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Background reading
Comprehending Sentence Structure, Fodor (1995).

In An Invitation to Cognitive Science: Language,
Cleitman & Liberman (eds.).
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Two tasks for the parser

# PHRASE STRUCTURE PARSING:

(ine sausagerViachine s Erazier & Eedor 9re)

CombININGINPURWOASINOraSyntaclcitiee stucture:

# PARSING TRANSFORMED SENTENCES:

(Parsingstrategies scconstrainiSron tranSionmatons; EoUo 91 c)

DErVIng ardeepsstructirestriee; which caniieed
SEMmantc pProcessing:



iransiormational’grammaris animplementation
nightmare ier bullding a parser:

ATheroic eliort:VWarren Jd: Plath (1973, Coling)

Viethod: De-transformation from the 'surface form:.

FIrsSt, compoese a phrase structure grammar: fer suriace
sentences. hat frequently’overgenerates (as expected).

ihenrapply INVELSE VErSIONS Bifthe grammals
transtermation rules; InfINVErse seqUeENGe (Ssurface
[0 deep; structure):




A‘Unigue eutcome ifitranstormiriom DS o' SS.
Viultiple alternatives (@ambiguity!)iittransiorm irom ' SS te/ BDS:

VWhich beok didithe teacherread gap te'the children?
VWhichrbooek  didithe teacherread to the children irom gap 2

VWho didiyourexpect gap to:make a potholder?
VWO did yeu expect gap tormake a potholderergap 2

Eilleristiniatfixed position. GOOD
But'more than ene possible gap pesition: PROBLEN

ihe werd stringisioitensstructurally;ambigueus until
the very end.

Butmostly; only ene analysisis eventually correct.



EOr a moment; Set aside all'theoretical'commitment to
transiormationaliderivations.” (VWellrdiscuss below:)

AsSsSUme one leveliolistructure: Surface structure; with
thaces of transfermationalmoevement or deletion:

VWhilercomputing phrase
structure on=line: ldentiny;any potential fillersTandsgaps’,
and pairthemiup while proceeding left-te=rght through
the sentence. ©ne-pass.

If; asican happen, there'simore than ene alternative; pick
One (‘sernaltparsing). fihat may turn eut te/be'a garden
path (iIncempatible withilaterwoerds): lifse, back uprand
retny (Just as for g-paths evenwithoutfillers & gaps):




INPUEVVRICAIEOK didithe teacher readitorthe
childrensireom?

e parseraims terbulldithe rightitree. Il deduces:
o WhHICH BeOK =Hiller; needs gap;
o reaaiisioptionally transitve:;
o lO/rEVEAlS thatiread hasine iellowing eh|ect;
o SO tHISHISI Al POSSIPIE POSItioN e the gap;
o adeptlit(semantically accepianle; 6k);
o KEEP PAnSING: OkUntilroniis sentence=final.
. VIUStraceept thiSThew gap, Se revise!
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ihe Sausage Vlachine of Erazier & Fedor (1978)1s
one version efithis: (AMhere couldibe others:)

It dernivestits silly:-name iromanother characternstic:
[Works on one chunk ol the sentence (665 7= Words,
approx.)at atime.

It Shunts the chunks teranoether preocessing unit; Which
COMPOSES themiinte a complete sententialitree.

S0 'S actually ar2-stage model- VWhy that?

BEcause nNUman PERGRMAaNCE SNOWS a CURGUS MiX: Of:
Intelligence and stupidity:= asiiitblanks eut eEVERY NOW.
and then. (Eveny few werds, in‘arsingle sentence.)



Sausage Machine explains the occasional
shortsightedness of the human parser

_ e humanisentence parsingimechaniSmis predigious:
[BWOrKS at'great’Speed; ana can cope withilongrcomplicated
Sentencesiwneninecessany. " Almostalways accurate!

()

_ Butisome perfectly wellsformed sentence constructions
causebelftaalement: =

Sue read the note, the memo and the newspaper to Jim.
| met the boy who Jill took to the park’s friend.

_IFhasisometing teraowithiconstitientiengtn(Weignt):

# John threw the apple that (Mary had discovered) was
rotten out! (¥ out of the window and into the rosebush.)

Foerrbeitaalementwitnicenter-emvedding,; Seeltecture 4s
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Phrasal chunking as the explanation

_hissewes much terdonnrKimball:

_Kimpall (M 978)ipropesedia 2-stage panser:
Sitage 1. Package up 6 or 7 words inio =
(Well-fermed)iphrasal unit:
Sitage 2. Combine those phrasal chunks iriio =i
complete well=iermed sentence tree:

_Werdubpedithese the PRRA(preliminanyphrase
packagern) anditnerSSSi(Sentence structlre SUpenvisor):

#This model is efficient, because each stage is working
with a relatively small number of units (vwords or cnunis).



ihe chunks created by the PRPP are phrasal: an NE;
Or anAdv. phrase; semetimes a whole clause.

ihey are selected by lenath; net by syntactic categorny.

Nevertheless; Where exactly tormake a break deeS SEem
1@ respect phrasal boeunadaries.

Not:

@urhypethesisi(now; though net yetin 1 97:al)is that
. <See€ Lecture 2.>

ihat's great!’Not custom=created ior syntactic parnsing.
Withiimplicit (Silent) presedy,; ItWoerks ior reading teo:
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S0 far, We Ve not .considered how the parserwould/could
re-constitute the tree structure for the whoele ' sentence.

InTprinciple:the G=7=word outputs of the ' Sausage lViachine
couldbeputback togethernand submitted e multi=stage
de:transiormation te recover a deep strticture:

Butwe know that couldibe arreal neadache forthe parser:

Anad »Irthe transiormational histeny.
can be feldediintera single tree structure; with fillersand
gaps co-Indexed.

s s precisely:what
dees. (GPSG; Gazdar et al:1982, and related work)

See discussion below.
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A'reversed Passive transionmation works well; whether by,
standard G or by GSPG. Because Its lillerisrassociatea
Withijust.ene speciiic:gaplocation (eh) position):

BUt not'se for unbounded moevement and deletion rules:
eneillerposition; maybe many possible’gap posItions:

VWhEmoyvement can move a Wh=phrase from any.position
(paceisland constraints): subject; ebject; Indirect objecCt,
Obj el preposItion; GbjeECt Of a suberdinate clause:...

Only:way ior aparsertortellis: VWhat's missing? ook iora
‘gap’ Infthe sentence; Where a phrase would -nermally be:

Viust alsolinclude pessible gaps (f= absence ofian optional
constituent): Mightturnreutterbe the true gap — er net.

@ften; there are'several'candidates along the way: .



VVhetherthe aim IS, or IS not; teractually reverse the
dernvation teranfive at'a deep structure;, the parser has
6 dothe same Work. Recognize a liller!"Eindiitsigap!

ihat.can be laborous. (Examples below)

BUt'there 'sine way leraveid the werk eldoing It

It INVeIVES ChecKking argument structure te detect any.
POSSIBIY MISSING constituents; checking ferany
potential fillersSiniegitimate pesItions;. ...

BUlin that case:

©One pass threugh the werd strng; withrany.
fillers tagged as such; eachico-indexed withrartrace in
a legiumately related poesition.



GRSG Isia single-level non:transiormational theory.
Noew largely everookedinilinguistics; thoughitsiefispring
HPSG IS highly valued in'computer SCIENGE:

Surface tree structures are generated withillersrand
gaps in:=place; and co-indexed.

Relations between Esrand Gs are tracked by slash’
features; which percolateller-infermation throughithe

NOAES Olithe tree untilfan appreprate gapiis iound.
(Examples below:)

See Gazdar, Klein; Pullum & Sag (1939)fer the theony;
and Pollard s Sag (1987, 1994 oen HRSG.

Note: I'miignoerng scrambling operations here; e the extent
that they gerbeyond the beunds o enriched PS grammars:



Slashnotation (YNP)lindicates element
‘Moeyed irom that' constitient

John they




Viany (perhaps:all) elithefamiliar constraints on
transiormations: can be fenmulated simply as relations
betweennoedes inia GRSGE tree:.

e Nested Dependency: Constraint
e A-oVver-A constraint
e Coordinate structure constraint

e A'range orvariousiisiandiconstraints

Because a filler=gap dependency. runs through the
lree branches, It can be sensitive to the NeJES it
PASSES! threughieon the way.
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AUNIGUE cUtcome iiFcompute from DS HorSS:
Viultipleralternativestiirfcompute irom SSito DS:

VWhich boeoek did the teacher read EC to the children?
VWhich boeok did the teacherread te the children from EC

VWho didyouexpect EC termake a potholder?
VWho did yeu expect EC tormake a potholder o EC?

The Whsfillerneeds toerfind an empty: NP 'somewhere:.
ihe subject olfexpect may.enmay.netbe an Equitiller.

Vlere than one possible gap position: e werd stringis
oftensstructurally;ambigueustuntilithe very end.

Butmostly; only:ene analysisis eventually correct:
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ihe NDE regulates how fillerstand gaps ane paired up
N a sentence whichrhas 2 fillersrand 2 :gaps:.

e.g.

ihelissue arses only irbothiillers are ofithe same
categony, e.g. bothrare NPFAoL, there s nerambiguity:

BuUt'it'can arise evenifithe tiwer moyvement: rules differ,
e.g. Wh-moeyvementanadsliough=moevement:.

ANSWeEr: BoXeS are easy. to stere in Closets.
NGOt Pencils are easy. torsiere in boxes:
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The NDE s very simple = essentially free. It s alse:
Veryuseiul=iteliminates ambiguity:

Very eticient =it applies immediately, as seon asithe
ISSUE  ariSES; ILe: at the st gap position:

Very strong = Itlapplies eveniiiithe outcome s silly;
e.0:
And allfefithisican be dene witheut any.moevement;

or thansiormations atall. Withran enriched contexi-free
Phrase structure grammar:

JUst: (Least efiert on=linel)

20



A'single tree structure per SENtENCE IS easier: for

|elt-te-right: mentallcomputation than a Series of;
elated enes:

iherelore: As apsychoelinguist; I'strongly: voete for;
some kind e enniched phrase structure grammar:
|'consiaer this case closed!

Asralinguist; Ithinkitis elegant and explanatony:
BUlllwelcome your aavice on that:



To end

# FOR FURTHER READING:

oW can grammarsrnelppansers?
(Crain & Eedorin Dewtyetali 1969, Sections: 5:1-5:2)

# FOR FURTHER THINKING:

@Jr inguists help grammarsthelpif QJD

N
N
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A'sentence parsing system has twe main tasks:
(I)'tercombine wordsiintera syntactic tree structure; and
(I)'terdeduce the deepsstructure; whichiwillfeed ' semantic
interpretation. Eor step: 2, lransiormational Grammar s
aniimplementation nightmare. Earnly attempts to; de-
transioenm: a surface sthing Were immensely: cCUmberseme:
ihe major problemiwas that transiormational rules don:t
woerkwelllinfreverse (surface tordeep), especiallyiora
left=te-right on-line parsing system. IVlere practicalfis'an
enriched phrase structure grammar, Whichi dellvers a
single tree structure enniched withrnoetations of fillers anad
‘gaps'.

' Prepoese that thisiistbetlierlinguistics as Well'as better
psycholinguistics: And lfaddra plea to iuture researchers:

How. canlinguiststhelprgrammars help parsers? >



