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L Ala Overview

0 Main aim:

* provide tools for rapid development of grammar
and controlled language checkers

0 Outline:

* Background:
Phenomenon-based language checking

* Integration of backend NLP components
* Declarative error specification
* Development environment
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0 Phenomenon-based language checking

* Based on the notion of “triggers”
 |dentification of candidates (as cheaply as possible)
« Confirmation by focussed deeper processing

* Specific rules for specific error types

0 Motivation:

* Scarce distribution of grammar errors
* Use appropriate technology (resource-adaptive)

* Controlled languages always client-specific &
positively defined formal grammars unavailable
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rL Al Multiple NLP Backends |

0 Combine virtues of different backend
technologies, e.qg.
* Speed
* Robustness
* Precision

0 Flexible combination of different types of
linguistic resources

0 Overall robustness independent of individual
backend components (resource-independent)
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rLAG Multiple NLP Backends |1

0 Tokenisation

0 Morphological Analysis (MULTEXT mmorph)
0 Probabilistic POS Tagging (TnT,; Brants 1999)
0 Probabllistic NP Chunking (Skut/Brants 1998)
0 Topological Parsing (Braun et al. 2000)
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rl AlG Declarative Specification

0 Permits tight integration of multiple backends
(descriptions of linguistic objects)

0 Facilitates division of labour between linguistic
tasks and engineering aspects

* Quickly respond to client-specific demands

* Individual checking components benefit from global
optimisations

0 Formalism reflects basic checking architecture
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rL A Specification Formalism |

0 Token enriched with multiple annotations
(token, lemma, part-of-speech, morphology)

0 Word-level annotations represented as
feature structures

0 FS-pattern matching

0 Bottom-up integration of (partial) parsing
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rL A Specification Formalism ||

0  #ERROR mWn

o #OBJS . .
@poss ::= [TOK “A[MmDdSs]eines]“]; [] ObJeCt def|n|t|0ns
@wissens ::= [TOK “AWissens$"];

@nach ::= [TOK “nach“];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat“];
0 Rules
0o  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesA1 $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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- A5 Specification Formalism II

0  #ERROR mWn / \

o #OBJS . .
@poss ::= [TOK “A[MmDdSs]eines]“]; [] ObJeCt def|n|t|0ns
@wissens ::= [TOK “AWissens$"];

@nach ::= [TOK “nach“];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat“];
0 Rules
0o  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesA1 $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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rL A Specification Formalism ||

0  #ERROR mWn / \

o #OBJS . .
@poss ::= [TOK “A[MmDdSs]eines]“]; [] ObJeCt def|n|t|0ns
@wissens ::= [TOK “AWissens$"];

@nach ::= [TOK “nach“];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0 Rules
0 #RULES _ _
TRIGGER(70) == < * Trigger (determine error
@possAT@wissensA2 @nachA3 —> .
$meinesAl $WissensA2 $nachA3; candidates)
NEG_EV(10) ==

$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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rL A Specification Formalism ||

0  #ERROR mWn / \

o #OBJS . .
@poss ::= [TOK “A[MmDdSs]eines]“]; [] ObJeCt def|n|t|0ns
@wissens ::= [TOK “AWissens$"];

@nach ::= [TOK “nach“];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0 Rules
0  #RULES )
TRIGGER(70) == < * Trigger
@possAT@wissensA2 @nachA3 —> _ _
$meinesAl $WissensA2 $nachV * Negative evidence
NEG_EV(10) == (discard false alarms)

$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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rL A Specification Formalism ||

0  #ERROR mWn / \

o #OBJS . .
@poss ::= [TOK “A[MmDdSs]eines]“]; [] ObJeCt def|n|t|0ns
@wissens ::= [TOK “AWissens$"];

@nach ::= [TOK “nach“];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0 Rules
0 #RULES _
TRIGGER(70) == < ° Tngger
@possAT@wissensA2 @nachA3 —> _ _
$meinesAl $WissensA2 $nachV * Negative evidence
NEG_EV(10) == * Positive evidence

$nach []* @dat_objA1-> $datAl;

(confirm error candidates)
NEG_EV(30) ==
&&cin($nach,“APP$“AT) && ci

POS_EV(30) ==
$nach @prep;
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rL A Specification Formalism I1i

0  #ERROR mWn

o #OBJS
@poss ::= [TOK “A[MmDdSs]eines]“]; [] RESOUI‘CGS
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach” ];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>

$meinesAl $WissensA2 $nachA3; L EXpreSSiveneSS

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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rL A Specification Formalism I1i

0  #ERROR mWn

o #OBJS A
@poss ;= [TOK “A[MdeSs]eineNResourceS
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach”]; * Token (robust)

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$“

MORPH.READING.INFLECTION.case “dat“];

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;

0 EXxpressiveness
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rL A Specification Formalism I1i

0  #ERROR mWn

o #OBJS
@poss ;= [TOK “AA[WnDdSs]eineNResourceS
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach" ]; * Token (robust)

o
@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;

e POS tags (robust)

0 EXxpressiveness
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rL A Specification Formalism I1i

0  #ERROR mWn

o #OBJS
@poss ;= [TOK “AA[WnDdSs]eineNResourceS
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach" ]; * Token (robust)

o
@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

e POS tags (robust)

* Morphological analysis

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;

0 EXxpressiveness
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Al Specification Formalism 11

rlL

0  #ERROR mWn

o #OBJS
@poss :: [TOK /\[MdeSs]elnes]] [] RESOUI‘CGS

@W|ssens [TOK ‘AWis®ens$“];
@nach : [TOK ‘nach”]; e Token (I’ObUSt)
)?3]; * POS tags (robust)

JA)$" . .
.case “dat"]; * Morphological analysis

@prep ::= [POS “AAPPR(AR
@dat_obj ::= [POS “R(ART|
MORPH.READING.INRLECTI

0  #RULES
TRIGGER(70) ==
@possA 1 @wissensA2 @nac

$meinesAl $WissensA2 $nac U EXpreSSiveneSS

NEG_EV(10) == * regular expressions over

$nach [J* @dat_objA1-> $datAl; feature values

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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rL A Specification Formalism I1i

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] RESOUI‘CGS

@wissens ::= [TOK “AWissens$"];

@nach ::= [TOK “nach" ]; e Token (I’ObUSt)

@prep ::= [POS “AAPPR(ART)?$]; * POS tags (robust)

@dat_obj ::= [POS “A(ART|ADJA)$“ ) .

MORPH.READING.INFLECTION.case “dat‘l]; * Morphological analysis
0o  #RULES

TRIGGER(70) ==

@possAT@wissensA2 @nachA3 —> :

$meinesA1 $WissensA2 $nachA3; L] EXpreSSIVeneSS
NEG_EV(10) == * regular expressions over

$nach [J* @dat_objA1-> $datAl; feature values
NEG_EV(30) ==

&&cin($nach,“APP$“AT) && cin($dat,A1); ° negatlon/d|SJunct|0n el

feature structures
POS_EV(30) ==

$nach @prep;
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A5 Specification Formalism IV

0  #ERROR mWn

o #OBJS
@poss ::= [TOK “A[MmDdSs]eines]“]; [] RUIGS
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach” ];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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A5 Specification Formalism IV

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] RUIGS
@wissens ::= [TOK “AWissens$“]; ) . .
@nach ::= [TOK “nach” ; * \Weighted with confidence

@prep ::= [POS “AAPPR(ART)?$]; measure
@dat_obj ::= [POS “A(ART|ADJA)$*

MORPH.READING.INFLECTI

0  #RULES
TRIGGER(70) ==
@possA 1 @wissensA

$meinesAl S\

NEG_EV(10) ==
$nach []* @dat_ $datAl;

NEG_EV(30)
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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rL Al Specification Formalism IV

0  #ERROR mWn

o  #OBJS
@poss ::= [TOK “A[MmDdSs]eines]“]; [] RUIGS
@wissens ::= [TOK “AWissens$“]; ) ) )
@nach ::= [TOK “nach” ; * \Weighted with confidence
@prep ::= [POS “AAPPR(ART)?$]; measure

@dat_obj ::= [POS “A(ART|ADJA)$"

MORPH.READING.INFLECTION.case “dat‘]; * Regexps over feature

structures (LHS)

0  #RULES
TRIGGER(70) ==
@possA 1 @wissensA2 @nac

$meinesAl $Wissens

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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rL Al Specification Formalism IV

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] RUIGS

@wissens ::= [TOK “AWissens$"];
@nach ::= [TOK “nach“];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0 #RULES g/ \

TRIGGER ==
@possAT@wissensA2 @nachA3 —>

$meinesAl §$Wissen5/\2 $nachA3;
NEG_EV(10) ==

$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;

Weighted with confidence
measure

Regexps over feature
structures (LHS)

Match assigned to named
variables (RHS)
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rL Al Specification Formalism IV

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] RUIGS

@wissens ::= [TOK “AWissens$"];
@nach ::= [TOK “nach“];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$*
MORPH.READING.INFLECTION.case “dat"];

0 #RULES g/ \

TRIGGER ==
@possAT@wissensA2 @nachA3 —>

$meinesAl §$Wissen5/\2 $nachA3;
NEG_EV(10) ==

$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;

Weighted with confidence
measure

Regexps over feature
structures (LHS)

Match assigned to named
variables (RHS)

e assignment by local
coindexation (™)
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A5 Specification Formalism IV

rlL

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] RUIGS
@wissens ::= [TOK “AWissens$“]; ) ) )
@nach ::= [TOK “nach” ; * \Weighted with confidence
@prep ::= [POS “AAPPR(ART)?$]: measure
@dat_obj ::= [POS “A(ART|ADJA)$“
MORPH.READING.INFLECTION.case “dat‘]; * Regexps over feature
structures
o #RULES
TRIGGER(70) ==

* Match assigned to named
variables (RHS)

* Evidence rules may
target named variables

@possA1@wissensA2
$meinesAl $Wj

NEG_
$nach []* @dat _objAT-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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A5 Specification Formalism IV

rlL

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] RUIGS
@wissens ::= [TOK “AWissens$“]; ) ) )
@nach ::= [TOK “nach” ; * \Weighted with confidence
@prep ::= [POS “AAPPR(ART)?$]: measure
@dat_obj ::= [POS “A(ART|ADJA)$“
MORPH.READING.INFLECTION.case “dat‘]; * Regexps over feature
structures
o #RULES
TRIGGER(70) ==

* Match assigned to named
variables (RHS)

* Evidence rules may
target named variables

@possA1@wissensA2
$meinesAl $Wj

NEG_
$nach []* @dat _objAT-> $datAl;

NEG_EV(30) == :

&&cin($nach,“APP$“A1) && cin($dat,A1); e interface between
POS_EV(30) == trigger and validation
$nach @prep; rules

Berthold Crysmann -. y Project: Flag
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rL Al Specification Formalism IV

0  #ERROR mWn

o  #OBJS
@poss ::= [TOK “A[MmDdSs]eines]“];
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach” ];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$“

MORPH.READING.INFLECTION.case “dat“];

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) =
$nach @prep;

0 Rules

Weighted with confidence
measure

Regexps over feature
structures

Match assigned to named
variables

Evidence rules may
target named variables

Relational constraints

Berthold Crysmann
Language Technology Lab
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rl A= Tree constraints |

0 Currently:
* NP/PP chunks: ci n, cancest or, cpath
e Sentence topology: si n, sancest or, spath

0 Set of 3 constraints per tree backend:

* X n(Node,NT-pattern)
determine minimal (lowest) NT node dominating Node that
matches the regexp in NT-pattern

* Xancest or (Terminall, Terminal2,NT-pattern)
determine minimal node dominating both Terminall and
Terminal2 that matches the regexp in NT-pattern

* Xpat h(Terminal, NT-Node, NT-pattern)

restrict the path from Terminalto NT-Node to contain a node
matching the regexp in NT-pattern

Berthold Crysmann e 7 Project: Flag
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[HECKER

=@ Tree constraints I

@adj ::= [POS “"A$"];

@adj"1 [|* @adj*2
&& cin(™1,"“"3)
&& cin("2,13);

0 Standard tree configurations
* Immediate sisterhood

* Domain-locality (extended
sisterhood)

* Government
e C-command
* C-command & bounding nodes

Berthold Crysmann
Language Technology Lab
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[HECKER

=@ Tree constraints I

NP
el N
A N
/\
A AP N

Adv A
@adj ::= [POS “"A$Y;
@adj*1 [|* @adj"2

&& cin(™1,"NP*"3)
&& cin("2,13);

0 Standard tree configurations

¢ |mmediate sisterhood

* Domain-locality (extended
sisterhood)

* Government
e C-command
* C-command & bounding nodes

Berthold Crysmann
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Fl A5 Tree constraints |1

Pl N 0 Standard tree configurations
A /\ N * Immediate sisterhood
* Domain-locality (extended
D /A< sisterhood)
Adv A * Government

e C-command

@adj ::= [POS “"A$; * C-command & bounding nodes
@noun ::= [POS “*N$;

@adj™1 []* @noun”2
&& cin(™1,"“NP*"3)
&& cin("2,"NP*"4)
&& cin("3,M4);

Berthold Crysmann ‘ y Project: Flag
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Fl A5 Tree constraints |1

/I\
A NP N

N\

D NP

N\

A N

@noun ::= [POS “*N$“;

@noun”1 [J* @noun”2
&& cin(*2,"NP*"3)
&& cancestor(”1,22,13);

0 Standard tree configurations

* Immediate sisterhood
* Domain-locality (extended

sisterhood)
e Government
e C-command

* C-command & bounding nodes

Berthold Crysmann
Language Technology Lab
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rLAIA Tree constraints I

Pl N 0 Standard tree configurations
A NP N * Immediate sisterhood
/\ * Domain-locality (extended
N /\ sisterhood)
A N * Government

e C-command
@noun ::= [POS **N$]; * C-command & bounding nodes

@noun”1 [J* @noun”2
&& cin(*2,"NP*"3)
&& cancestor(”1,22,"3)
&& -cpath("1,3,“"S$");

Berthold Crysmann 3 y Project: Flag
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==
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=

Fl AIG Example error

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] ,,meines Wissens naCh“
@wissens ::= [TOK “AWissens$“];

@nach ::= [TOK “nach" ]; * Erroneous blend:

@prep ::= [POS “AAPPR(ART)?S]: ,meines Wissens (gen)*

@dat_obj ::= [POS “A(ART|ADJA)$“ : - “
MORPH.READING.INFLECTION.case “dat‘]; smeinem Wissen nach (dat)
 ARULES e nhach“can be pre-/postposition

TRIGGER(70) == (selecting dative case)

@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==
&&cin($nach,“APP$“A1) && cin($dat,A1);

POS_EV(30) ==
$nach @prep;
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Language Technology Lab ’F LREC 2000 33




=
==
el
=

Fl AIG Example error

0  #ERROR mWn

o  #OBJS
@poss ::= [TOK “A[MmDdSs]eines]“];
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach” ];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$“

MORPH.READING.INFLECTION.case “dat“];

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

0 ,meines Wissens nach"

* Erroneous blend:
,meines Wissens (gen)*
,meinem Wissen nach (dat)*

* ,hach” can be pre-/postposition

* Error:
findet [meines Wissens nach].
[vor dem Essen],; statt

NEG_EV(30) == .
&&cin($nach,“APP$“A1) && cin($dat,A1); * False Alarm:
POS_EV(30) == findet [meines Wissens]p

$nach @prep;

[nach dem Essen]., statt
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Fl AIG Example error

0  #ERROR mWn

o  #OBJS
@poss ::= [TOK “A[MmDdSs]eines]“];
@wissens ::= [TOK “AWissens$“];
@nach ::= [TOK “nach” ];

@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$“

MORPH.READING.INFLECTION.case “dat“];

0  #RULES
TRIGGER(70) ==
@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $nachA3;

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

0 ,meines Wissens nach"

* Erroneous blend:
,meines Wissens (gen)*
,meinem Wissen nach (dat)*

* ,hach” can be pre-/postposition

* Error:
findet [meines Wissens nach].
[vor dem Essen],; statt

NEG_EV(30) == .
&&cin($nach,“APP$“A1) && cin($dat,A1); e False Alarm:
POS_EV(30) == findet [meines Wissens]p

$nach @prep; €=

[nach dem Essen]., statt
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Fl AIG Example error

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] ,,meineS Wissens naCh“

@wissens ::= [TOK “AWissens$“];

@nach ::= [TOK “nach“]; e Erroneous blend:

@prep ::= [POS “AAPPR(ART)?S]: ,meines Wissens (gen)“

@dat_obj ::= [POS “A(ART|ADJA)$“ - : “

MORPH.READING.INFLECTION.case “dat“]; »MEINem Wissen naCh (dat)

e nhach“can be pre-/postposition

0o  #RULES

TRIGGER(70) ==

@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $

Error:
{ndet [meines Wissens nach]sp
[VO{ dem Essen],; statt

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) == .
&&cin($nach,“APP$“A1) && cin($dat,A1); * Falsa Alarm:

POS_EV(30) == findet \neines Wissens]p
$nach @prep; [nach dem Essen]., statt
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Fl AIG Example error

0  #ERROR mWn
o #OBJS

@poss ::= [TOK “A[MmDdSs]eines]“]; [] ,,meineS Wissens naCh“

@wissens ::= [TOK “AWissens$“];

@nach ::= [TOK “nach“]; e Erroneous blend:

@prep ::= [POS “AAPPR(ART)?S]: ,meines Wissens (gen)“

@dat_obj ::= [POS “A(ART|ADJA)$“ - : “

MORPH.READING.INFLECTION.case “dat“]; »MEINem Wissen naCh (dat)

e nhach“can be pre-/postposition

0o  #RULES

TRIGGER(70) ==

@possAT@wissensA2 @nachA3 —>
$meinesAl $WissensA2 $n :

Error:
Ndet [meines Wissens nach]sp
[voxdem Essen],; statt

NEG_EV(10) ==
$nach []* @dat_objA1-> $datAl;

NEG_EV(30) ==

&&cin($nach,“APP$“A1) && cin($dat,A1); * Fals larm:

POS_EV(30) == findet [Rpeines Wissens]yp

$nach @prep; [nach dem Essen]., statt
—m—
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A

Example error

0  #ERROR mWn

o #OBJS
@poss ::= [TOK “A[MmDdSs]eines]“];
@wissens ::= [TOK “AWissens$"];
@nach ::= [TOK “nach“];
@prep ::= [POS “AAPPR(ART)?$];
@dat_obj ::= [POS “A(ART|ADJA)$“
MORPH.READING.INFLECTION.case “dat“];
0o  #RULES
TRIGGER(70) =

@possAl @W|ssens/\2 @nachA3 _‘)u
$meinesA1 $WissensA2 $nach/\3

‘
‘t

NEG_EV(10) ==  4»**
$nach []* @dat_obj/\l -> $datAl;

0 ,meines Wissens nach"

* Erroneous blend:
,meines Wissens (gen)*
,meinem Wissen nach (dat)*

* ,hach” can be pre-/postposition

* Errot;
findet tmeines Wissens nach].
[vor dem Essen],; statt

NEG_EV(30) == .
&&cin($nach,“APP$“A1) && cin($dat,A1); e False Alarm:
POS_EV(30) == findet [meines Wissens]p

$nach @prep; €=

[nach dem Essen]., statt
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A

Development environment |

Egi Flag

O Integrated

File View Check Halp

IS [=] E3

environment =l

e m|m]| o vl B sz

I:Ucatinn:IﬂIe:J’C:IdeveIDpmenthIagIDemoIhtmIIsab—new.html

Results:

on Unix and

Windows 2

- Erwird bdse, weil ich die Yerteillauftrage geldscht habe.
CWWenn Sie einen Wert aus neu erzeugten oder nicht gespeicherte Tabellen

11.
12
13,

Der Dokumentteilauftrag wird geldscht.

Igschen, kKannen Sie ihn nicht mehr anderm.

Wenn Sie einen Wert aus dem Bestand [dschen, kdnnen Sie ihn nicht

mehr andern f

CWWenn Sie einen Wert aus derm aktuellerm Bestand 16schen, Kdnnen sie

seinen Wwert nicht rehr andern.

WYenn sie eine Position aus der Tabelle Idschen, werden ihre Werte

geldscht.

. Bitte zuerst Werk markieren.
. Ende des Block markieren.

. 5ie haben keine Berechtigung flr das Analyseprogramim.
_Sie haben keine Berechtigung, Positionen ohne Beziehung zu ...

Sollen die Dokumentenverwaltungssatze gesichert werden?

Machten Sie die gednderte Werte des Dokumentinfosatzes sichern?
Geben Sie lhren Namen nicht ein, wenn Sie die Meldung nicht erhalten
machten.

|»

B

Jentence 3
ERROR: from 1 to 10
NI-internal agrecment:
Adjectives must have
identical inflection

Sentence §
EFROR: from 1 to &
NP-internal agreement:
Determiner anhd adjectiwve

do not agree

Jentence §
ERROR:
No-internal dgreenent:
Deterniner does not agree

from 1 to 3

with the noun

Sentence 12
EFROR: from 1 to 5
NI-internal agrecment:
Determiner and adjective
do not agree

o

| »

IDone.
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Development environment ||

0 Rule trace &
feature browser

¢ Position of a match
highlighted

e Successful rules
highlighted

e Browser for lexical
resources:

e Token
« POS
* Morphology

E—% Debug Window

EEIT

[-100x]

Ende des Elock markieren.

Rules | Fulltrace]

Description Det_ N_Agreement from Qo 2

TRIGGER

70; Body: {ig@s_det_das##s_det, [[{@modsi]*  @noun_n_dasi#noun}
TRIGGER

70; Bocly: {i@s_det_er##z_det, [{{@mods})]* , @noun_n_erd#noun}
TRIGGER

Fi Bocly: s clet estts det Fdwodsll, @eoun n estinoun}
TRIGGER

70; Bocly: {i@s_det_edds_det, [{{@mods}]* | @noun_n_s¥#noun}
TRIGGER

70; Body: {ig@s_det_em#idz_det, [{{@mods}]* , @noun_n_smi#noun}
TRIGGER

70; Body: {i@s_det_end#s_det, [{{@mods}]* , @noun_n_sn##noun
TRIGGER

T0; Body: {ig@vw_det_erdidve_det, [[{i@mods 3] @noun_n_srd#noun}
TRIGGER

T0; Bodky: {i@w_det_ss##w_det, [{{@mods}]* | @noun_n_ss##noun}
TRIGGER

70; Body: {i@@w_det_eddtve_det, [{{i@mods}]* | @noun_n_sd#noun}
TRIGGER

70; Body: {i@w_det_sm##@w_det, [{{i@mods}* , @noun_n_smi#noun}
TRIGGER

T0; Body: {iE@w_det_end#v_det, [{{i@mods}]* | @noun_n_snd#noun}
TRIGGER

70; Body: {id@w_det_nil#dw _det, [{[{@mods i, @noun_n_nil##noun}
POS ElY

20; Constraints: fcinfds_det, “CPINTAEM]), cinffEnoun, “CPINEIEEMIN
POS_EY

20, Constraints: [cind[$w_det, ~CrNPIPEM 1), cin([$noun, “CYMPIPE 1]

: Feature structures | CChunks | SChunks | Configuration

E- ] 1 "Ende”
-9 2. "deg"
-] MORPH

------ # CHUNK "MARTgMP"
------ # POS "ART'

oo LEMMA  "Block”
B4 READING
B4 _top
% MCAT "Noun"
=4 INFLECTION
'---__\J_top
------ # gender "masc”
# number "singular"
"dat’

"masc”
# number "singular"
: "narn”

E| 5 | _mp

------ # gender "masc”
------ # number "singular"
------ # case “ace”

B ] 4 "markieran”
B 5"
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A

Development environment ||

0 Rule trace &
chunk browser

e NP chunks

® Sentence
topology

E‘;i. Debug Window

EET

=l 3

Wenn Sie einen VWert aus neu erzelugten oder nicht gespeicherte Tabelen ldschen, kénnen Sie ihn nicht mehr andern.

Rules | Fulltrace |

+ Feature structures  CChunks | 5Chunks | Configuration|

50; Body: {{{-@zomething}}, @adi_eddad_|, [1* , @ad_n_ed#adi_r}

TRIGGER

50; Body: {{{-@something}}, @adi_endadi_|, [I* , @adi_n_sn#dad_r}

TRIGGER

S0; Bocy: {{{-@something }}, @adj_em#dad_|, [* | @ad_n_sm_en##ad_r}
TRIGGER

40; Bodly: {{{-@@=something }}, @a&d_em#dad_Im, [[* |, @adi_n_smiadi_rm}
TRIGGER

50; Body: {{{-@something }}, @ad_es#adi_|, [I* , @adi_n_ss##ad_r}

TRIGGER

T0; Body: {{{-@=zomething}}, @ad_erd#adi |, [{{@mods 1 | @adi_n_erd#adi_r}
TRIGGER

T0; Body: {{{-@Esomething}}, @adi_eddad_|, [{{@mods}]* | @adi_n_sd#adi_r}
TRIGGER

T0; Bocly: {{{-@@something }}, @adi_endadi_|, [{{@mods ] |, @adi_n_sn##ad_r}
TRIGGER

T0; Bocly: {{{-@@something }}, @ad_em#dad_|, [{{E@mods [t | @adi_n_sm_en#fad_r}
TRIGGER

G0; Body: {{{-something }}, @adj_em#dad_Im, [{{@mods]* , @ad_n_eméadi_rm}
TRIGGER

T0; Body: {{{-@zomething}}, @adi_esdadi_|, [[{@mods}]* | @adi_n_esifad_r}
POS_EW

40; Bocy: {E@det#2FE0, [{[{E@mods}]* | $adi_m} Constraints: [cind[B5%0, CYMPIPA2]D,
cin[Fadi_lm, CTMPIP2]), cini[Fadi_rm, CTMPIP211]

POS_EV

40, Constraints: feinifEad) § CPINPIP2D, cindEadi r, CIINPIRZ

MEG_EY

50, Bodky: {{{$adi_I} | {$adi_m}}, [-{@vfin}]* , @viinddverh, [-{@vfin}l* , {{$adi_r}|
{$adi_rm}

MEG_EY

30, Body: {{$adi_} | {$adi_m}}, @nound#noun}

MEG_EY

30; Body: {@detdidet, {{Fadi_r}| {Fadi_rmi}

A CCHUNIKE

R | KoM

# erzeugten

4 AP

718,
-] PPER
5[] PPER
(2] AVP
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0 Full trace &
chunk browser
® Varlable Rules Fullfrace + Feature structurss CChunks | schunks | configuration |

&} 2a coHunks

WWenn Sie einen Wert aus neu erzeugten oder nicht gespeicherte Tabellen Idschen, kénnen Sie ihn nicht mehr andern.

bl n d I n g Apply description pattern Parallel inflection_of_ adjectives

o Apply rules on sentence: Z
. Constralnt Start search at 1 with trigger 0...Trigger doesn't match.
Start search at 1 with trigger 1...Trigger doesn't match.
- Start search at 1 with trigger 2...Trigger matched up to 10
reSOlutIOn Match the pos_ew 0...Pos_ev doesn't match.
Match the pos_ew 1...
(CInConstraint solve; check if & is covered by CT[NPIP)

(CInConstraint solwve; success, first binding)

(CInConstraint solve; check if 9 is covered by C?[NPIP)
(CInConstraint solwve; success with the same tree node)
Pos_ev matched up to 1
Match the neg_ewv 0...Neg_ev doesn't match.
Match the neg_ew l...Neg_ev doesn't match.
Match the neg ew Z.. . Neg ev doesn't match.

Start search at with trigger Z...Trigger doesn't match.

Start search at with trigger 3...Trigger doesn't match.

Start search at with trigger 4. . Trigger doesn't match.

Start search at with trigger &...Trigger doesn't match.

Start search at with trigger Trigger doesn't match.

Start search at with trigger _Trigger doesn't match.

Start search at with trigger 2... Trigger doesn't match.
Start search at with trigger 10...Trigger doesn't match.

Start search at

frry 0 e B O e B O oy B e B
el
sl
m

with trigger 11...Trigger doesn't match.

Start search at with trigger .Trigger doesn't match.

Start search at with trigger .Trigger doesn't match.

Start search at with trigger

2
1
1
1
1
1
1
Start search at 1 with trigger 9.. . Trigger doesn't match.
1
1
1
1
1 -Trigger doesn't match.
1
1

Start search at with trigger .Trigger doesn't match.
Start search at with trigger

.. .Trigger doesn't match. V!
1| I 3
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rl Al Future work

0 Integrate additional lexical resources into rule
formalism, e.g.
* Semantic ontologies
* Terminological databases

0 Provide path equations as constraints
* permitting the representation of DAGs
* specialisation of previous matches

0 Integrate deep NLP (project Whiteboard)
0 Optimise pattern matching engine
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rL A3 Conclusion

0 Phenomenon-based approach to checking
* Cheap identification of error candidates
* Focussed processing for error confirmation
* Resource-adaptivity

0 Separation of error specification and

underlying NLP components

® customisable
e extendible
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