 
asking a submitter of the text a question Whose content 
depends on the result and giving up on understanding the 
natural language text. 
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[0031] According to the present invention, there is also 
provided a computer program product comprising a computer 
useable medium having computer readable program code 
embodied therein for use in a computer program product 
comprising: computer readable program code for causing the 
computer to perform the following selectively in a statistical 
manner: computer readable program code for causing the 
computer to attempt to extract at least one value belonging to 
a semantic category from a natural language text or a form 
thereof; and computer readable program code for causing the 
computer if a result of the attempting complies With a prede 
termined criterion to attempt to extract, based on the result, at 
least one value belonging to another semantic category of a 
different hierarchical level than the semantic category, else 
performing at least one action from a group of actions includ 
ing: asking a submitter of the text a question Whose content 
depends on the result and giving up on understanding the 
natural language text. 

[0032] According to the present invention, there is further 
provided a program storage device readable by machine, 
tangibly embodying a program of instructions executable by 
the machine to perform method steps for understanding a 
natural language text, comprising: receiving a natural lan 
guage text; processing each at least tWo semantic categories, 
the each on a different hierarchical level, by performing the 
folloWing selectively in a statistical manner: (i) attempting to 
determine at least one value belonging to the each semantic 
category through extraction, Wherein if the each semantic 
category is not a ?rst processed of the at least tWo semantic 
categories, then the attempting is based on results of previ 
ously processed semantic categories, and (ii) if the each 
semantic category is not a last processed of the at least tWo 
semantic categories and a result of the attempting does not 
comply With a predetermined criterion, dialoging With a sub 
mitter of the text and receiving at least one ansWer from the 
submitter, Wherein at least one value determined from the at 
least one ansWer augments the result so as to comply With the 
predetermined criterion and alloW extraction attempts for 
other of the at least tWo semantic categories to be subse 
quently processed; and evaluating values determined for the 
at least tWo semantic categories With respect to one another to 
determine Whether the values are su?icient to understand the 
text, and if the values are not suf?cient: dialoging With the 
submitter, receiving at least one ansWer from the submitter, 
determining from the at least one ansWer at least one value 
belonging to at least one of the at least tWo semantic catego 
ries, the at least one value in conjunction With earlier deter 
mined values being su?icient to understand the text. 

[0033] According to the present invention, there is still 
further provided a computer program product comprising a 
computer useable medium having computer readable pro 
gram code embodied therein for understanding a natural lan 
guage text, the computer program product comprising: com 
puter readable program code for causing the computer to 
receive a natural language text; computer readable program 
code for causing the computer to process each at least tWo 
semantic categories, the each on a different hierarchical level, 
by performing the folloWing selectively in a statistical man 
ner: computer readable program code for causing the com 
puter to 

[0034] (i) attempt to determine at least one value belonging 
to the each semantic category through extraction, Wherein if 
the each semantic category is not a ?rst processed of the at 
least tWo semantic categories, then the attempting is based on 
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results of previously processed semantic categories, and com 
puter readable program code for causing the computer to (ii) 
if the each semantic category is not a last processed of the at 
least tWo semantic categories, and a result of the attempting 
does not comply With a predetermined criterion, dialog With 
a submitter of the text and receive at least one ansWer from the 
submitter, Wherein at least one value determined from the at 
least one ansWer augments the result so as to comply With the 
predetermined criterion and alloW extraction attempts for 
other of the at least tWo semantic categories to be subse 
quently processed; and computer readable program code for 
causing the computer to: evaluate values determined for the at 
least tWo semantic categories With respect to one another to 
determine Whether the values are su?icient to understand the 
text, and if the values are not su?icient: dialog With the 
submitter, receive at least one ansWer from the submitter, 
determine from the at least one ansWer at least one value 
belonging to at least one of the at least tWo semantic catego 
ries, the at least one value in conjunction With earlier deter 
mined values being su?icient to understand the text. 

[0035] According to the present invention, there is provided 
a program storage device readable by machine, tangibly 
embodying a program of instructions executable by the 
machine to perform method steps for training at least tWo 
classi?ers to understand a natural language text, comprising: 
introducing entries into a database, the entries belonging to at 
least tWo semantic categories of different hierarchical levels; 
de?ning examples of natural language texts, Wherein at least 
some of the examples include embedded syntactic tokens 
based on the entries; and training at least tWo classi?ers for 
the at least tWo semantic categories using the examples or a 
form thereof. 

[0036] According to the present invention there is also pro 
vided a computer program product comprising a computer 
useable medium having computer readable program code 
embodied therein for training at least tWo classi?ers to under 
stand a natural language text, the computer program product 
comprising: computer readable program code for causing the 
computer to introduce entries into a database, the entries 
belonging to at least tWo semantic categories of different 
hierarchical levels; computer readable program code for 
causing the computer to de?ne examples of natural language 
texts, Wherein at least some of the examples include embed 
ded syntactic tokens based on the entries; and computer read 
able program code for causing the computer to train at least 
tWo classi?ers for the at least tWo semantic categories using 
the examples or a form thereof. 

[0037] According to the present invention, there is further 
provided a program storage device readable by machine, 
tangibly embodying a program of instructions executable by 
the machine to perform method steps for understanding a 
natural language text, comprising performing the folloWing 
in a selectively statistical manner: receiving a natural lan 
guage text; extracting at least one parameter value from the 
text or a form thereof; identifying at least one parameter type 
related to each extracted parameter value; providing at least 
one restatement of the received text, each at least one restate 
ment having embedded Within, at least one of the identi?ed 
parameter types; extracting at least one overall category value 
from the at least one restatement or a form thereof; selecting 
a subcategory extractor corresponding to one of the extracted 
at least one overall category, and using the selected subcat 
egory extractor to extract at least one subcategory value; 
choosing one of the at least one extracted subcategory values; 
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evaluating the at least one identi?ed parameter type in rela 
tion to the chosen subcategory value; and concluding that the 
natural language text is understood. 
[0038] According to the present invention there is yet fur 
ther provided, a computer program product comprising a 
computer useable medium having computer readable pro 
gram code embodied therein for understanding a natural lan 
guage text, the computer program product comprising: com 
puter readable program code for causing the computer to 
perform the folloWing in a selectively statistical manner: 
computer readable program code for causing the computer to 
receive a natural language text; computer readable program 
code for causing the computer to extract at least one param 
eter value from the text or a form thereof, computer readable 
program code for causing the computer to identify at least one 
parameter type related to each extracted parameter value; 
computer readable program code for causing the computer to 
provide at least one restatement of the received text, each at 
least one restatement having embedded Within, at least one of 
the identi?ed parameter types; computer readable program 
code for causing the computer to extract at least one overall 
category value from the at least one restatement or a form 
thereof, computer readable program code for causing the 
computer to select a subcategory extractor corresponding to 
one of the extracted at least one overall category, and use the 
selected subcategory extractor to extract at least one subcat 
egory value; computer readable program code for causing the 
computer to choose one of the at least one extracted subcat 
egory values; computer readable program code for causing 
the computer to evaluate the at least one identi?ed parameter 
type in relation to the chosen subcategory value; and com 
puter readable program code for causing the computer to 
conclude that the natural language text is understood. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] In order to understand the invention and to see hoW 
it may be carried out in practice, a preferred embodiment Will 
noW be described, by Way of non-limiting example only, With 
reference to the accompanying draWings, in Which: 
[0040] FIG. 1 is a block diagram of a system for under 
standing a natural language input and optionally executing a 
request included therein, according to a preferred embodi 
ment of the present invention; 
[0041] FIG. 2 is a sample screen ofa knowledge base Work 
tool, according to a preferred embodiment of the present 
invention; 
[0042] FIG. 3 is a sample screen shoWing the processing of 
an active broWsing script according to a preferred embodi 
ment of the present invention; 
[0043] FIG. 4 is a block diagram of a module for under 
standing a natural language text, according to a preferred 
embodiment of the present invention; 
[0044] FIG. 5 is a How chart of a method for understanding 
a natural language text, according to a preferred embodiment 
of the present invention 
[0045] FIG. 6 is a How chart of a method for evaluating 
extraction results, according to a preferred embodiment of the 
present invention; 
[0046] FIGS. 7A and 7B shoW a sequence for employing 
different modules of the natural language module, according 
to a preferred embodiment of the present invention; 
[0047] FIG. 8 is a How chart for preparing a text for extrac 
tion, according to a preferred embodiment of the present 
invention; 
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[0048] FIG. 9 is a How chart for selecting a classi?er or 
pseudo classi?er based on previous extraction results, accord 
ing to a preferred embodiment of the present invention; 
[0049] FIG. 10 is a How chart for interaction With the sub 
mitter of a natural language text, according to a preferred 
embodiment of the present invention; 
[0050] FIG. 11 is an entity-relationship (ER) diagram of a 
real time database, according to a preferred embodiment of 
the present invention; and 
[0051] FIG. 12 is a How chart of a method for training a 
natural language module, according to a preferred embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0052] The preferred embodiment relates to a system and 
method for understanding natural language. 
[0053] In certain preferred embodiments of the present 
invention, the natural language to be understood includes a 
request. HoWever, the invention is not limited to understand 
ing requests and also applies to understanding natural lan 
guage inputs Which do not include a request. 
[0054] All examples given beloW are non-limiting illustra 
tions of the invention described and de?ned herein. 
[0055] FIG. 1 is an example of a block diagram of a system 
100 for understanding natural language and if the natural 
language includes a request, optionally executing the request, 
according to a preferred embodiment of the present invention. 
System 100 assumes remote access through a netWork, such 
as the Internet, but it should be evident that local access is 
Within the scope of the invention. 
[0056] It is assumed that a user inputs natural language 
through a client 110. Client 110 is shoWn here as a Laptop 
Computer hoWever it should be evident that client 110 can be 
any input device, for example computers, PDAs (Personal 
Digital Assistants), phones, cellular phones, cellular phones 
With SMS or WAP capabilities, fax, scanner, etc. Depending 
on the type of client 110 used, pre-handling of the input may 
be necessary, for example speech to text conversion, optical 
character recognition etc. These pre-handling techniques are 
Well knoWn in the art. An optional netWork pro?ler 120 man 
ages remote netWorks (not shoWn), controlling netWork prop 
er‘ties as Well as the in?oW and out?oW of requests to and from 
the remote systems. An optional control server 130 manages 
the connection betWeen client 110 and the rest of system 100, 
and also the internal connections Within the rest of system 
100. 
[0057] A natural language understanding (N LU) server 140 
includes the softWare for understanding the natural language. 
In order for the softWare on NLU server 140 to be able to 
comprehend the natural language, a preparation stage is nec 
essary Which includes for example the implementation of 
training activity. The preparation stage can be conducted, for 
example, using a knowledge builder Work tool 150. A sample 
screen ofWork tool 150 is shoWn in FIG. 2. 
[0058] Assuming that the input is a natural language 
request, a request implementation server 160, alloWs the 
implementation of the understood request. For example if 
request implementation server 160 is an active broWsing 
server, implementation can occur through control of Internet 
sites automatically during runtime. In one preferred embodi 
ment, every request supported by system 100 is represented 
by a script code of several lines that de?nes hoW and Where the 
request should be carried out. The active broWsing script can 
be prepared, for example, using an active broWsing studio 
























