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NATURAL LANGUAGE UNDERSTANDI NG APPLI CATI ON This invention relates to the
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i nt egrat ed devel opnent tool for building a natural |anguage understandi ng
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Terminals refer to words or other symbols which cannot be broken down
any further, whereas typically, non-terminals refer to parts of speech
or phrases such as a verb phrase or a noun phrase. Thus, the
grammatical approach to NLU seeks to parse each text string based on BNF

grammars without the use of statistical processing:

To build such a grammar based NLU system, a linguist is typically
required, which can add significant time and expense to application
development. The quality of an NLU application, however, can be
unsatisfactory due to the difficulty of predicting each potential user
request or response to a prompt, especially in relation to a telephonic
conversational style. Notably, such unsatisfactory results can occur

despite the use of a linguist.

Another technique used by NLU systems to extract information from
text strings is a statistical approach where no grammar is used in
analyzing the text string. Presently such systems learn meaning from a
large corpus of annotated sentences. The annotated sentences are
collected into a corpus of text which can be referred to as a training

corpus. The tools used to develop statistical NLU systems and annotate
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as ASCII files, conventional text editors, and keyboard macros. Using
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using a series of text files, text editors, and keyboard macros to
specify interpretation information specifying an interpretation,
meaning, or structure of a corpus of text, the invention can utilize a
database, as well as an assortment of graphical editing and audible
tools to specify interpretation information. The database functionality
of the invention, including the invention's ability to synchronize and
label user edits, makes the invention particularly suited for use in a
networked or workgroup environment. The invention can offer increased

functionality as a result.

The presenting step can preferably include presenting the NLU
interpretation information as a meaning tree including terminal and
non-terminal nodes representing data items. According to one embodiment
of the invention, a probability indicating whether a portion of the
meaning tree is correct can be determined. That portion of the meaning
tree can be visually identified if the probability does not exceed a
predetermined threshold probability. Alternatively, a number of
occurrences of a substructure of the meaning tree within the NLU

interpretation information can be determined. The substructure of the



occurrences of a substructure of the neaning tree within the NLU
interpretation information can be determ ned. The substructure of the WO
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dictionary of data items i1s associated with a word of the NLU training
corpus of text. If so, the single data item can be assigned to the
word. Selected items of the NLU interpretation information can be
displayed in tool tip fashion and a probability indicating whether the
presented meaning tree is a correct interpretation. The method also can
include searching the NLU interpretation information for a specified
meaning tree structure. An intersection of data items can be identified
and presented as selections for annotating a user specified word of the

NLU training corpus of text.

Preferably, the present invention can include presenting the NLU
interpretation information in a dictionary view. In that case, NLU
interpretation information can be presented using one or more columns
for displaying parent and child data items, and parameters of the data
items. The dictionary view can include a column for indicating children
of the data items and a column indicating parents of the data items.

The data items can be sorted according to any of the columns including
the parent and child columns. Data items displayed in the dictionary

view can be visually distinguished if the data items have a probability



of the data itens and a colum indicating parents of the data itens. The
data itens can be sorted according to any of the colums including the

par ent am@oariobeitol uims. Data itens di splayed in the di ctPiCarGBog/013s4ew can
be visually distinguished if the data4tens have a probability WO 03/096217
PCT/ GB03/ 01554 4 or count exceeding a predeterm ned threshold. Data itens
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basis. Preferably, the present invention can include presenting the NLU
interpretation inforpation as one .or re meani trees | | i screen
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i splayin e Tirst neaning, tree. in the fir . . eani rees
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cont ext, Wirffenent YeaketPr be £isBHY °6f °h 3shife SF%S&“Cﬁh?%ériﬁ?raf%vg’aaﬁferent

contexts, or can be the results of different processing passes. For

exanpl e, the fiLsl W1PJoMCoRRAESORENTRE FRARKAG LN Resastindeties mined af t er

a first processi.ng, pass.and. Lhe secand. W.DdQW G (RL&SERLs LBE:Y esul ting
meani ng tTe8 S deter m ned after

a subsequent rocessin aASS. |,

Al t er nat i SF&P§2 VERE- f (TR8tSRISANTTTGSR r'é8Y iR Jr’écbtlnggea}’ft laaStcgrfl&%? window

i nt er pr et@mti ofsp0hynd extiphr eseinaridee tdrd seoned néafPngor rgeplaying a
second meaning tree. The method can include presenting different ones
of the meaning trees in the second window responsive to a user request,
while displaying the first meaning tree in the first window. The
meaning trees can be different interpretations of the same text phrase
in a same context, different interpretations of a same text phrase in
two different contexts, or can be the results of different processing
passes. For example, the first window can present the meaning tree as
determined after a first processing pass and the second window can
present the resulting meaning tree as determined after a subsequent
processing pass. Alternatively, the first meaning tree can represent a
correct interpretation of a text phrase; and, the second meaning tree
can represent a predicted interpretation of a text phrase according to a
statistical model. If a score of the correct interpretation is greater
than a score of the predicted interpretation, then an indication can be
provided that the statistical model is incorrect. Where the first
meaning tree represents a first text phrase, the method can include
receiving an edit to the first meaning tree in the first window, and

responsive to a user edit, searching for a meaning tree of a different



can represent a predicted interpretation of a text phrase according to a
statistical nodel. if a score of the correct interpretation is greater
than a scwoa3ode2ihe predicted interpretation, then an indipcatGrm/ocsEn be
provided that the statistical nodel issincorrect. Wiere the first neaning
tree represents a first text phrase, the nethod can include receiving an
edit to the first neaning tree in the first window, and responsive to a
user edit I r ani.ng t iLfferent. WO 03/096217
PCT/ GBOB/t((flgg%lrgg}e B’glltCR %O%re gch E%er regét%dnglr?t mteﬁelngd ted ?lofst meani ng
tree, andilsa}?ﬁPﬁy*i}}?gm??fé‘nﬁe‘éﬁﬁenﬁoﬁ B2 dflSFe‘feﬁlé B Bleate feskbepificqse in the
second wiindow. The meehdrbdasamelwtd ydevalilgualdiyatingi datfengnatisf Peiwenses

bet ween dhber fdstShedRagi et 0L tRNGbOR K0SORY FRANI A LEe& @Ry t&anf or m ng

the first peaplng.d Lo tQ Lhe .3 %&ngeﬁﬁgl% tree. Preferably, the present
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f or the NLU interpretation information. The graphical user interface can

include at least one list of selectable terminals and non-terminals for
specifying the search. &An additional area can be included in the
graphical user interface for specifying relationships of the selected
data items with other ones of the data items.

The graphical editor can include a tree view for presenting the
items of NLU interpretation information in a hierarchical tree
structure, a dictionary view for presenting individual items of NLU
interpretation information in column format, a sentence view for
presenting one or more items of NLU interpretation information in
sentence form, a split screen view for simultaneously presenting at
least two meaning trees, and an import view for importing additional NLU
training text and associated interpretation information. A programmable
statistical model configured to determine at least one interpretation

from the NLU training corpus of text also can be included.



presenting one or nore itens of NLU interpretation information in sentence
form a split screen view for sinultaneously presenting at |east two

nmeani ng tweas/jov@mnd an i nport view for inporting additionalPChitdBo3tonzsisni ng
text and associated interpretation infermtion. A programmuable statistical
nodel configured to determne at |east one interpretation fromthe NLU
training corpus of text also can be included. WO 03/096217 PCT/ GB03/ 01554

6 There are pr tly shown jin _the draw ngs enbodi nent s ich are
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invention can be used. Figure 2 is a schematic di agram depicting an

exenpl ary syst rchitec e on which_the invention disclosed herein
can be inpl err%r%é%.l #%g%rstégé%#g %ﬁgf?ﬁ‘ G5t PR oI 6FY a8 eHpF AT 7™t PRe vi ew
gr aphi cal"™ 68 & ATETFARR C2Ei RfurE*SB i s an exenpl ary graphi cal user
interface for searching natural |anguage understanding interpretation
information. Rigure 24 ikSa aknaxeiP| kY9 APl adhgUsLexdih et agscdpr

modi Y1 NG, ANLELEALLRY ha0S ol G BePod 380 LXETRLALY Jraphi cal user

interfacei frcL)r %fl ning new tags. Figure I's an exenplary qgraphical user
i nterface™IT&Fating a neaning tree view Figure 7 is another exenplary
graphical user interface illustrating a neaning tree view. Figure 8 is an

exenpl ary graphigead sases annterfase: ibarommdi é3Emplart €Xde Whe@ JHBARIAG tTee
view. Figuee Qdkesralr exenpl ary graphical user interface for displaying
sent ences and/or phrases of a training corpus of text. Figure 10 is an
exenpl ary graphi cal user interface for displaying termnal and

non-term nal d3d@E*s t38nss a7 exPeribarshisty | uwseyi awerfiqauEer bkatchiag
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i nvention disclosed herein. WO 03/096217 PCT/ GB03/01554 7 Figure 12 is an

exenpl ary gr amlgﬁgel M3 Q;[ceen{p gu(::ye gtcgéhi%laﬁp&sa : Pl%erface for modifying

and creating tags.

Figure 5 is an exemplary graphical user interface for defining new
tags.

Figure 6 is an exemplary graphical user interface illustrating a
meaning tree view.

Figure 7 is another exemplary graphical user interface

illustrating a meaning tree view.

Figure 8 is an exemplary graphical user interface for modifying
text in a meaning tree view.

Figure 9 is an exemplary graphical user interface for displaying

sentences and/or phrases of a training corpus of text.

Figure 10 is an exemplary graphical user interface for displaying

terminal and non-terminal data items in a dictionary style view.

Figure 11 is an exemplary graphical user illustrating a build view
and component of the invention disclosed herein.



nore than one neaning tree. Figure 13 is an exenpl ary graphical user
interface for inporting data. Figure 14 is an exenplary graphical user

i nt erf acewba/obetenti fying term nals and non-term nal s w tPRiTrGBO3POIS ed
data. The invention disclosed herein c@ncerns a nethod and a system for
buil ding statistical nodels for use wth a natural |anguage understanding
(NLU) application. In particular, the invention disclosed herein can

brovi de user s wioLh. an | 0t20raked. A yel anuent, 0ol d 0k, Dbl diingshati sti cal

model s for use W th an LU system ther than wusing an anel gamdati on of
conponent™*F nctiadPHy "G EE E5°%f text files, text editors, and keyboard
macros to specify neaning and structure of the sentences conprising a
corpus of textgighhe 13nyernin exenpl &M despidaral ivdkeegirkethdeyet apgeriintool
(IDT). ThgLDT can include a database, as well as an assortnent of visual
(graphical) and audible tools to specify interpretation information which
is often specified as annotations to the corpus of text. The NLU

i nt er pret ati orfightorifats it spapleiegrariichhtusepr Ettatfane 6er ridantifyied t he
sent enceseeaplisS bty nbhetdrmanhdlisngi traar pusrodd gaxd. The dat abase
functionality of the invention, including the invention's ability to
synchroni ze and | abel user edlts makes the invention particularly suited

for use in a NEEWOPIEERDAIEEIHTGE oo rREFOTS BrivitRrehmaAt> HEGRT &°F

depi ct s duiypinakbtevmsdear ngysisefivd @6e fwthus eaknralcdmjameti on with the
present iwdensi@aind h@LCORPYL Rzt 535t e kR0t Canar] NGk UK cdr LONRUI L1385
havi ng a&%@Maéanplsﬂmaéld},grym&hléno1££?g%te@fa§ve1%m£@cr% MLy devices

115, and assocl at ed ci I‘CLHI mam)ré devi ces i ch can include
i r

the 1DT ﬁ’d JcnzfnSB%tlc%F‘rﬁ ?8%61& £ S8 '8! %TthtT:'Ursé’ﬁB?)rPn aE%’&% M¥fory and a
bul k dat al%ﬂﬁraagémMWBH%OHrﬁ% coppprrteringysdiow alswiearrti pettudéles.
m cr ophonext2&iiapes atandetayboarneated td GpkberCasiihgrasy stamttibs aggh

sui tabl e dnat @érft%ﬁ@e§'cro§1ﬁf1 r:.Mg ]azéorﬁf%doﬁr{exgptﬂhgnﬁlveﬂt?ﬁ{n bP&ﬁEﬂEQ% di spl ay
unit 130 su,é o sedadé/ q men% tootl nal oper at i vejsry c(gnneg tgg t hereto. The
CPU can conp 't b8 P F GERSEEFUGT 2ot HEP2EY e EFr oni ¢
processi rfﬁ Em‘?st ana§sﬁ°§tﬁf\%’rtl ORWG\ﬁha]t dgr%%% skeif | adible thelure. siSgéiker s
135 and l4Qermsteeidn dsfamakidrewhide is dftes espesiitirdass rmadseatidbs tand
keyboar d tléocofp@e b€ RLOVI dad Nt rhttebﬁreb%ﬁ&?r{hf%t%ﬁ spotifgcessary for

operation of éltg% Lhyvention as \R% etje herei n. The various hardware

arion ean e T

requi r ement s e conmputer- 7 686717 PETIeET3r 91554 - g o ine
corpus of text The database functionality of the invention, including
the invention's ability to synchronize and label user edits, makes the
invention particularly suited for use in a networked computing or

workgroup environment.

Figure 1 depicts a typical computer system 100 for use in
conjunction with the present invention. The computer system 100 can
include a computer 105 having a central processing unit 110 (CPU), one
or more memory devices 115, and associated circuitry. The memory
devices 115, which can include the IDT 210, can be comprised of an
electronic random access memory and a bulk data storage medium. The
computer system also can include a microphone 120 operatively connected
to the computer system through suitable interface circuitry 125, and an
optional user interface display unit 130 such as a video data terminal
operatively connected thereto. The CPU can be comprised of any suitable
microprocessor or other electronic processing unit, as is well known to
those skilled in the art. Speakers 135 and 140, as well as an interface
device, such as mouse 145, and keyboard 150, can be provided with the
system, but are not necessary for operation of the invention as

described herein. The various hardware requirements for the computer



system as descri bed herein can generally be satisfied by any one of many
commercially avail abl e high speed conputers. Figure 2 is a schematic

di agr am depiostoperg7 an exenpl ary system architecture upon \RaTEBGBOESS4

i nvention disclosed herein can be inpdenented. As shown, the system
architecture can include several conputer systens 215, 220, and 225, each
of which can include an | DT 210 executing in a suitable operating system

The conput er st ens 225 . can be comu Lcativel y. 1inked ot her
and the. GEA 5% %%@Fb@ﬁgzﬁgelﬁlcw FEohb, Srsactéf’ngruérélll CatT n%rgenéj?v\qﬁar 200.

Thus, al etroveghizdohaviilphks béghFpeed OPRYEHFE- 215- 225 can include a sel f
contained I DT 210, having a conplete set of annotated and non-annot at ed

data, statist bgé\ire@dg S scrafde A g@&éﬁaﬂ”@aplagw dh Ngehpr REspsRAct of the
present invention rt| ons_.of the y the 1DT 210

v t il
can be sPBFETeRRS u}é%negge romntvﬁntlﬁat albsé:%egsdgp\%/l%eem é%@ Eor exanpl e,
various ireiaRepted i nforskart ofiRt GYRRPE RERMHECHTE GeRrSChtd% SEETRYr oup may
requi re ace@ssr gaftebe 28bored, omd hes datebafevisighverm 20@ludgt frerlPEhaP on
each i ndicybduahy ﬁpqpéul%abﬁé/%b@fataﬁé R2Bem FOrneXanpler asstshownsimdi gure

2, the dalaase. SQnYeL. 200 GRS LA GAnahAledd exd apollanalateshd ext,

statistical nodels gori T 210 can |n<£l de

cl assi ngvéﬁthﬁa?%”i‘Ph’ﬁeF LFI‘PE"E“FHﬁéi:’r"tIV POTOTE 30 sﬁhélﬁl Ii}tﬁ?%’eﬁ‘f §-a"Tor pus
of text. chopwespecitkingd1by225usamgnchede RDfelZ]gontainghEPEtildal h‘cﬁ*ﬁé@la
i ncl udi ng:oﬂlgleltea&;t o PAbtatd aa GbasaRbta@ddapassarscamnibrodeais, t . Usi ng

the | DT é%cor ggl@@épuéxgtdn%%EoQQQ Q&mcgnﬂpkﬁé%Qe§&ﬁh1£@§ﬁlgge resul ting

annot at e can anl 7z Nt o _conpone ntgpce each

havi ng avﬁFtﬁ‘%r BRTTCRPS 1Y k2T (RE2 Ué‘tlghzcetdu?}é & ted*t 16 eh@ ghitof'a a§| on
The st at issteomld fodelkhe datpmsepegdvier 0305t r afa¥e B*UPLAg EHECHMABERR €8 cor pus
of text. iASoiheist alol shichahultipeluskss i & twoekgtdugi fed rednbierel &cekart her can

test the gyryent..&f ahi élfe' galapaodel.fOr -agcukacy tnht shesd:d 1hei-aARREEC at ed,
however, that a mul t| - tex L Br OCE_LSSI ng %QQn Qach, can % Lol | owed

wher ei n PRt Hal w8 §§% B & RISed™ ACRSt dPngiF =St e 6Tt put fr om
each passlatabpssepsiyegs2ttheay rﬁSG?e tanotptRE xEexGr %Ci!?bé’éttﬁiéﬁ?d F&%%. For

exanpl e, saavhsdiety nekiefd | bbge-ianed,0rnd whedlis@eotti ng al gorithns can be used,
for exanple a "null filter” for identifying and annot ati ng meani ngl ess

words, or a pqras?'P%§§(}haLuﬂ gth%LSSI aqﬁ a g%ﬁﬁ@tk& g&ﬁ%%es SUCh as

pr eposi tional rases, noun and théTTKe. i “annot ati on
t echni quéé:aé’cﬁ,tﬁcakly §6a?%él%a"nﬁ%lfpuﬁoﬂ%ltﬁﬁb c%ﬂﬁr%épﬁ%‘édcﬁﬂ“ﬂé’r'e}liﬁ”{ghé e

resul ti ngoanaot, aki ortisticpefrerdetdd inglasingnatallegsiment pamnd ¢ anotassetr ee-|i ke

Struct Ur &nd a parser can be built. Using the IDT 210, the corpus of text can be
annotated such that the resulting annotated corpus of text can be
organized into component sentences, each having a hierarchical tree-like
structure derived from the annotations. The statistical model can be
built or trained using the annotated corpus of text. As the statistical
model is built or trained, the IDT further can test the current

statistical model for accuracy.

It should be appreciated, however, that a multi-pass text
processing approach can be followed wherein more than two passes can be
used. Accordingly, the output from each pass can serve as the input to
a next or subsequent pass. For example, a variety of filters and/or
word spotting algorithms can be used, for example a "null filter" for
identifying and annotating meaningless words, or a phrase pass that
identifies small semantic phrases such as prepositional phrases, noun
phrases, and the like. Still, other annotation techniques such as
source-channel modeling can be used wherein the resulting annotation is

referred to as an alignment and is not a tree-like structure.



WO 03/ 096217 PCT/ GB03/ 01554 9 Taking the cl asser and parser exanpl e,
sentences can be annotated for classes which can be application specific
gr oupi ngswofosned2at ed text strings such as account types iPCT&GHWBOaSSd al NLU
application. OQther classes, such as tdnes and dates can be application

i ndependent. C asses can be determ ned enpirically through analysis of the
corpus of text such that a classer can recogni ze particular text strings

or words as bel ongl o defined clas Lt bg.ARR S& @g@githat
the tern nal TahdonoH eg Eﬁssernaﬁlf 8seri %%5}1 rr%gg%%gst ?aeﬂgs gj gel ng parse

trees anBox|cdsssas ebich §3n kel Pp%i%ca?ﬁ?no?ﬂ*ﬁéﬁlf\?\brgﬁo‘ﬁ?%ﬁﬁe%fe&%ﬁ
stati sti eatindat suabers wedofutomyhdre 1h BT finaicied| V& epRAGCHE U%thfeéf erred to
as annot @iés%@sdaé@sh Not.ahly antih@raBna@inabé abpladaaioh Nekukmagnany t ext

consti tut % %[t EarC 8L péle%ermlne%)(édépﬁ'@galqgl F’l&x%(l@ﬁi a\MaE. 3 8 dal-abases &at her

than bei Mg*St°8r 8 &5 On , asse can be copstructed
using st &E¥StEMERI HEE ot C48PIY cﬁ%tr}?ﬁﬂ%anSrparr&éﬁT]laFyF EEHETFI Agd 7 t he
recei ved at eddlohhiaty consifiihest @lassrs . of It ReoWdebefipRerri¢Fadsést F6r exanpl e,
the cl as$ein AR L8 n6eNStiMGiedadisirDg Statnahiaalrpscessivigngataods wher e

t housandg Of . oA LRIeeR. AN a%ewé‘ﬂ”%aén%dome%nmngqdeheyCda@ascexs of

const i t uent Stri nr? he sent ences. - The_annot agerred
sentence§té‘é“r?tl§éahsd€8a EEHT§hiERe ﬁélec:fDépsE%? 871 E€cogni'ze T he cTasses to
whi ch t heowe denotatiextdatst r iNegseloe| By 2WURtAORFAREU 187 51ERE aF‘r¥u§ex"c he
cl asser GaRshiRucCONThe Uakpts USi BektSt edrl Bbi ealreprdcssiangatdigeei tharbeknown

in the ar }j\antlﬁel‘iﬁg %@r@& rysm)l%é ng e candictignal entropy or maximzing the

| i kel i hoo at 7t resulting model predicts the training data to identify
key text strings. For exanple, the NLU system can use a decision tree or
maxi mum entr opy wodekr capabt @%?tﬁuééﬁfbmsﬂﬁl@tb%“rstt%iﬂ BFOts9d8es of text
strings. nkEndaA £b€Cikleneltyog tdubatoingt et the hecel asis eextc dhatproodsicieuge

sinmplifi %qtergfs%glmdg%eds&fas@gsm@eg hepidentd fheskaenbens of the

I t t f d
Cl ass. el PRRTTSF) FepTdbehl ThE: BT iRt Tl L et e W R T RR® T 5es, mame

For exanpiestendss Eéifaé)@e?nn@éﬁtﬁﬂ' beedd frying FB‘?(tCléfSrﬁSn@f "Cion\%h"cueflf) st er
five hundredegolskatigsf somhxXYEanckd.0 BBCafurrdted seht¢rrat tdreberesdl ti ng

exenpl ar y. Oout-put tﬁ@rblagse"ﬂ twalrgcogglzter a0 o ks AMOLNTinE £ ranEUNR ast € FeldhD'” .
S0 s PATLAL G Ol 02 EXL, J0RU! ARAE REEMdLEAl ke 81 TP 1 o
e ex

Speci fi cadl Ty’ Sihg a’tecei lp e. nunb resul ting
i nput st r%ﬁﬁ?‘é—‘stedluséng §§Fttﬂcélgﬁ”%é?ﬁﬁﬁlln€a? %OF | PR PR l’&atr]i“:"b%rtgr eatly
reduced tamchags hiihatieisgbdeqouentitstali stivoal pr vedgdpigg the likelihood

that the resulting model predicts the training data to identify key text
strings. For example, the NLU system can use a decision tree or maximum

entropy model capable of recognizing particular classes of text strings.

From a received portion of text, the classer can produce a
simplified resulting text string where the identified members of the
classes within the original text string can be annotated with a defined
class, effectively replacing the actual text strings with the class
name. For example, the classer can process the text string "I want to
transfer five hundred dollars from XYZ Fund to ABC Fund" such that the
resulting exemplary output can be "I want to transfer AMOUNT from FUND
to FUND". Notably, the structure of the text input has been greatly
simplified. Specifically, by classing a received text input, the number
of resulting input structures, i.e., possible grammatical structures,
can be greatly reduced to facilitate subsequent statistical processing.
For example, without classing the received text input, the following

sentences can be thought of as having different structures:



For exanple, w thout classing the received text input, the follow ng
sentences can be thought of as having different structures: W 03/096217
PCT/ GBO3/WbD58496210 | want to transfer five hundred dol | ar CreBm¥¥34Fund t o
ABC Fund. | want to transfer five thodag8and dollars from XYZ Fund to ABC
Fund. | want to transfer one hundred dollars from XYZ Fund to ABC Fund. |
want to transfer five hundred dollars from ABC Fund to XYZ Fund. | want to

transfer five_hundred doII rs.fro Eyngd EUNGiyy du@nt Ase FE@nster
five hundred Jol¥%r & fFomE rFFJlﬁﬁ %ﬁ% egunc}tlgfbtst?tfer ci'assing the above text,

however, the result indicates that each text input shares a common
structure, \i.e.yadtl tovamtndfert £ares feyusapVQAINTary RPFUND TWHIFENDEC Thus, the
presence of di ffepant nenbers of a class within a received text input does
not cause the text input to be treated as a different structure Not abl y,
cl assed sentences can be depicted usi ng a hi erarchic rt%eA fructure

whi ch can be Fefayr &g transker gng|RyBdry ‘éllafﬁe Clads ree I's one type of
meani ng tree represienting an interpretation or neaning of the
correspondi ng sentence. The hierarchical neaning tree can include both

termnal and nop-teg tnr%.l'tsf% ?e nhQi-£XaPlke: 4R AmA¥ess @b Lhe meani ng
tree can correspond the processed text and cl asses. The | eaves

can extend to on®™%r nore non-ternminals, each of which can provide further
meani ng and structure to the neaning tree. Mreover, each of the |eaves
and non-ter mimahs: tastmekiensitemuhaiedds foTiamsi firohutleFuaduse Eowf.i gur abl e
descriptor. Each leaf can ulti mately extend to a root node either directly

or through one or nore non-termn T rser_ca e thes processed
text output f roMPPh&CcHEEEEF d4ve %ﬁlﬁﬂ Cp%ﬂf’]?parfsreorﬁ\‘ gaiu%%r%%g\ss the received

text to add additional non-term nals and/or descriptors corresponding to
features, iafuer chadsiagshansbqyar et ensreger ottherresel iimdlicagesnBrt t er ni nal

gr oupi ngse’acﬁ%eﬁthgnﬂu%%amegga rc%tnﬁ&a@.t:rﬁ@:)&'ﬁfe Stir. kngs rofadtheo recassad t ext
|nput or exa er > rtic a
det er mi mAﬁ/ISUN'{‘ Hc'ng% E}Ugoplt to Q‘%S 8hus er % Q&nce CH:.] %Ef&%%nﬂe%erg %f

ures, the pars tilize statistical_ processing
met hods asasprehéust Ve?ﬁ%ﬁ?iidiféﬂ rrr?uae%feﬁsl E‘i’tn(ja‘tl?i?e EBE 88 REG Fe XSl e,
t he parsedreatéd apr OCESSetche texitow.pufodebbyn chesssldasegwentes ¢det et ne a

parse treg ;£0Lls LBend 8XticshbénGal ThR PR SR LiFLnOIh @ah @l rsfdrirag ansbe a
a class tree. The class tree is one type of meaning tree representing
an interpretation or meaning of the corresponding sentence. The
hierarchical meaning tree can include both terminal and non-terminal
nodes. For example, the leaves of the meaning tree can correspond to
words of the processed text and classes. The leaves can extend to one
or more non-terminals, each of which can provide further meaning and
structure to the meaning tree. Moreover, each of the leaves and
non-terminals (as well as terminals) can include a user configurable
descriptor. Each leaf can ultimately extend to a root node either

directly or through one or more non-terminals.

The parser can receive the processed text output from the classer as
input. The parser can process the received text to add additiomal
non-terminals and/or descriptors corresponding to features, i.e.,
actions and parameters or other terminal or non- terminal groupings, to
the remaining relevant text strings of the received text input. For
example, the parser can group particular key words. In determining
these features, the parser can utilize statistical processing methods as
previously mentioned in describing the classer. For example, the parsexr
can process the text output from the classer to determine a parse tree

for the text string. The parse tree of a text string can be a



WO 03/096217 PCT/ GB03/01554 11 hierarchical representation of a natural
| anguage text input conprised of the classes, actions, and paraneters of
the receiweds3eset7string flowing fromthe general to thePsEaEBBIOCSS4
extending dowmn to the terminal or word |evel. The parse tree can be
depicted in graphical formwhere the highest |level used to identify the
text string serves as the root. I\/bre detailed non-termnals can lie

beneath the root extendin 0 e I er &ir-eaeh
non-t er AR GHE T RAT™ TS aglon Rode "6 5 uratl Hﬂggr%see tt%?cg ln\ggg mgfse tree of a

sent enceof ypecalidsyes s aﬁ’mfoésco?ﬁﬁ’i @?(ra“leﬁ%lrrf’ f’ﬁeth(‘?l P r¥ é:sln%ndl ng to

that senteRgag Sbhlthe batdrapatsehe tapeest igndxtsnding dewestoc A Gér‘é%ﬂailed
nmeani ng freesy 1the:! D'-Ehgllé%rgém;xleecéaiﬂee aepaéi et Yn Gfraphiraduddm shate sti cal

nodel s. _For  exanp statjstig r t @§sta@ggg§ &r cl assers
for prob¥s SRSk g'i‘fel ﬁsseed hrdgentw%ﬁ 8t ?’t&?:ﬁig T ts. or other

cl asses Wrepﬁﬁ‘a%ﬁé§dd?°neiiﬁ“é§§3r%r‘f§ncjdﬁ B‘“enﬁaﬁﬁltﬁ’ﬁeﬁo?m Fﬁ?eﬁldtl A c# *%such
statistiend tepealad Tarli idrede clchssimyeaidabardi Mymwodelis. a'ﬂ‘i’fig % or any
corpus Ofché @s&sé MREL! ednerphgad Ry dhe tdEerdd tybhe1hPTi 2 §6r€ anmplex

aut omat i %?ao %é]ﬁanall gzetrtePecgrn*g%F&%qT%qropyﬁatogeﬁt%%et o sk gent bhy, adicat ors

rel ating Fe- b i ndi cators _can include terninals
cor r espofitiFfy 2 Célaé%sté§e§lﬁ?ﬁ 55 C&é{eedsme?rilﬁ%s *C&8Rd ot her easily

repl aceabl e itens including pleasantries (i.e. "thank you"). For each

i ndi cat or cfld espPendi ig taciAdpad tvia@Udtar oprpeebmmtc sodebtidafendddTs210 can
{ noor porgte Lhaly or g:RULL L ALIGL £ale:tDdel intacihis st atissbdeakornodel

currently construction, For I.DT_ 21 pey f a
keywor d §é%‘?ec9|‘?16$ WHEBL O PRET PEFATTsf a}élas roceSstllﬁes’ i Org!l- g?lge\??%%sl y

nent i onedlesseanaf maaescermj@rewltoéﬁtc% éfléﬁﬁeﬁe‘”%/ﬂ?éflh"efi’e Phr e SBh
nmodel hastcamsriehevadsr: tan tiveledy pussdhgtaxt parBieg [MORe240 fhws héer can

query t h%. gscecrrpwg%fh@éxtt Qmﬁ&.@eHC@r sueh b pie1hridib, nmdekpr @ho can

alternativ e user, can_requ hat _suc I C an
event, s&c‘:lﬁo%/a(}r’iéi"[”i]é’na?"i"]tyﬁe BiS & i ortceé CorPu?rc?)m@er ei g%elr?? ?F\H} g{[%t%ggo%égal Y

nmodel s t geproicesse chasemPritty @%‘Eﬁ]ﬁ ngFoeeitdifht dSesn Aé‘cjrﬂédrﬁ FOHEE?1% he
i ncl usi orroptedpontingses dAndses parisers Witdsi ncike, 14DT oZEY eepiEsents only one

enmbodi ment, ,0f 4.0 i ﬂ\éﬁ@tme@u&hn%%megnﬂ%sl A..c. Thassx skiul) edrbn dabe art
Wil reco%g' zg that a”g’on%pﬁ%)&%rggéa%u 'rsﬂill Cﬁmlt%é?&eelssmeg I%tmdc@[\d/ or

nmodel can B HSEd exa i ments can'ing

spot t i ng iacgeRdreRe thaRX@TPIRY- Bt FEﬁfyLStl‘fal}l @%d31 %0 GPT ssttiaE‘sStlF?il &ﬁ’?ocase
t he i nventureandivseddesecordseredtions Footedeinnl¢.etdht dDTheLspeaeitdeiréo@hBodi ment

utilizi n&e@w&i@%é@fchagg ePaf el statistical processing methods previously
mentioned to analyze a corpus of text to determine whether a pre-built
model has any relevance to the corpus of text. The IDT 210 further can
guery the user whether to include such a pre-built model, ox
alternatively, the user can request that such a model be included. In
any event, such functionality relieves a user from reinventing

atatistical models to process constantly recurring text phrases.

As mentioned, the inclusion of a classer and a parser within the IDT
210 represents only one embodiment of the invention disclosed herein.
Those skilled in the art will recognize that any appropriate statistical
processing method and/or model can be used. For example, other
embodiments can include a word spotting algorithm, maximum entropy,
rules, or heuristics. In any case, the invention disclosed herein is

not limited to the specific embodiment utilizing a classer and a parser.

As mentioned, the IDT 210 can utilize a database such as a relational

database, as well as an assortment of graphical and audible tools to aid



As nentioned, the IDI 210 can utilize a database such as a relational

dat abase, as well as an assortnent of graphical and audible tools to aid WO
03/ 09621 7WB@3/0®R2d8/ 01554 12 users in annotating a cor pus poefl/¢Esto1ad

devel oping a statistical nodel for use with an NLU application. Figure 3A
depicts an exenplary tree editor view 310 presented wthin exenplary

graphi cal user interface (GUI) 300 of the IDT. The tree editor view
provides an intuitiye etﬂlzfgnnegﬁrp 3 gsmmnmegp ibLegs bl ahceamchpe! ude

both cl as§°tt e8s™an hown 1 n gure %e&rng ary
sent ence HFoHi%t Hétkbo“PplﬂFéj 6?913’(0@3'(’(01} s UpE a\fedoRif Fr%%ef“?)‘? Y R

tree-|i keddent gnee 390r pctsgneed i ovis Exemmlehie gbaritiom upeasinterftdtal s, in

this casecwer d9o §4 @WetfHr.NOMret €£dd BalSor okl podrildes Mmahsuiftliow tagnshe root

node de”%t 2018820 Raning 'gl%éplml DU STLARS £ ALabd el ® BlNSIoee

non-ter mhal & £6°accomp iple 1eyel s of sentence structure, In
SONE | nsttarﬁE%s, Af’e?l?ﬁwﬁar% Feayre 13‘1"0 WRdFFEBL Y FSnt'teWger% HEUEo™ T 8hy case,
t he descriepti ongisgigwyrésipohdéndoreatt. heTheekrinalkardnrenret 8Ffichare data itens
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nodes, wherein those child nodes serve as parent nodes to other child

nodes. The tree structure continues downward until actual words of the
corpus text are reached. For example, as shown in Figure 3A, the word
"want" 320 has been annotated with the terminal "null® 330. Notably,
the "null" terminal can be applied to words which have been identified
as not conveying much, if any, contextual information or meaning with
regard to the sentence. Also, the word "first" 340 has been annotated
with the terminal "select" 350, which flows to its parent, in this case
a non-terminal "select" 360. The "SELECT" non-terminal 360 flows to a
parent node, which is another non-terminal "FUND-INFO" 370. Thus, the
"SELECT" non-terminal node 360 of the meaning tree is a child of
"FUND-INFO" and a parent to "select"., UWFUND-INFO" then flows to the
1181" denoting the root node and highest level of the text sentence.
The terminal and non-terminal names are completely user configurable.
For example, if the statistical model were designed to work in
conjunction with a travel reservation system, the terminals and
non-terminals can be configured by the application developer or user to

represent application specific word groupings. In that case, examples



"I'SI" denoting the root node and hi ghest |evel of the text sentence. The
termnal and non-term nal names are conpletely user configurable. For
exanpl e, wD oles2st ati stical nodel were designed to work i PCTEGBUBONRSEI on
with a travel reservation system theitermnals and non-term nals can be
configured by the application devel oper or user to represent application
specific word groupings. In that case, exanples WO 03/096217 PCT/ GB03/ 01554
13 can include, type of vacation, departur ‘?at i date, trip
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be edite hlenirIr']pttlg 1dee. 80t oLy Vibew cnEagh -0 dheeq af-ararmnt i onediedits can be
performed using _conventi oEaI Qi nt erlgontCJr:gel pactions such as drag.and
drop, |efP Bt FRYHP cFit ?Eedff)“lﬁﬁd"l dotit 6"°CPTCii Ag” actions. For exanmple, a
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parent. ThiS.AGLLON HA-ddnbks: ihBecsehesded: ipdgpidpmiherpiay i ous parent
and links the node to the new parent. Further, the user can draw the

branches of the tree manually or use a variety of functions wthin the |IDT
to (jram/t|1e1nterpretation data can be edited graphically using the tree editor

view in a number of ways. For example, the words comprising the corpus
of text can be edited, terminals and non-terminals can be edited, and
branches can be edited in the tree editor view. Each of the
aforementioned edits can be performed using conventional pointer control
actions such as drag and drop, left and right clicking, and double
clicking actions. For example, a node of the tree can be edited to
point to a different parent by selecting that node and dragging and
dropping the node over the new user intended parent. This action
un-links the selected node from the previous parent and links the node
to the new parent. Further, the user can draw the branches of the tree
manually or use a variety of functions within the IDT to draw the
branches so that the resulting shape of the tree has a readable
structure. The IDT can include a setting which prevents any tree branch
from overlapping or crossing another tree branch. The user can select
branch angles and straight or curved branches so that the resulting
shape of the tree has a readable structure. Additionally, the text,
size of the text, the fill colors, and £ill patterns can be user
configurable. It should be appreciated that valid trees within the

system must contain words that ultimately connect to a root symbol such



branches so that the resulting shape of the tree has a readable structure.
The I DT can include a setting which prevents any tree branch from

over | appi W@ 0091 Dssi ng anot her tree branch. The user canpsalGBB/0135ranch
angl es and straight or curved branchesl4so that the resulting shape of the
tree has a readable structure. Additionally, the text, size of the text,
the fill colors, and fill patterns can be user configurable. It should be
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An exenpl ary . 4 can be provi ded for editing or creati ng bth,
within the corpus of text. Items or nodes of the meaning tr&e falling

within the user drawn box can be selected. Once selected, the IDT can
search the annotated corpus of text using the database functionality to
locate a matching structure. It should be appreciated that other
methods of selecting tree nodes can be used such as different
combinations of keyboard keystrokes. Accordingly, the invention is not
so limited to the particular method of selecting the meaning tree

structure.

An exemplary GUI 400 can be provided for editing or creating both
terminals and non-terminals. Hence, although the following discussion
refers to non-terminals, it is applicable to both terminals and
non-terminals. The user interface allows a user to describe a new
non~terminal (also referred to as a tag in some instances). Also, the
definition of an existing non-terminal can be edited. To invoke this
function, the user can select a word for which a non-terminal is to be
created or edited, and issue a user command to edit or create the
non-terminal. Field 405 is a "Dictionary Allowed List" which can take
an intersection of all parent and child nodes of one or more selected

tree nodes and present the intersection to the user as possible label



termnals and non-termnals. Hence, although the follow ng discussion
refers to non-termnals, it is applicable to both termnnals and
non-t er mwalm/0she user interface allows a user to descri PETHGBIBWISSS
non-termnal (also referred to as a tdg in sone instances). Al so, the
definition of an existing non-termnal can be edited. To invoke this
function, the user can select a word for which a non-termnal is to be
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deplcts an exenpl Lary can i splaye
to activattonofiredrasPrethea8kenpl ary GU 500 of Fl gure 5 allows the
user to input a newtermnal or non-termnal in field 510 and

If the user wishes to enter a new terminal not yet defined in the

IDT, the user can select the "New Tag" icon 420. In that case, Figure 5
depicts an exemplary GUI 500 which can be displayed by the IDT

responsive to activation of icon 420. The exemplary GUI 500 of Figure 5
allows the user to input a new terminal or non-terminal in field 510 and

an accompanying description in £ield 520.

Figure 6 depicts another exemplary GUI 600 for presenting a tree
editor view similar to the GUI of Figure 3A. As shown, the exemplary
GUI 600 contains an exemplary pop up menu 605 accessible within window
610 of GUI 600. Notably, much of the aforementioned functionality can
be directly accessed from the pop up menu 605. For example, the user
can add additional non-terminals, choose to automatically complete the
parse tree, including classing of the sentence according to the
statistical model specified in the configuration file, edit a node of
the tree, find a word structure or entire sentence structure, as well as
delete or undo an action. Also, as shown, the "Add Tag" functionality

is disabled because each word already has been annotated with a



an acconpanyi ng description in field 520. Figure 6 depicts another
exenplary GU 600 for presenting a tree editor viewsimlar to the GQUJ of
Fi gure 3AvOAs/ogsézan, the exenplary GU 600 contains an ererdmrByiIizep up
menu 605 accessible within window 61@sof GU 600. Notably, nuch of the

af orenenti oned functionality can be directly accessed fromthe pop up nenu
605. For exanple, the user can add additional non-term nals, choose to
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sent ence dndnetis@ing JRespansi e hewsuedit@dusede.r equest, the | DT can display
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sentence from within a of the tre edi tor WS, the user
edits the Eé?ﬂrénéedepéﬁf/glﬁ‘ﬁf’?ée F’ée@p §;¥sj9t8roé)e % ﬁaeo? %e m?%rpret ation

editor view in which the user has 1nvoked a change sentence function.
Responsive to such a user request, the IDT can display exemplary GUI 805
in which the user can edit an entire training corpus sentence from
within any of the tree editor views. Notably, as the user edits the
sentence, any parse tree, class tree, and other interpretation
information which no longer corresponds to the sentence as edited, can
be updated in the database. The IDT can search existing sentences to
determine whether another sentence matches the newly edited sentence.

If so, the class tree and parse tree data of the matching sentence can
be associated with the newly edited sentence. This functionality
further allows users to correct errors introduced into a corpus of text
when that corpus is read or processed using one of several options to be

discussed below.

Figure 9 depicts an exemplary GUI 900 which can be used to display
the words comprising the base of a tree. The sentences can be listed in
field 925 wherein the information can be organized according to several
different column fields. Specifically, column heading 905 can be used
to display the number position of the individual sentence within the

corpus of text. Column heading 910 can be reserved for displaying the



i nformati on which no | onger corresponds to the sentence as edited, can be
updated in the database. The | DT can search existing sentences to
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exarrpl € ad’ghet Idggp aye8| co umns %%gigd%bn‘glttrllg éUeIeg(?(?%léntk?egi pr onpts, parse

configurable according to any data that ig tracked by the IDE. For
example, additional columns specifying the feedback tags, prompts, parse
tree scores, or application forms corresponding to a given sentence can
be included. A column indicating the rank of the annotation of the
sentence as determined by the parser or classer can be included. For
example, a rank of 1 can indicate the highest likelihood that the model
predicts the correct answer. The higher the rank, the less likely the
model predicts the correct answer. A status column can be included
which can indicate whether a sentence is used for training or smoothing.
Information indicating how the sentence was collected such as grammar
generated, typed by a user, spoken during pilot testing, spoken during a
system test, spoken during deployment, or the like also can be included.

In any event, the aforementioned list is not meant to be exhaustive.

Figure 10 depicts an exemplary GUI 1000 which can be used to present
a dictionary style word view. This view can be used to display the
complete list of terminals, non-terminals, or annotated words. The
display can be configured such that the terminals and non-terminals not

used within a particular corpus of text need not be displayed. Notably,



tree scores, or application fornms corresponding to a given sentence can be
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as det er nwoad/obsz1t he parser or classer can be included. FecT/GBoanpdse, a
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correct answer. The higher the rank, the less likely the nodel predicts
the correct answer. A status colum can be incl uded mhich can indicate
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1015. 1In the dictionary tag view, the direction of the branch extending
from the particular node to the parent node can be displayed. For
example, using a pointing device, if the user right clicks on a
particular non-terminal, the IDT can display the direction of the branch
extending from the child node to the parent node. Possible directions

can include unary, left, middle, right, up, or down.

The exemplary GUI 1000 further can be used to display the manner in
which non-terminals connect to other non-terminals. In that case, the
view can be similar to the tag view with the exception that labels can
be located in both columns because labels can connect to other labels.
In any case, the GUI 1000 can be user configurable. In one aspect, the
ordering of the columns can be determined by the user. For example, the
tag column and accompanying number information can be displayed to the
left of the word column. Similarly, a column to the left of the word
column can display the total number of times a word appears in a corpus
of text. To the right of the word column, a number can be displayed

which indicates the number of times the word is tagged as a particular



be |l ocated in the colum beneath col um headi ng 1010; and the
non-termnals can be |ocated in the colum beneath the col um headi ng

1015. I n whesgpatii onary tag view, the direction of the braalGrsessdi ng
fromthe particular node to the parentitfhode can be displayed. For exanple,
using a pointing device, if the user right clicks on a particular
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non-term nals can be depicted graphically beneath their parent
non-termnals. Users can click on a termnal or non- termnal to expand
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For example, users can search annotation data for any nodes, parent

and/or child, having a branch extending from or arriving at the node

from a particular direction such as right, left, up, or unary.

A filter feature also can be included in the dictionary view.
Through the GUI 1000, a user can filter the displayed information
according to parameters such as a data item source, a data iltem target,
a direction associated with a data item, or an annotator associated with
a data item. Users also can filter data according to annotation status
indicating whether the data is annotated or un-annotated, a node count
indicating whether a child node has greater than "N" annotated examples
as parents, a data file where only relationships from particular data
files are displayed, a sentence range for displaying relationships
derived only from particular sentences, and a usage status for

displaying relationships from training, smoothing, and/or test data.

Figure 11 depicts an exemplary GUI 1100 which can be used in
conjunction with a build component of the IDT. The exemplary GUI 1100



users can search for particular tags or |abels, as well as search for tags
or |labels by paraneters such as the nunber of tinmes a tag or |abel occurs
wi t hi n t woanmed2at i on data. The search function al so can PearcBv3/oizsn a user
specified rel ationship between a term3aval and non-termnal. For exanple,
users can search annotation data for any nodes, parent and/or child,
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can dlSFﬂ@&}e thereby allowing the results of each statistical model to be

compared. For example, the GUI can include a third portion wherein the
GUI has one portion for each statistical model used during the
regression test and another for the truth. Differences between the two
trees can be highlighted automatically. Greater emphasis can be given
to the differences that cause the probabilities to differ the most,
thereby leading to the incorrect result. Accordingly, the user can be
provided with hints as to where to start debugging. The user can

visually note differences between the illustrated meaning trees.

The user can cycle through the resulting meaning trees, in this case
parse trees, one by one. For example, the user can c¢ycle through the
top "n" choices as denoted by the confidence score corresponding to each
parse tree. It should be appreciated that the confidence score provides
an indication, as interpreted by the IDT, of how closely a resulting
parse tree reflects the underlying statistical model, rather than the
truth. There can be a correspondence between resulting parse trees
having high confidence scores and the resulting parse trees which

closely match the truth. Notably, one of the top "n" choices can be a



the truth neaning tree as determned fromthe user's annotations of the
corpus of text. Field 1210 can display the neaning tree generated by the

| DT usi ngwbtg/ogd2at i sti cal nodel specified in the configur@draBoBiolss4 whi ch
was previously specified in field 11052bf Figure 11. Accordingly, nore
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parse tree did not approximate or match the truth. It should be
appr eci at edThhGHEVET Figdret 18 HawrEBT cgn denbsgurabdewsdiiferat saayesobra
annotation data for a same sentence. 1In particular, annotation data
resulting from a first pass, for example a parsing pass, can be
displayed in one window, while annotation data resulting from a second
pass such as a classing pass, can be displayed in another window. The
split screen GUI 1200, however, also can display different sentences.
For example, one window can be used to preserve a view of a sentence,
while the second window can be used to search for another sentence

having a particular structure.

The split screen GUI 1200 also can be used to show two different
annotations for the same textual sentence, but with different contexts.
For example, the phrase “what’s available” takes on different meanings
when said in response to “how may I help you” or “what fund would you

like the price of”, or “how much would you like to withdraw”.

Figure 13 depicts an exemplary GUI 1300 which can be used in
conjunction with an import component of the IDT. The import component

can import an existing corpus of text using any of several methods. For



variety of neaning tree characteristics and settings can be displayed as a
tool tip or within the node. The QU 1200 al so can present a nessage
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such as a %ound card. Re ardl €ess, can i eec?‘n recognltl on

syst em for Bonvert?aﬁﬁeﬁs pgboféﬁ e assoc:l.ated with an aud:.o flle by.
specifying the audio file location and the filename. Alternatively, an

audio file can be specified and the developer can type associated text
into the IDT.

GUI 1300 can be used to adjust the import component settings when
importing a corpus of text. Field 1305 can be used to display the name
and path of the file being imported into the IDT. Notably, the file can
be an annotated corpus of text, an un-annotated corpus of text, and/or a
speech file, including a digital recording of speech to be processed, or
a text file derived from a speech recognition engine. Field 1310 can
indicate the number of sentences recognized by the IDT within the file
to be imported. Controls 1315, 1320, 1325, and 1330 determine the type
of importation, or rather which sentences and corresponding annotation
data will be incorxporated within the current statistical model being
built in the IDT. For example, activation of control 1315 results in
the IDT adding all sentences. If the sentences are already contained
within the database, the IDT can use the tree structures defined within
the IDT for the imported sentences. Activation of control 1320 will not

import any sentences, but will overwrite the annotation data contained



utterances to text to derive a training corpus. In that case, the digital
recordi ng of the corpus of text can be stored in nenory for future use and
anal ysi s,wav3med2li7 as for playback during use of the |IDT. PAxdiBn3foiises
representative of a training corpus of23text can be associated with
particul ar text phrases or sentences so that a user or devel oper can

listen to an audio representation of training text as well as view
annot a“ R f 9&@% 'r%&theLﬁé 'aﬂgoéaq &b%ar:%orr@gongmketheaduﬁ%gt@n of
t ext, &t Rier text 1s ann ed er

par ser oﬁﬁ‘b ce i hia fé’é?sb‘&?%ttéﬁ W?h ﬁﬁtjavl?&ﬁ%n f°fl %ow ‘$5act %Igl t he
audi o filsentpcat i dwpars thhefoct| Errdnthe APteaneatiarel §ireany %ﬂ?@eﬁl | e can be
speci f i eciemich the developerdtabads pecassoriabed Hoexter,i nild pherwcDie GUI

1300 canhe %%ggaa%nagaeésant&% w&pmh cegg%aeagtﬁgtaatagéom§gonalg9waI ng a
corpus of text. Fie

th of the
file bei M§°i C}?‘Ba)i?aetc‘f F?\’T’tc‘?nfﬁefarloﬁ %GNEJT %?: tzg %‘Féwatwn 5& %%ndtaﬁgot at ed
cor pus oft3gextill aaiduankin Kereaneds @@ﬁpmwé?tw@xﬁataaﬁa%rtha impgeechiiit e,
i ncl udi nghaciliage tet caceridedyichispeecklioidel plaebssed, aarivaaidnext file
derived froma §pﬁse<egu£&ceggl tegmlgagﬂlri@ e &l B3804 GRAordiNgi GAkRe t he
nunber of sentegcesdre%%ggl the IDT within the file to be inported.
Cont r ol s {31E 153 ar 0 determine the type of inportation, or
rat her which sentences and correspondi ng annotation data will be
i ncor por at edigurt hig dehicteuen entemsltaati Qi cado wbtel chbeirgusdlicbtaddn t he | DT.
For eanFt'e@mlrﬁxQEié&ﬂi o 1Qfm &Nk Mcaldd SitrsUkhSiddreddeil Dtoagdi ng al |

1e

sent ences, sent ences.are alread cont |ne thin th q;tgbase t he
| DT can user?rﬁt S Erlteles’té Fuct %?les %oerf rne wi tahé Jt“ﬁ)ewlf g an?% Y orted

sent enceLe*Actil§at i5nTOF @BntIBF A3 SO PR S RBE nci“rrpb‘?lfml&ﬁjys §’é‘hkFé’nE S, but
w | | overannptatetihburmmhed akkorfidatwichmcanpe @xWr 08LBB621h7F RETEEB03/ 01554

23 W t hi niebbesthi Bl Wickiba t h@ha,@n@tratliwm it Be GREEQSRANEH ROui&r LWhe-dupl i cate

sentence tWatQéwtggﬁﬁlaT? gieg%l‘f 1n'g‘fé ic\égtll) rQéen%QFtJo ghé‘%é al%ds all

sent ences despite e sentences are already cont al ned within
the rel at'i'BRAT 45t abﬂ%abléoni“f deJ:LC’S‘?S‘m HBwWeRFer Tagh/| Pakster gt L

annot at i onndateatify tthe 1<PTivgt st Horagwaobdti entdata @d@be’sp(@ﬁmmlt@f t he
dupl i cat ercserdrenagl)f.r omd Beaddtpesetigdgfdd ene @atc'tycaniaerta@f o£QRbEDIcanliS30 wil |

add only ;sepLenges,and &Q@Q%atdo%mﬂé‘ifs fr o LBesd. BRI d6d L1k 1401 €l are

not contal ned w.thin t ational database. Activation f control 1335

causes tHE ShEERT Pedr 71" e f‘?rﬁBP‘foé’&la‘&echﬁ?ﬁﬁtf%n Phe P f B Emeht i oned

i nport crdrt egliey, relevant information concerning the tag or label. ©Notably, the
user can enter text directly into the GUI 1400 to £ill in the
description column without the need for an extra GUI. Thus, editing of
the tag or label description can be performed "in-line" by selecting the

degcription row and column corresponding to the desired tag.

The IDT disclosed herein can be configured by a user to portray
interpretation information in any of a variety of ways including various
colors, patterns, sounds, and symbols to represent different aspects of
the interpretation information. Similarly, the user can customize the
terminals or non-terminals used within the IDT. Thus, while the
foregoing specification illustrates and describes the preferred
embodiments of this invention, it is to be understood that the invention
is not limited to the precise construction herein disclosed. The
invention can be embodied in other specific forms without departing from
the spirit or essential attributes. Accordingly, reference should be
made to the following claims, rather than to the foregoing

specification, as indicating the scope of the invention.



Fi gure 14 depicts an exenplary GUJ 1400 which can be used to add termnals
and non-termnals located within an inported file to the current
statisticabosweeli? For exanple, after inporting an annot atred/GRoaxisski | e,
the IDT can identify termnals and non2¢terminals within the annotated
inported text file which do not exist wthin the current statistical

nodel . Thus, GU 1400 can be presented to a user wherein the new termnals

and non-t er g nal.s can .06, AesCeml. L0, ENe UBLT, L Busll N0, JAD5ox Not aDI Y, an
e

i ndi cation iA tthe " %é col um can 1 dentify the new item as,
for exanptEPiBeiiey o Parfusel ot EPHRAES - of P MIRSTRET ﬁflﬁ%ﬂe)/lon'lar?@ BXact

spel | i ng ofalthed pard icotealirzad feshiabéh agncowutef styetetnorhier aSpel | i ng”

col um 1445+ The caDesar bptiene Gekamsat 1420 enad arbesdrichl edrbss kygvaraiser with
an appfopfﬂt%%&n%%%%apc &g&ﬁ&f I\% %unﬁﬂ QMg W QLMte&eéﬁ\e@fntoa Byt i on

concerning t tag _or ser can e r text .directly
into the mariﬁ‘ﬁoaflﬁptfeidl fox ﬁaf“f‘i’emgo%’é;c?]?epﬂeg]ﬁ og gﬁ&ﬁ&ﬁ? ‘R A8 need for
an extra @Jted Thistyeidial | erpbofiatiphectt hgrdiere el seEsere ptarobe cafstrral

per f or medpirpBsé i Jdeputdyt sebeat vt &he®mpdest brpidadntioy anth belngnmoaded

corr esDO”Q{d“Qxé&tEBe &%%!:(gfsd tfm@'g:omﬂm:%rl Q;l;;thrlS&Jcﬂs%thQE eéa&r?@dq o€ the
configured by user ortray interpretation information in any of a
variety o‘FeW&% qeﬁﬁﬁf%ﬁdnge’?fdﬁ ous colors, patterns, sounds, and synbols to
represent different aspects of the i nterpretati on i nforrrati on. Simlarly,

t he user canThuasireBeZEe ihhentiberdlisnadss be drbRddLr ihnalceompged widgltem t he | DT.

Thus, \Ahl]!;fodhta@ vsfh%ﬁ%lmggls%@eguf l:E@E'eQEhx'e's' é&%ﬂl@-ﬁ@ﬁ:h@ngn gs&ldhes, thre

preferred (% i S inven N, 14l be understood_that the
i nventi on™% seﬁ% c{r:ag?ﬁs"i“ °¢ Sfhig" et i.en, SobQe hat,

1n a com ut
reci se cons raction"héren di scl osed. The
i nvent i onit@Rlpeerpol et it Hierhedfeci FIBUFYT RECH A hoBtthdepserhg from
t he spiri tomorexessenti aly atprdsbidresin Aogoraiongdy, créd erencetstroulbd e nmade
to the foblowWenthdhabtfons! aldbed harbaheetm vEeheaet g aspegbidaation, as

i ndi cati n cgcges:§n %g aflll %a’-c:on\éee oer 1%%&919@217t1%g/ Jg‘%n%i?/c?lrég 24 The

pr esent ve war e, tware, or i nation
of har dwa?% aéﬁlr sedftfl?\}éroé bﬁ*’ﬁi’e"ﬁr%eiﬁﬂllf’ﬂv&?ﬂtl@n c&’ﬁ'}ﬁe“ﬁ?éonrt@a?’il%@ﬁrl n a
central i zéshduaghi orde rronetagdrputber reprotfierhionrin p &iff@drety mbtemwEdlf ashi on
where di fEgrent el ements are spread across several interconnected conputer
systens. Any kind of conputer systemor other apparatus adapted for
carrying out the nethods described herein is suited. A typical conbination
of hardware and software can be a general purpose conputer systemwth a
conput er programthat, when being | oaded



and executed, controls the conputer systemsuch that it carries out the
nmet hods descri bed herein. The present invention also can be enbedded in a
conput er woagnasm7 product, which conprises all the featuresTaambloissg t he

i npl ementation of the nethods descri b#d herein, and which when | oaded in a
conputer system is able to carry out these nmethods. Conputer programin
the present context neans any expression, in any |anguage, code or
notation, of a set of instructions ipjgpded to cause a system having an
information processing capability to performa particular function either
directly or after either or both of the follow ng: a) conversion to

anot her ild.anguageth®ode dGvehadiatimwrrurd) lespraguotdartamiagdiMPer ent
material achefsae W Q3LII6AL4. PCT/ GB03/ 01554 25 CLAIMS 1. A method of

devel opi ng nalylal, a0 4 gféa%qgu,qgfggﬂa%onaa@k'&akw%sfagﬁﬁy's' ng:

determ ning NL er| nget ation ormat 1 on NLU tral ning corpus of

text. usigPgraEs rﬁfl F?tiégkngpﬁo‘&%élﬁ’ﬁst BEMTTCGLRS CRAEY 8y "BFT®rfati on of one
pass aut gratrg@lohyo@lonersesanaitopatidadiy @lsebsequentut fasse, syaedudity

i nt er pr etk Prsdiaf @iuTaht & PLGLHYidTgradt oAt @Rl O iyl O inbérpatrheiast part
of said NU, Erﬁa@,(ti &%Pi%“ Lhe§a1n§£&raoggu§%kdté§!ltu inter pr etation
d I N

i nformation abas hi cal, éditor 31%

presenting sel TEratF i %erBJFGtaNE‘EPl &PAtioR 158l t OH ‘and
recei vi ngprdser specified edits to said NLU | nterpretation information. 2.
The nmethod of i ai grabhisal daptesentd)ngpsdsept fny thBicte@MSI (3gD) 47 esent i ng

sai d NLU j;pt %perr%&@éatqenl%9%@&59%@%&4{@% Nd.iree.compriged of terninal
and non- tgaﬁgl nal ~nodes gg resﬁgtln%data itens. 3. The nethod of claim2,

further cBipr el G- "dECE? moRi ity *A™pr'SBabi ity i ndicating whether a portion
of said mneaning tree is correct; and visually identifying said portion of
sai d meani.ng treemefhaabd clpiwhabkiid ypreoesimptstexceethea poetdtendn ned

t hreshol d p@?@@éﬂtllh& ysa:.é NL-EhgnH@E)p%thn C.Jn@bma%u.oirl Lgst E.'Qﬁeaﬁ%@ rtkgé ng
det er m ni ng a. nu ? rm?rjtc jences of. suQstructure of ga{a rreanl ng tree
er

€ S =]
within saigPRLTTY Rf FBPaP%: P8R T°RT o el T oA Ehd SHT EEAr T3P Faghttfing sai d
substructure of said neaning tree if
3. The method of claim 2, further comprising:

determining a probability indicating whether a portion of said
meaning tree is correct; and
vigually identifying said portion of said meaning tree if said

probability does not exceed a predetermined threshold probability.

4. The method of claim 2, further comprising:
determining a number of occurrences of a substructure of said meaning
tree within said NLU interpretation information; and

vigually identifying said substructure of said meaning tree if

said number of occurrences does not exceed a predetermined threshold.

5. The method of claim 2, further comprising:

determining an intersection of selected nodes of said meaning
tree from said NLU interpretation information;

presenting said intersection of selected nodes as choices for
adding an additional node to said meaning tree; and

adding a node above said selected nodes of said meaning tree,

wherein said added node is selected from said choices.

6. The method of claim 2, further comprising:



sai d nunber of occurrences does not exceed a predeterm ned threshold. 5.
The nmethod of claim2, further conprising: determning an intersection of
sel ect ed wodemoafi7 sai d neaning tree fromsaid NLU i nt er pPeTAtBIG01554
information; presenting said intersect?on of selected nodes as choices for
addi ng an additional node to said neaning tree; and addi ng a node above
sai d sel ected nodes of said nmeaning tree, wherein said added node is

sel ected from sald ch0| th faf bl Made i SRt s gppri sing:
WO 03/ 096217 PCIFGE03 ugéZrGI!r}g%qgnsél}\%gt%gc us drtl nm‘ran ° Creat | ng an

addi t i onal2ifoBRaeRe "sF&Fd Sﬁ‘éﬁrﬂoﬁlﬁ f‘?péféserétalfla %ng’rtéﬁ?%]sélﬁf? nﬁe‘ﬁh addi ti onal
data itemnd and associating said node with a description. 7. The nethod of
claim6, furthefsce0afihySidgd: noePelin ahesddrigrisai. d associ at ed description.
8. The method of claim2, wherein a node of said nmeaning tree is selected,
said nmethod further conprisin nsive to a user request, displaying a
di ctionary vi eW®® BOMR &F r?éah'gﬁl' ‘8{?“?*?? GFPE Bfhs for displ aying said
nodes and parsareierieching shid nodesiatefeleernimard- di ctionary view i ncl udes
a data itemrepresented by said highlighted node. 9. The method of claim

2, furtheg Conﬂ{a ﬁgagod oﬁtglgmtzl Cahd 16 OMRLEL IRYs5R1 dodBagi NGt Ege
according to retation information selected fromthe

i‘nt er
gr oup co%‘%%??cﬁgs%f eTeEﬁl dtlfﬁzr'il%a{’reﬁ %?“E?Oaafmgl tems, and a nodel specifying
text interprefefreape 10.2 ThE: FEERRSE: ofiBlaringoa EaF#OmREY ot cal | y
conpl et i ngprt-ePingCanirursl iy ofletc@tmanitny dilspldieng assskingiesdatda item from

sai d di Ctlsa%%yex%f of dsaatla ﬂJd%gB whgrélﬁﬁ@gicatd@@twntaby a18Rr Ghe@fiasabd NLU
training gqcrpu tlcéally assigning said data item

ut
to said word Eﬁm r?ﬁresen ?{fj‘gy %algl lg%gr}ﬁﬁl Qtfe rther conprising: displaying
sel ected itens of said NLU | nterpretatlon information as a tool tip; and

di spl ayi ng. a prishabthed pftdiatmai dupheserrmpdisiegni ng tree is a correct

interpretati ONagutomatically completing said meaning tree according to
predetermined NLU interpretation information selected from the group
consisting of a dictionary of data items, and a model specifying text

interpretations.

10. The method of claim 9, said automatically completing step
comprising:

determining whether a single data item from said dictionary of
data itemsg is associated with a word of said NLU training corpus of
text; and

if so, automatically assigning said data item to said word.

11. The method of claim 2, further comprising:

displaying selected items of said NLU interpretation
information as a tool tip; and

displaying a probability that said presented meaning tree is a

correct interpretatiomn.

12. The method of claim 2, further comprising:
searching said NLU interpretation information for a specified

meaning tree structure.

13. The method of claim 2, further comprising:

identifying an intersection of data items; and



12. The method of claim2, further conprising: searching said NLU
interpretation information for a specified neaning tree structure. 13. The
nmet hod ofwolgiosa227 further conprising: identifying an intrersarmBionss4of data
itens; and WD 03/096217 PCT/ GB03/ 0155427 27 presenting said identified data
itens as selections for annotating a user specified node of said neaning
tree for a sentence of said NLU training corpus of text. 14. The nethod of

claim 1, said QLesantlng st eR.LUELNeh. COTRLIS LG 1oBERRENELNG Sal d NLU
interpretation information In a dicti onar vi ew conprl sing a %)I urality of
col ums fEFORSPPaYiYE" RPNt *dntPEnPt cFadétr%teaPPéﬁ’rﬂ?f‘"e G parShEt s of said
dat a itens. sdEl NWembtihgdeofrugl of rretd, wherein said dictionary view
includes a colum for indicating children of said data itens and anot her

colum f.or indi.calimg RALENLS 10fs 531 - Aahaidd 608, sdbinIheoRibag.of claim
15, further conprisin di ng?%c%isal child or
Si

ng: sorting sald data itenms accor
parent colu .esir?t.mgh%alﬁ'e?nf?ognB?rpEF57%0T4fanﬁT%%8? Cofp RG* Wi sual |y
i ndi cat i rijedataririeirs dalivpglEvpedivabiist Foordieptaring decerdishg a
predet er ramed ddtbestakd. ankiBparbhecset hok=0B &dtai mietd, furt her conpri sing:
hi ding data itens having a probability or count not exceeding ,a

predet erm ned threshol.d._ 19. The thod of .¢claim 14, further ¢ ri sing:
responsi Ve 't o r‘g‘eug%gmge?fe@??:o%qéf %Elaef??rbﬁ é% dgg HPFLnE S a%/rfcr%blgg%r?

associ at | oW dgr cHidigas@od NG PRt prist dRTDATPTT GPATTCORST 6PLE™ neani ng
tree conpfdrssingickeiry paterdndohepid efamhnademnodes representing said

associ ation. 20. The nethod of claim 14, further conprising: filtering said
NLU i nt erpret aq;ﬂeotrrl1 ghré%o(g{%rlgorp 1§ccPurrgLng Lo a_.parameter selected fromthe
group consi'sting Q? a data |%em Source, a %Iralta ?temtarget, a direction
associ at ed wi tPrALBREAIT ek HFPNS ARTOF &I tAsed | AidH WK PA*Htdata i tem
annot ati orplsta¢.us, a node count, a data file, a sentence range, and a
usage status. 21. The nmethod of claim 14, further conprising: displaying

hi st ogr arri,) .nf Qfl{ga;n!a%ddgf Ic\iggm fll;l(,)rr%&%hgr Iglbyprising:
visually indicating data items having a probability or count

exceeding a predetermined threshold.

i8. The method of claim 14, further comprising:
hiding data items having a probability or count not exceeding a

predetermined threshold.

19. The method of claim 14, further comprising:

responsive to a user selection of particular data items having
an association, searching said NLU interpretation information for a
meaning tree comprising terminal and non-terminal nodes representing

gaid association.

20. The method of claim 14, further comprising:

filtering said NLU interpretation information according to a
parameter selected from the group consisting of a data item source, a
data item target, a direction associated with a data item, an
annotator associated with a data item, annotation status, a node

count, a data file, a sentence range, and a usage status.

21, The method of claim 14, further comprising:
displaying histogram information derived from said NLU

interpretation information.



interpretation information. WO 03/096217 PCT/ GB03/01554 28 22. The net hod
of claim1, said presenting step further conprising: in a sentence view,
present i ngogaioge2N.U i nt erpretation i nformati on associ at ed peTtéBB3OAEI dual
text phrases, said NLU interpretatiomd nformation selected fromthe group
consisting of an annotation status, a phrase count, a designated phrase
use, phrase collection information, a correctness probability, and a

correct n%§3 r'I%nK'het%gd o-lf::h@ %@W\IE aQti &e@lemljng §Laép flgf@l%gn£én@gl§$r?gp further

conprising: presenting retation information as a plurality
of neani ng tré‘élsaﬁ’?nﬁe%‘iﬂ i"f‘e“’scPﬁ“égr?“\W saé%lN&UsHﬁeprec‘?Eé?F view conprising
at | east iatbiwastomjavdow ated witbpimiivhdrad tetsphrasgni ipidt¥ée and a second
Wi ndow f GhteisdekayicigigtsRaois seniticag frb@eche2droupheonmhigy of @l ai m 23,

further Ca?lgguawgsta\e@%' e gispl a&sdagf S@'dgsigrfaﬁgd %@nglsgr%ragesal d first

w ndow, resentin erent ones sai a I n id second
wi ndow %b%‘f‘Fs‘F’f}eq'tf8“&at&§’5r aré&ﬁ’éefgne%prﬁq% R‘E'tyﬂoan fa S?raﬁer% 2%° wherein

said firstnand second neaning trees are different interpretations of a
sane text phrase in a sane context. 26. The nethod of claim 25, wherein

said first; Weafyengeéhegeof cﬁgfneienéa&d pEheGly g{@perfgmie@t E&'xg)r@gn% text
phrase, and sai d setlrl Salr:iregm 1%1 ree represent gre i_ct nierpret ation

of said text Phrade”dctordlng t6-4a"s JiOIsltll“ncaFmatlﬁelaS f?p n%t hod of
26, furt m@i‘m’ﬁﬁl Tiegg: i £ aP]sléoF‘é‘ferl ‘é“éiwd LI B ﬁ‘f’@eﬁr%‘teé’tl onis
greater tdeaprisingcar @eoft safitkgpr etidoetbrd Hierlpyiatl dixsti meirdati ng t hat

sai d statdestifab sndeh JiSiabNGRk! &Cbiagthy dNR-BRS hednofy ekad m 23, wherein
said first and second nmeaning trees are different interpretations of a

sane text phrase in two different contexts. 29. The nmethod of claim 23,
wherein sfi-d fTesteiirdnth§leted?  cortBepSAMRT56"% t ext phrase after a first
processi ng pas#iilantisspandngsecdndimgancagny rie@ecor respdrdst trdndavd t ext

phrase afg@keftingUbSRYUENH cREHCRSS ROnPBSSy A&@eQBJID%le?seE’g;H @BO#HW01554 29

responsive to a user request.

25. The method of claim 23, wherein said first and second meaning
trees are different interpretations of a same text phrase in a same.

context.

26. The method of claim 25, wherein said first meaning tree
represents a correct interpretation of a text phrase, and sald second
meaning tree represents a predicted interpretation of said text

phrase according to a statistical model.

27. The method of 26, further comprising:
if a score of said correct interpretation is greater than a
gscore of said predicted interpretation, indicating that said

statistical model is incorrect.

28. The method of claim 23, wherein zaid first and second meaning
treeg are different interpretations of a same text phrase in two

different contexts.

29. The method of claim 23, wherein said first meaning tree
corresponds to a text phrase after a first processing pass, and said
second meaning tree corresponds to saild text phrase after a

subsequent processing pass.



30. The nethod of claim 23, wherein said first neaning tree represents a
first text phrase, said nmethod further conprising: receiving an edit to
said firswomsasizny tree in said first w ndow, and respon®CI&GRIG/0sHHd edit,
searching for a neaning tree of a difterent text phrase which corresponds
to said edited first nmeaning tree, and displaying said neaning tree for
said different text phrase in said second wi ndow. 31. The nethod of claim

23, furt her cqmérlestlhn Oell ﬁual I X4 i rl%'r%?ﬁ |Sg9d%2frgﬁ_hm%gﬁg§%oggg\een said first

meani ng ttee and"sad Yecond" reant of claim 23,
further CowsEFRtAge fééﬁ?di’%’ﬁtrﬁlrs?‘é?d SPFiié‘tetH‘é%r‘Fiuﬁbhetrr e¥ R §sL39°d second

meani ng tree. 3¥eidhgy aethdd of seldifirdy rearidwetreonprésidngirstaut omatically
i npor ti ng,:Nablyt makni ng sentences; and automatically determ ning an
interpretation of said NLU training sentences according to statistical

|l i kel i hoods determined fromsaid NLU trainin corgus of text. 34. The

met hod of cYesPARsvef B thef SGhprisSrAyind &t 8rBta ca? | SFeFnporfti ng NLU

i nt er pr et &itfifersntotetty @hnigry vhsdncereepondmdo agpplysdiged af igshLnganing

i nt er pr et @gddeONgndt QiS¢ Watdl arielahng; COEPUS Ofidt @xdreraf: tdhe p[[’szié’H)d of
claim1, Ir%”s%bc?rse%’ﬂﬁ)%ﬁ&&g di splaying said NLU interpretation information
resulting from one of sald nmulti-passes responsive to a user input

speci fying said one of said passes. 36. The nethod of claim1, further
conpri si ngt- orBer naghaderf Phinses Hirtdar doNptigingi ni ng corpus of text in a
sent ence vi ew aceal tf Ngdi @rrafg atittFeddiices afetMedd islicﬂl‘fﬁltelt ateboing LrdaOr nat i on

for said fext.phrases 2odseguentially displaying said NLU interpretation
information for at least two of said text phrases as neaning trees,

wherein said neaning trees are displayed according to said ordering of
said send®nceT™ A earhodorH3yIe9B2E7 PETAESBOBMDIS549: 30 37. An integrat ed
devel opnent t ogdnthonim@evelOFing: acaatngr atee kanguagse:asndeteshamgdicnge {( NLU)
application according to the nethod of
33. The method of claim 1, further comprising:
automatically importing NLU training sentences; and
automatically determining an interpretation of said NLU
training sentences according to statistical likelihoods determined

from gaid NLU training corpus of text.

34, The method of claim 1, further comprising:

automatically importing NLU interpretations of training
sentences; and

applying said NLU interpretations to said NLU training corpus
of text.

35. The method of claim 1, further comprising:
displaying said NLU interpretation information resulting from
one of said multi-passes responsive to a user input specifying said

one of said passes.

36. The method of claim 1, further comprising:

ordering text phrases of said NLU training corpus of text in a
sentence view according to an attribute of NLU interpretation
information for said text phrases; and

sequentially displaying said NLU interpretation information for
at least two of said text phrases as meaning trees, wherein said
meaning trees are displayed according to said ordering of said

gsentence view.



any preceding claim said integrated devel opnment tool conprising: a

dat abase configured to store itens of NLU interpretation information
correspomaorg/opeian NLU trai ni ng corpus of text; a graphi ear/cabstess4havi ng
a plurality of views for manipulating ssaid itens of NLU interpretation
information, said graphical editor being conmunicatively linked to said
dat abase; and a processor configured to determne said itens of NLU
interpretation information according to a rmlti-cg)a,ss system. and to store

said iterdd of REURTEEF %R aYSIGR M 5P HalfPOSVRt €4Pe YaPShaEe. 38. A
machi ne- rieadeddecustcasagrlinbailyy ardiesdtitherasondigdc badeerethpd ifr am havi ng
a plural ity gfeccade; sesin,0psiexacsdrable doyemphmehitpel doepridugi ng t he
mechine to perfqrmiie sieRSuls A9Y%:BESARGLD BRI bk c. kol 05036,
information corresponding to an NLU training corpus of text;
a graphical editor having a plurality of views for manipulating
said items of NLU interpretation information, said graphical editor
being communicatively linked to said database; and
a processor configured to determine said items of NLU
interpretation information according to a multi-pass system, and to

store said items of NLU interpretation information in said database.

38. A machine-readable storage, having stored thereon a computer
program having a plurality of code sections executable by a machine
for causing the machine to perform the steps of any preceding method
claim 1-36.



