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3UMMARY

4HIS�PAPER�LOOKS�AT�REPRESENTING�PARAPHRASES��IN�THE�CONTEXT�OF�2ELUCTANT�0ARAPHRASING�
USING�THE�FORMALISM�OF�3YNCHRONOUS�4!'S��IT�LOOKS�PARTICULARLY�AT�COMPARISONS�WITH
MACHINE�TRANSLATION�AND�THE�MODIFICATIONS�IT�IS�NECESSARY�TO�MAKE�TO�3YNCHRONOUS�4!'S�FOR
PARAPHRASING�

��� )NTRODUCTION

4HIS�CHOOSING�OF�A�REPRESENTATION�FOR�PARAPHRASES�IS�CARRIED�OUT�IN�THE�CONTEXT�OF�WHAT�WILL
BE�TERMED�IN�THE�REST�OF�THIS�PAPER�2ELUCTANT�0ARAPHRASING��20	���4HIS�IS�TO�CONTRAST�IT�WITH
THE�SORT�OF�PARAPHRASING�CARRIED�OUT�BY��FOR�EXAMPLE��STYLE�CHECKERS��E�G��#HERRY�������
+IERAS������	���)N�STYLE�CHECKING��A�TYPICAL�AIM�MAY�BE�TO�PRODUCE�A�MORE��ACTIVE��TEXT��AND
THE�MEANS�FOR�THIS�IS�A�PASSIVETOACTIVE�TRANSFORMATION���)N�THIS�SORT�OF�SITUATION��WHENEVER
A�PASSIVE�VOICE�SENTENCE�IS�ENCOUNTERED��A�DECISION�TO�TRANSFORM�IT�IS�TAKEN���4HIS�KIND�OF
PARAPHRASE�OCCURS�OFTEN�IN�REMEDIAL�CONTEXTS�LIKE�STYLE�CHECKING��AND�IT�CAN�BE�THOUGHT�OF�AS
BOTH��LOCAL���IN�THAT�THE�DECISION�TO�PARAPHRASE�DEPENDS�ONLY�ON�THE�SENTENCE�AND�NOTHING
ELSE��AND�ALSO�AS��EAGER���IN�THAT�THIS�SAME�DECISION�IS�TAKEN�AT�EVERY�OPPORTUNITY���"Y
CONTRAST��2ELUCTANT�0ARAPHRASING�IS�CARRIED�OUT�ON�TEXTS�WHICH�ARE�CONSIDERED�TO�ACCURATELY
CONVEY�THE�WRITER�S�MEANING��BUT�WHICH�HAVE�TO�BE�ADJUSTED�FOR�A�SET�OF�OVERALL�EXTERNAL
TEXTUAL�CONSTRAINTS��SUCH�AS�REDUCED�TEXT�LENGTH�OR�AN�IMPROVED�SCORE�ON�A�READABILITY
METRIC���0ARAPHRASING�IN�THIS�CONTEXT�IS�CARRIED�OUT��GLOBALLY���FOR�EXAMPLE��ONLY�SOME
PASSIVE�VOICE�SENTENCES�MAY�BE�CHANGED�TO�ACTIVE�TO�SHORTEN�THE�TEXT��DEPENDING�ON�WHAT�IS
NECESSARY�TO�SATISFY�THE�GIVEN�CONSTRAINTS�

�,OCAL��PARAPHRASING�IMPLIES�THE�NEED�FOR�AN�ARBITRARILY�COMPLEX�REPRESENTATION�FORMALISM�
AS�SHORTCOMINGS�TO�BE�CORRECTED�BY�REMEDIAL�PARAPHRASING�ARE�ARBITRARILY�COMPLEX���4HE
SHORTCOMINGS�RANGE�FROM�BEING�SYNTACTIC�IN�NATURE��SUCH�AS��TOO�MUCH�PASSIVE�VOICE���TO�THE
MUCH�MORE�ABSTRACT��SUCH�AS��INCOHERENT�THEME���HAVING�SUCH�A�WIDE�RANGE�OF�ABSTRACTIONS
MAKES�THE�DEVELOPMENT�OF�A�FORMALISM�WHICH�WILL�COVER�ALL�OF�THEM�A�FORMIDABLE�TASK�
(OWEVER��UNDER�20�THE�PARAPHRASES�ARE�ONLY�A�MEANS�TO�AN�END��SO��IF�CONSTRAINTS�ARE
EXTENDED�TO�BE�MORE�COMPLEX�THAN�JUST�COMPRESSING�A�TEXT��THE�SET�OF�PARAPHRASES�DOES�NOT
NEED�TO�BE�LIKEWISE�EXTENDED�IN�TERMS�OF�COMPLEXITY��SO�THE�REPRESENTATION�DOES�NOT�HAVE�TO
HANDLE�PARAPHRASES�OF�ARBITRARY�COMPLEXITY���4HE�IDEA�IN�THIS�PAPER�IS�THUS�TO�USE�A�FAIRLY
SIMPLE�REPRESENTATION��THAT�OF�3YNCHRONOUS�4!'S��3HIEBER�AND�3CHABES������	��TO�DESCRIBE
PARAPHRASING��THE�APPROPRIATENESS�OF�3YNCHRONOUS�4!'S�AS�A�REPRESENTATION�FORMALISM�IS
DISCUSSED��AND�MODIFICATIONS�SUGGESTED�BASED�ON�DIFFERENCES�BETWEEN�THEIR�PREVIOUS
APPLICATIONS��PARTICULARLY�CONCENTRATING�ON�MACHINE�TRANSLATION��GIVEN�THAT�IT�IS�ALSO�A�TEXT
TOTEXT�MAPPING�PROCESS��AND�USE�IN�PARAPHRASING�

��� 0ARAPHRASES

4HE�PARAPHRASES�USED�UNDER�20��AND�DISCUSSED�IN�THIS�PAPER��ARE�TAKEN�FROM�COMMENTATORS
ON�STYLISTIC�PARAPHRASE��BOTH�POPULAR��3TRUNK�AND�7HITE��������+ANE������	�AND�ACADEMIC
�*ORDAN������	��THIS�STYLISTIC�TYPE�OF�PARAPHRASE�WAS�CHOSEN�BECAUSE�IT�KEEPS�THE�MEANING�OF



THE�TEXT�SUBSTANTIALLY�THE�SAME��AS�WELL�AS�BECAUSE�OF�THEIR�CLAIMS�TO��IMPROVE��TEXT�����!
SAMPLE�SET�OF�SUCH�PARAPHRASES�IS�LISTED�BELOW�

��	 3ARAH��WHO�PUT�THE�BOOK�IN�THE�BED��WAS�EATING�AN�APPLE�
3ARAH�WAS�EATING�AN�APPLE���3ARAH�PUT�THE�BOOK�IN�THE�BED�

��	 4HE�APPLE�WAS�BROKEN�BY�THE�ARTIST�
4HE�ARTIST�BROKE�THE�APPLE�

��	 3ARAH�ATE�THE�APPLE�CHOSEN�BY�THE�ARTIST�
3ARAH�ATE�THE�APPLE���)T�HAD�BEEN�CHOSEN�BY�THE�ARTIST�

��	 )T�WAS�THE�ARTIST�WHO�BROKE�THE�APPLE�
4HE�ARTIST�BROKE�THE�APPLE�

��	 3ARAH�ATE�THE�APPLE�WHICH�WAS�CHOSEN�BY�THE�ARTIST�
3ARAH�ATE�THE�APPLE�CHOSEN�BY�THE�ARTIST�

��	 .IGEL�SMELLED�THE�FAMILIAR�FLOWERS�
.IGEL�SMELLED�THE�FLOWERS�

4HE�PARAPHRASES�DESCRIBED�IN�THIS�WORK�ARE�ALMOST�PURELY�SYNTACTIC��THAT�IS��THEY�CAN�BE
REPRESENTED�IN�TERMS�OF�A�MAPPING�BETWEEN�SYNTAX�TREES�DESCRIBING�EACH�OF�THE�PARAPHRASE
ALTERNATIVES�

��� #HOICE�OF�2EPRESENTATION

!�PARAPHRASE�REPRESENTATION�CAN�BE�THOUGHT�OF�AS�COMPRISING�TWO�PARTS��A�REPRESENTATION
FOR�EACH�OF�THE�SOURCE�AND�TARGET�TEXTS��AND�A�REPRESENTATION�FOR�MAPPING�BETWEEN�THEM�
4REE�!DJOINING�'RAMMARS��4!'S	�COVER�THE�FIRST�PART��AS�A�FORMALISM�FOR�DESCRIBING�THE
SYNTACTIC�ASPECTS�OF�TEXT��THEY�HAVE�A�NUMBER�OF�DESIRABLE�FEATURES���4HE�PROPERTIES�OF�THE
FORMALISM�ARE�WELL�ESTABLISHED��AND�HAVE�BEEN�EXPLORED�EXTENSIVELY��4!'S�HAVE�BEEN�SHOWN
TO�BE�USEFUL�FOR�NATURAL�LANGUAGE�WORK��AS�THEY�ARE�CAPABLE�OF�DESCRIBING�NONCONTEXTFREE
ASPECTS�OF�NATURAL�LANGUAGES��WITHOUT�BEING�TOO�POWERFUL��*OSHI�ET�AL������	���4HE�RESEARCH
HAS�ALSO�LED�TO�THE�DEVELOPMENT�OF�A�LARGE�STANDARD�GRAMMAR��84!'�2ESEARCH�'ROUP�
����	��MINIMISING�THE�AMOUNT�OF�GRAMMAR�DEVELOPMENT�WORK�INVOLVED��THIS�ALSO�REDUCES
THE�RISK�THAT�A�GRAMMAR�WILL�BE�DEVELOPED�WHICH�HAS�BEEN�MOULDED�TO�FACILITATE
PARAPHRASING���5SING�AN�EXISTING�GRAMMAR�REDUCES�THE�CHANCE�FOR�SHORTCUTS�BASED�ON�A
SYMPATHETIC�REPRESENTATION���2ELATED�TO�THIS��84!'��A�PARSER�COMPLETE�WITH�'5)��HAS�BEEN
BUILT�FOR�4!'S��$ORAN�ET�AL������	���4HIS�IS�ESPECIALLY�USEFUL�WHEN�BUILDING�AN�ACTUAL
SYSTEM��AS�THE�PARSER�CAN�BE�PLUGGED�IN�AS�A�COMPONENT�

-APPING�BETWEEN�SOURCE�AND�TARGET�TEXTS�IS�ACHIEVED�BY�AN�EXTENSION�TO�THE�4!'�FORMALISM
KNOWN�AS�3YNCHRONOUS�4!'��INTRODUCED�BY�3HIEBER�AND�3CHABES������	��3YNCHRONOUS
4!'S��34!'S	�COMPRISE�A�PAIR�OF�TREES��AT�LEAST�ONE�OF�WHICH�IS�A�4!'�TREE��PLUS�LINKS
BETWEEN�NODES�OF�THE�TREES���4HE�ORIGINAL�PAPER�OF�3HIEBER�AND�3CHABES�PROPOSED�USING
SYNCHRONOUS�4!'S�TO�MAP�FROM�A�SYNTACTIC�TO�A�SEMANTIC�REPRESENTATION��WHILE�ANOTHER
PAPER�BY�!BEILL©������	�PROPOSED�THEIR�USE�IN�MACHINE�TRANSLATION���4HE�FIRST�OF�THESE�USES
ALLOWS�THE�EXTENSION�OF�2ELUCTANT�0ARAPHRASING�TO�A�BROADER�DOMAIN��THAT�OF�SEMANTIC
PARAPHRASING��CURRENTLY�IN�20��AS�MENTIONED��ONLY�SYNTACTIC�PARAPHRASES��THAT�IS��A�DIRECT
MAPPING�INVOLVING�ONE�SYNCHRONOUS�4!'�PAIR	�ARE�HANDLED��BUT�HAVING�THE�SAME
MECHANISM�FOR�TRANSLATING�TO�A�SEMANTIC�REPRESENTATION�ALLOWS�FOR�SEMANTIC�PARAPHRASES

                                                
1 The issue of to what extent meaning is preserved, and whether the difference in meaning can be quantified for
optimisation purposes when choosing paraphrases, is the subject of future work.



ALSO��THAT�IS��AN�INDIRECT�MAPPING�INVOLVING�TWO�SYNCHRONOUS�4!'S	���4HE�USE�IN�MACHINE
TRANSLATION�IS�QUITE�CLOSE�TO�THE�USE�PROPOSED�HERE��INSTEAD�OF�MAPPING�BETWEEN�POSSIBLY
DIFFERENT�TREES�IN�DIFFERENT�LANGUAGES��THERE�IS�A�MAPPING�BETWEEN�TREES�IN�THE�SAME
LANGUAGE�WITH�VERY�DIFFERENT�SYNTACTIC�PROPERTIES�

.OTE�THAT�THIS�IS�BY�NO�MEANS�THE�ONLY�POSSIBLE�REPRESENTATION�FOR�PARAPHRASING�
4RANSFORMATIONAL�'ENERATIVE�'RAMMAR��4''	��FOR�EXAMPLE��WAS�BUILT�AROUND�A�NOTION�OF
PARAPHRASE��HOWEVER��34!'S�COMBINE�STANDARDISATION��PARSER�AVAILABILITY��WELLDEFINEDNESS
AND��UNLIKE�4''	�RELATIVE�LACK�OF�CONTROVERSY�TO�MAKE�A�GOOD�REPRESENTATION�FORMALISM�

��� -APPINGS

!S�MENTIONED�IN�THE�PREVIOUS�SECTION��THE�USE�OF�34!'S�IN�PARAPHRASING�IS�QUITE�CLOSE�TO
THEIR�USE�IN�MACHINE�TRANSLATION���4HIS�SECTION�WILL�LOOK�AT�THE�ARGUMENTS�!BEILL©������	
MAKES�FOR�THE�SUITABILITY�OF�34!'S�IN�TRANSLATION��AND�INVESTIGATE�THEIR�APPLICABILITY�TO
PARAPHRASING��MODIFICATIONS�TO�THE�FORMALISM�WILL�BE�SUGGESTED�BASED�ON�THIS�

!BEILL©�NOTES�THAT�THE�34!'�FORMALISM�ALLOWS�AN�EXPLICIT�SEMANTIC�REPRESENTATION�TO�BE
AVOIDED��MAPPING�FROM�SYNTAX�TO�SYNTAX�DIRECTLY���4HIS�FITS�WELL�WITH�THE�SYNTACTIC
PARAPHRASES�CURRENTLY�USED�IN�20��BUT�IT�DOES�NOT��AS�!BEILL©�ALSO�NOTES��PRECLUDE�SEMANTIC
BASED�MAPPINGS��WITH�3HIEBER�AND�3CHABES�CONSTRUCTING�SYNTAXTOSEMANTICS�MAPPINGS�AS
THE�FIRST�DEMONSTRATION�OF�34!'S���3IMILARLY��MORE�SEMANTICALLYBASED�PARAPHRASES��FOR
EXAMPLE��3ARAH�SWALLOWED�THE�MANGO�CHUNKS�TO�3ARAH�ATE�THE�TROPICAL�FRUIT	�ARE�POSSIBLE
THROUGH�AN�INDIRECT�APPLICATION�OF�34!'S�TO�A�SEMANTIC�REPRESENTATION��AND�THEN�BACK�TO�THE
SYNTAX���)N�ADDITION�TO�!BEILL©�S�REASONING�FOR�AVOIDING�A�SEMANTIC�REPRESENTATION��THAT
/CCAM�S�RAZOR�SUGGESTS�THE�SIMPLEST�FORM�AS�A�FIRST�ATTEMPT�AT�EXPLANATION��AND�MAKES�IT
NECESSARY�TO�JUSTIFY�ANY�MORE�COMPLEX�ADDITIONS��THIS�SYNTACTIC�REPRESENTATION�HAS�BEEN
CHOSEN�FOR�20�FOR�A�NUMBER�OF�REASONS���-OST�IMPORTANT�IS�THAT�PARAPHRASES�SUGGESTED�BY
COMMENTATORS�ON�STYLISTICS��E�G��+ANE��������*ORDAN������	�AND�TECHNICAL�WRITING�EXPERTS
�+LARE������	�ARE�OFTEN�SYNTACTIC�IN�NATURE��WHILE�THERE�ARE�OTHER��MORE�GENERAL�
RECOMMENDATIONS��SUCH�AS��"E�CONCISE��FROM�3TRUNK�AND�7HITE������	��THE�SYNTACTIC
PARAPHRASES�ARE�THE�SIMPLEST�TO�APPLY�AND�THE�LEAST�AMBIGUOUS�
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&IGURE����34!'�REPRESENTATION�FOR�%NGLISH&RENCH�MISSMANQUER� �

/NE�MAJOR�DIFFERENCE�IS�IN�LEXICALISATION���4HE�SORTS�OF�MAPPINGS�THAT�!BEILL©�DEALS�WITH�ARE
LEXICALLY�IDIOSYNCRATIC��THE�%NGLISH�SENTENCES�+IM�LIKES�$ALE�AND�+IM�MISSES�$ALE��WHILE
SYNTACTICALLY�PARALLEL�AND�SEMANTICALLY�FAIRLY�CLOSE��ARE�TRANSLATED�IN�DIFFERENT�WAYS�INTO
&RENCH��TO�A�SIMILAR�SIMPLE�TRANSITIVE�VERB�STRUCTURE�IN�THE�FORMER�CASE��+IM�AIME�$ALE	�BUT
TO�A�DIFFERENT�STRUCTURE�IN�THE�LATTER��$ALE�MANQUE� �+IM	���4HE�ACTUAL�34!'�FOR�THE�MISSES



CASE�IS�GIVEN�IN�&IGURE������4HE�ACTUAL�MAPPINGS�DEPEND�ON�THE�PROPERTIES�OF�WORDS��SO�ANY
4!'S�USED�IN�THIS�SYNCHRONOUS�MANNER�WILL�NECESSARILY�BE�LEXICALISED���)N�20��HOWEVER��THE
SORTS�OF�PARAPHRASES�WHICH�ARE�USED�ARE�LEXICALLY�GENERAL��SPLITTING�OFF�A�LONG�NOUN�POST
MODIFIER��AS�IN���	��IS�NOT�DEPENDENT�ON�THE�NOUN��ITS�MODIFIER��OR�ANY�OTHER�LEXICAL�ELEMENT
IN�THE�SENTENCE�
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&IGURE����34!'�REPRESENTATION�FOR�%NGLISH&RENCH�HOPEFULLYON�ESP¨RE�QUE�

2ELATED�TO�THIS�IS�THAT��AT�LEAST�BETWEEN�%NGLISH�AND�&RENCH��EXTENSIVE�SYNTACTIC�MISMATCH�IS
UNUSUAL��MUCH�OF�THE�DIFFICULTY�IN�TRANSLATION�COMING�FROM�LEXICAL�IDIOSYNCRASIES���!
CONSEQUENCE��FOR�MACHINE�TRANSLATION��IS�THAT�MUCH�OF�THE�SYNCHRONISING�OF�4!'S�IS�BETWEEN
ELEMENTARY�TREES���3O��EVEN�WITH�A�MORE�COMPLEX�SYNTACTIC�STRUCTURE�THAN�THE�TRANSLATION
EXAMPLES�ABOVE��FOR�EXAMPLE��+IM��WHO�IS�NOW�THE�SADDEST�BOY�IN�THE�CLASS��MISSED�$ALE�TO
$ALE�MANQUE� �+IM��QUI�EST�LE�GAR§ON�LE�PLUS�TRISTE�DANS�LA�CLASSE��THE�CHANGES�CAN�BE
DESCRIBED�IN�TERMS�OF�MAPPINGS�BETWEEN�ELEMENTARY�TREES��OR�JUST�IN�THE�TRANSFER�LEXICON�
THE�<MISS<�TO�<MANQUER� <�TREE��MENTIONED�PREVIOUSLY��THE�TREE�COVERING�POSTMODIFICATION
OF�NOUNS�BY�ADJECTIVES��REVERSED�FOR�PREMODIFICATION��SUPERLATIVE�FORMS�OF�ADJECTIVE�8
BECOMING�LE�LA�PLUS�8���!BEILL©�NOTES�THAT�THERE�ARE�OCCASIONS�WHERE�IT�IS�NECESSARY�TO
REPLACE�AN�ELEMENTARY�TREE�BY�A�DERIVED�TREE��FOR�EXAMPLE��WHEN�THE�NUMBER�OF�ARGUMENTS
IN�THE�PREDICATE�BEING�TRANSLATED�DOES�NOT�MATCH�THAT�OF�THE�TARGET�LANGUAGE�PREDICATE���4HE
EXAMPLE�SHE�GIVES�IS�(OPEFULLY��*OHN�WILL�WORK�BECOMING�/N�ESP¨RE�QUE�*EAN�TRAVAILLERA�
THE�TRANSLATION�OF�HOPEFULLY�CAN�BE�REPRESENTED�BY�A�4!'�TREE�PAIR��WHERE�THE�ELEMENTARY
AUXILIARY�TREE�FOR�THE�%NGLISH�HOPEFULLY�IS�PAIRED�WITH�THE�DERIVED�TREE�FOR�THE�&RENCH�ON

ESPère que.  This is displayed in Figure 2.
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&IGURE����REPRESENTATION�FOR�RELATIVE�CLAUSE�PARAPHRASE�

                                                
2 Standard TAG notation, in line with Abeillé (1990), is used: '↓ ' represents nodes to be substituted, '*' annotates
the foot node of an auxiliary tree, \word\ denotes the morphological variants of word.  The trees are combined
with substitution and adjunction.



4HIS�OCCURS�MUCH�MORE�FREQUENTLY�IN�20��BY�DEFINITION��THE�MAPPINGS�ARE�BETWEEN�UNITS�OF
TEXT�WITH�DIFFERING�SYNTACTIC�PROPERTIES���&OR�EXAMPLE��THE�MAPPING�OF���	�INVOLVES�THE
PAIRING�OF�TWO�DERIVED�TREES��AS�IN�&IGURE���

)N�THIS�CASE��BOTH�TREES�ARE�DERIVED�ONES���!�PROBLEM�WITH�THE�34!'�FORMALISM�IN�THIS
SITUATION�IS�THAT�IT�DOESN�T�CAPTURE�THE�GENERALITY�OF�THE�MAPPING�BETWEEN���A	�AND���B	�
SEPARATE�TREE�PAIRINGS�WILL�HAVE�TO�BE�MADE�FOR�VERBS�IN�THE�MATRIX�CLAUSE�WHICH�HAVE
COMPLEMENTATION�PATTERNS�DIFFERENT�FROM�THAT�OF�THE�ABOVE�EXAMPLES��INTRANSITIVE�VERBS�
OBJECTEQUI�VERBS��AND�SO�ON��THE�SAME�IS�TRUE�FOR�VERBS�IN�THE�SUBORDINATE�CLAUSE���&OR�MORE
COMPLEX�MATCHINGS��THE�MAKING�AND�PAIRING�OF�DERIVED�TREES�BECOMES�COMBINATORIALLY
LARGE�

!�MORE�COMPACT�DEFINITION�IS�TO�HAVE�LINKS��OF�A�KIND�DIFFERENT�FROM�THE�STANDARD�34!'
LINKS��BETWEEN�NODES�HIGHER�IN�THE�TREE���)N�34!'��A�LINK�BETWEEN�TWO�NODES�SPECIFIES�THAT
ANY�SUBSTITUTION�OR�ADJUNCTION�OCCURRING�AT�ONE�NODE�MUST�BE�REPLICATED�AT�THE�OTHER���4HIS
NEW�PROPOSED�LINK�WOULD�BE�A�SUMMARY��SYNCHRONISETHISENTIRESUBTREE�LINK��MORE
PRECISELY��EACH�SUBNODE�OF�THE�NODE�WITH�THE�SUMMARY�LINK�IS�MAPPED�TO�THE�CORRESPONDING
NODE�IN�THE�PAIRED�TREE�IN�A�SYNCHRONOUS�DEPTHFIRST�TRAVERSAL�OF�THE�SUBTREE���.ATURALLY��THIS
CAN�ONLY�BE�DEFINED�FOR�PAIRS�OF�NODES�WHICH�HAVE�THE�SAME�STRUCTURE���THAT�IS��IN�THE
CONTEXT�OF�PARAPHRASING��IT�IS�EFFECTIVELY�A�STATEMENT�THAT�THE�PAIRED�SUBTREES�ARE�IDENTICAL�
3O��FOR�EXAMPLE��A�MAPPING�BETWEEN�THE�NODES�LABELLED�60��IN�EACH�OF�THE�TREES�OF�THE
EXAMPLE�DESCRIBED�ABOVE�WOULD�BE�AN�APPROPRIATE�PLACE�TO�HAVE�SUCH�A�SUMMARY�LINK��BY
ESTABLISHING�A�MAPPING�BETWEEN�EACH�SUBNODE�OF�60���THIS�COVERS�THE�DIFFERENT�TYPES�OF
MATRIX�CLAUSES�MENTIONED�ABOVE��INTRANSITIVE��DITRANSITIVE��ETC���)N�&IGURE����THESE�SUMMARY
LINKS�ARE�REPRESENTED�BY�THE�THICK�DASHED�LINE�

!NOTHER�FEATURE�OF�USING�34!'S�FOR�PARAPHRASING�IS�THAT�THE�LINKS�ARE�NO�LONGER�NECESSARILY
ONETOONE���)N�THE�RIGHTHAND�TREE�OF�THE�&IGURE���PAIRING��THE�SUBJECT�.0S�OF�BOTH
SENTENCES�ARE�LINKED�TO�.0��OF�THE�LEFTHAND�TREE��THIS�IS�A�STATEMENT�THAT�BOTH�RESULTING
SENTENCES�HAVE�THE�SAME�SUBJECT���4HIS�DOES�NOT��HOWEVER��CHANGE�THE�PROPERTIES�IN�ANY
SIGNIFICANT�WAY�
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&IGURE����REPRESENTATION�WITH�SUMMARY�LINKS�FOR�RELATIVE�CLAUSE�PARAPHRASE�

)T�IS�ALSO�USEFUL�TO�ADD�ANOTHER�TYPE�OF�LINK�WHICH�IS�NONSTANDARD��IN�THAT�IT�IS�NOT�JUST�A�LINK
BETWEEN�NODES�AT�WHICH�ADJUNCTION�AND�SUBSTITUTION�OCCUR��BUT�WHICH�REPRESENTS�SHARED
ATTRIBUTES���)T�CONNECTS�NODES�SUCH�AS�THE�MAIN�VERB�OF�EACH�TREE��AND�INDICATES�THAT
PARTICULAR�ATTRIBUTES�ARE�HELD�IN�COMMON���&OR�EXAMPLE��MAPPING�BETWEEN�ACTIVE�AND

                                                
3 More precisely, they need only have the same number and type of argument slots.



PASSIVE�VOICE�VERSIONS�OF�A�SENTENCE��AS�IN���	��IS�REPRESENTED�BY�THE�TREE�IN�&IGURE�����4HE
VERB�IN�THE�ACTIVE�VERSION��BREAKS	�SHARES�THE�ATTRIBUTE�OF�TENSE�WITH�THE�AUXILIARY�VERB�<BE<
�WAS	��AND�THE�LEXICAL�COMPONENT�IS�SHARED�WITH�THE�MAIN�VERB�OF�THE�PASSIVE�TREE��BROKEN	�
WHICH�TAKES�THE�PAST�PARTICIPLE�FORM���4HIS�SORT�OF�LINK�IS�UNNECESSARY�WHEN�34!'S�ARE�USED
IN�-4��AS�THE�TREES�ARE�LEXICALISED��AND��ACCORDING�TO�!BEILL©��THE�INFORMATION�IS�SHARED�IN
THE�TRANSFER�LEXICON���(ER�EXAMPLE�IS�THE�TRANSLATION�OF�WILL�WORK�TO�TRAVAILLERA��&RENCH�HAS
NO�WORD�CORRESPONDING�TO�THE�MODAL�WILL��WHICH�IS�REPRESENTED�RATHER�AS�A�FLEXION��ATTACHED
HERE�TO�THE�INFINITIVE�VERB�TRAVAILLER��AND�THIS�CORRESPONDENCE�IS�DESCRIBED�IN�THE�TRANSFER
LEXICON���3INCE��UNDER�20��THE�TRANSFER�LEXICON�DOES�NOT�PLAY�SUCH�A�ROLE��THE�SHARED
INFORMATION�IS�REPRESENTED�BY�THIS�NEW�TYPE�OF�LINK�BETWEEN�THE�TREES��WHERE�THE�LINKS�ARE
LABELLED�ACCORDING�TO�THE�INFORMATION�SHARED���(ENCE��NODE�6��IN�THE�ACTIVE�TREE�HAS�A�4%.3%
LINK�WITH�NODE�6��IN�THE�PASSIVE�TREE��WHERE�TENSE�IS�THE�ATTRIBUTE�IN�COMMON��AND�A�,%8�LINK
WITH�NODE�6��IN�THE�PASSIVE�TREE��WHERE�THE�LEXEME�IS�SHARED���4HE�DETERMINATION�OF�A
PRECISE�SET�OF�LINK�LABELS�IS�FUTURE�WORK�

��� .OTATION

)N�20��THE�TREE�NOTATION�THUS�BECOMES�FAIRLY�CLUMSY��AS�WELL�AS�CONSUMING�A�LARGE�AMOUNT�OF
SPACE��GIVEN�THE�LARGE�DERIVED�TREES	��IT�FAILS�TO�REFLECT�THE�GENERALITY�PROVIDED�BY�THE
SUMMARY�LINKS���4HAT�IS��IT�IS�NOT�POSSIBLE�TO�DEFINE�A�MAPPING�BETWEEN�TWO�STRUCTURES
REFLECTING�THEIR�COMMON�FEATURES�IF�THE�STRUCTURES�ARE�NOT��AS�IS�STANDARD�IN�34!'��ENTIRE
ELEMENTARY�OR�DERIVED�TREES���4HEREFORE��A�NEW�AND�MORE�COMPACT�NOTATION�IS�PROPOSED�TO
OVERCOME�THESE�TWO�DISADVANTAGES�

4HE�NEW�NOTATION�CONSISTS�OF�THREE�PARTS��THE�FIRST�PART�UNIQUELY�DEFINES�EACH�TREE�OF�A
SYNCHRONOUS�TREE�PAIR��THE�SECOND�PART�DESCRIBES��ALSO�UNIQUELY��THE�NODES�THAT�WILL�BE�PART
OF�THE�LINKS��THE�THIRD�PART�LINKS�THE�TREES�VIA�THESE�NODES���3O��LET�VARIABLES�8�AND�9�STAND�FOR
ANY�STRING�OF�ARGUMENT�TYPES�ACCEPTABLE�IN�TREE�NAMES��SO��FOR�EXAMPLE��8�COULD�BE�NX�NX�
AND�9�N���OR�8�COULD�BE�NX�PNX��AND�9�NX�NX����4HEN��FOR�EXAMPLE��THE�TREE�FOR���A	�CAN

BE�DEFINED�AS�THE�ADJUNCTION�OF�A�β.�NX�68�TREE��GENERIC�RELATIVE�CLAUSE�TREE��STANDING�FOR
β.�NX�6�NX�NX���OR β.�NX�6�NX�PNX���ETC	�INTO�AN�αN�69�TREE��THE�TREE�FOR���B	�CAN�BE
DEFINED�AS�A�CONJOINED�3�TREE��HAVING�A�PARENT�3M�NODE�AND���CHILD�NODES�αN�68�AND
αN�69�
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&IGURE����REPRESENTATION�WITH�NONSTANDARD�LINKS�FOR�ACTIVEPASSIVE�PARAPHRASE�

4HE�SECOND�PART�OF�THE�NOTATION�REQUIRES�PICKING�OUT�IMPORTANT�NODES���&OR�DESCRIBING�THESE
NODES��THE�NUMBERING�SCHEME�USED�IN�THE�DIAGRAMS�IS�INADEQUATE��NUMBERING�GENERALLY



FOLLOWS�A�DEPTHFIRST�PATTERN��MEANING�THAT��IN�&IGURE����THE�NUMBERING�OF�.0�NODES�WITHIN
THE�MATRIX�CLAUSE�60�IS�DEPENDENT�ON�THE�NUMBER�OF�.0�NODES�IN�THE�ADJOINED

β.�NX�6NX�PNX��TREE���4HUS��A�DIFFERENT�IDENTIFICATION�SCHEME�NEEDS�TO�BE�USED��SUCH�AS
DESCRIBING�NODES�IN�TERMS�OF�POSITION�WITH�RESPECT�TO�OTHER�NODES��IN�SUCH�A�MANNER�THAT�THE
KEY�NODE�IS�IDENTIFIED�UNIQUELY����/NE�POSSIBILITY�IS�84!'�S�INTERNAL�,ISP�REPRESENTATION�FOR
NODES��WHICH�GIVES�THE�LABEL�OF�A�NODE��GENERALLY�ITS�GRAMMATICAL�CATEGORY��ALONG�WITH
PARENT�AND�CHILDREN�NODES���)N�THIS�REPRESENTATION��THE�NODE�.0��FROM�&IGURE���COULD�BE
IDENTIFIED�AS

�LABEL�.0�PARENT��LABEL�.0�PARENT��LABEL�3R�PARENT�.),			

!�MORE�CONCISE�VERSION�OF�THIS�COULD�BE�A�STRING�COMPRISING�NODE�LABELS�WITH�RELATIONS
BETWEEN�THEM��SIGNIFYING�A�RELATIONSHIP�TAKEN�FROM�THE�SET�[PARENT��CHILD��LEFTSIBLING��RIGHT
SIBLING]��WITH�THE�ABBREVIATION�[P��C��LS��RS]���4HE�NODE�CAN�THEN�BE�DESCRIBED�BY�THE�STRING
.0P.0P3RP.),���)N�THIS�MANNER��THE�IMPORTANT�NODES�OF�&IGURE���CAN�BE�DESCRIBED�BY�STRINGS
AND�ASSOCIATED�MNEMONIC�NICKNAMES�

./$% 342).' .)#+.!-%

LEFTHAND�TREE .0� .0P.0P3RP.), 4�SUBJ.0
60� 60P3RP.), 4�MATRIX60
60� 60P3RLS#OMP 4�EMBEDDED60

RIGHTHAND�TREE .0� .0P3RRS3R 4�LEFTSUBJ.0
60� 60P3RRS3R 4�LEFT60
.0� .0P3RLS3R 4�RIGHTSUBJ.0
60� 60P3RRS3R 4�RIGHT60

4HE�THIRD�PART�OF�THE�REPRESENTATION�IS�THEN�LINKING�THE�NODES���3TANDARD�LINKS�ARE
REPRESENTED�BY�AN�EQUAL�SIGN��OTHER�LINKS�ARE�REPRESENTED�WITH�THE�LINK�TYPE�SUBSCRIPTED�TO
THE�EQUAL�SIGN���4HUS��FOR�&IGURE���

4�SUBJ.0 � 4�LEFTSUBJ.0
4�SUBJ.0 � 4�RIGHTSUBJ.0
4�MATRIX60 �35--!29 4�LEFT60
4�EMBEDDED60 ��35--!29 4�RIGHT60

&OR�THE�ACTIVEPASSIVE�MAPPING�OF�&IGURE����THE�REPRESENTATION�WOULD�THUS�BE

4�� TREE αNX�6NX�
NODES��NICKNAME�AND�I�D��STRING	

4�SUBJ.0� .0P3R

4�MAIN6 6◊
4�OBJ.0 .0P60

4�� TREE αNX�6BYNX��WITH�ADJOINED�β6VX�<BE<
NODES��NICKNAME�AND�I�D��STRING	

4�SUBJ.0� .0P3R

4�AUX6 6RS60C6◊
4�MAIN6 6◊
4�OBJ.0 .0LS0C�BY�

                                                
4 This uniqueness includes the ensuring that the positions are still uniquely defined if a substitution or adjunction
occurs; that is, if the nodes are defined relative to each other, the relative placement does not change, nor does
the definition lose its unique status.  Showing that this is the case will be future work.



%QUATIONS�
4�SUBJ.0 � 4�OBJ.0
4�MAIN6 �4%.3% 4�AUX6
4�MAIN6 �,%8 4�MAIN6
4�OBJ.0 � 4�SUBJ.0

��� #ONCLUSION

3YNCHRONOUS�4!'S�ARE�A�USEFUL�REPRESENTATION�FOR�PARAPHRASING��MAPPING�BETWEEN�TEXTS�OF
THE�SAME�LANGUAGE�BUT�WITH�DIFFERENT�SYNTACTIC�STRUCTURE��IN�THE�CONTEXT�OF�2ELUCTANT
0ARAPHRASING���!�NUMBER�OF�MODIFICATIONS�NEED�TO�BE�MADE��HOWEVER��TO�PROPERLY�CAPTURE
THE�NATURE�OF�PARAPHRASES��THE�CREATION�OF�A�NEW�TYPE�OF�SUMMARY�LINK��TO�COMPENSATE�FOR
THE�INCREASED�IMPORTANCE�OF�DERIVED�TREES��THE�ALLOWING�OF�MANYTOMANY�LINKS�BETWEEN
TREES��THE�CREATION�OF�PARTIAL�LINKS��WHICH�ALLOW�SOME�INFORMATION�TO�BE�SHARED��AND�A�NEW
NOTATION�WHICH�EXPRESSES�THE�GENERALITY�OF�PARAPHRASING�
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