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PROCESS GRAMMAR

1. Inkeoduction

Grawrmars in the standard sense are autonomous descripbions of
the lanuuage system, or an idealised competence, and bake no
ckand on how the grammae is used or could be put ko use in the
processaes of language production and comprehension. A similar
conceptual disktinckion bebwenn grammar and parser is commen in
copputational linguistics. On the other hand, it is nobt un-
psual thab avkonomous grammarcs ace vond for hypothesis genera-
tion in poycholinguistiec rescarch. The most celebrated exanple
ig Ehe Derivational Theory of Complexity widely tested in the
19602, In this contexkt ik was soon neted that serious problems
arise when ope btries to directly incorporate wholly autonomous
arammars inko _.unﬂn.muuhlan.mn_.._rﬂn.._ theories.

The purpose of this paper is to explore the alternative
porsihility of incorporating processing considerations into
grammatr theory., Thus, we pursue a different goal than the
common one of trying te realise a performance-independent
1..n...r_._.__".w1...._r_.w_.__u._.__ gqrammar a5 & Parser.

A process grammar (PG} formalism should be designed to
dirnctly teflect cerkain basic perfarmance properkies (secklon
23, Process grammars are thus nob primarily intended to ex-
pross "eptimal geperalizations" holding over and between varc-
ious types of syntactic and morphological strucktures. Such
aeneralizations are btypical inmates of autonomous gQrammars.

p3s are not intended as substitutes for autonomous gram=
mars. The aims of these two enkerprises are partly different.
The basic ontological premise of avkonomous grammar is lan-
guage seen as a selfcontained systeml Process grammacs are
models of (some aspects of) language use. Therefore, process
grammars are alterpatives to process (or pecformance) inter—
prekations of autonomous grammats.

Meither is PG a substitute for psycholinguistles. Even iE
PG are models of the processes of language production and
comprehensien, they ace formulated at a macrolewvel that is
basicaliy linguistic in nature. PEocess grammats can be seen
as an atbtempt teo investigate the linguistie implications of
Ehe basic results of experimental psycholinguistics such as
Fhooe of Marslen-Wilson {overview 1984) for word=form recogni-
Lion, or those of Frazier, Clifton, & Randall {1983} for gap-
filling phonomnena.

Much relevant work of this type has been dene in compu=-
tational linguisties. Topical contributicons are ec.g. Kaplan's
{1972} pacly work on the psycholeogical interpretation of aug-
mented transition netwerks, Marcus' (1980) deterministic pacs-
et PARSBIFAL, Lexical-Functlonal Grammar (Kaplan & Bresnan
1982}, Ades & Steedman's (1%82) augmented caktegorial grammar,
Johnson-Lalrd's {1983) left-corner parser based on psycholin-
guistiec considerations, and the government-binding based model
af Derwick and Weinberg [e.g. 19843, The present PG approach
differs Trom these mainly in insisting vupen a less strict (but
still principled) demarcation between grammar and parser.
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2. Basie properkies of process grammar

The subsequent discussion iz confined Lo lanmiage ensmpeehen-
sion, especially to morphology and syntax. Ho o and will be
taken on the bidirectionality iasuo. Furlthermore, we nhall

remain neutral in regacd to the differencen between spoken and
written language comprehension. The supposition is bhat thepe
iz some linguistically and processually relevant lewvel whiep e
spoken and written language comprehension share raprosenka-
tions. Hine central properties of PGo will he copnidared, ko
example grammatr will be presented in section 4 and an example
of an analysis in sectian 5.

(i} & process grammar should hasically work [ron lefb bo
cight {i.e. in real time) and be able Lo assign stry i
medlately and incrementally as a funclion of all the :
tural and; omuﬂlmﬂmmwm: semantic information available with
ongoing sensory input. In parkicolar, a PG shouwled not proeoop
pose availahilley of the whole sentence lmfore 1L can skart
working. Thus, some structure can normally br assigned alroady
te kEhe First input werd. This property is an easenkial once and
it constitukes an impoctant difference in comparisen bo aoton-
omous grammars. The rules of the lakter normal ly presuppose
that longier) chunks (maximally, whole sontences) be secon
before structure cap be assigned. There is undisputablo
psychelinguistic evidence Ethat this properky of incremental
lefl to right interpratation is pervasive in language conpre
hension {cf. the work of Marslen-wWilson and his associates o
word form recognition, in particular Marslen-Wilson's ([1976)
digcussion of Ehis preporty in regard to sentence comprehen
slon).

Struecture 1s built incremenkally as a function of curreas
input, previously interpreted input, ponding (i.e. not o yet
fully analyzed} words and larger steucktural suhparts,
rules and strategies of specific types {cf. aection 4,

f{ii) Due ko khe complexity of natural languagen, [ull
seale medels have to be modular, roughly along the tradilional
dimensions of phonology/graphemics, morphobogy, synbax, neean
tics, pragmatbics, inference on common=sense ke Locdoem, ot
optimally, PGs should allew for interactive parallel proc

gssing where all modules can nm:mmwn:anjjﬂ:naﬁHﬁ:r:;r.
ongeing inpub. Currently, little more than lip-gservice can b
pald to this desideratum. However, the present model explict?

ly provides for cerbain inkeractions hebween morphology o
syntax. Assigned syntactic structure in used for eliminatin
word=form ambiguities, and each word-FEorm fmmediate Ly comns
Ehe attention of the syntackic rules.

{fii1) In temporacily non-determiniskic situations 2
intermediate points in the sentence there are Lhroe ways of
resolving ambiguities. ALl possible analyses may be pursuaed
just ane may be chosen on heuristic grounds, or the decinio
may be dalayed until sufficient information in available for
unique analysis (if there is one). We shall opt for a combing
tion of the latter bwo alternmatives. Firsl, evidence fro
experiments wikth garden-path sentences aof the woall-known typ
vihe horee raced past the bagn fell® show that thern cxin
more likely and less likely interpretations at least [or son
structural ambiguities, In such situations, we shall allow Lhe
PG to pick the more likely analysis, at the expense ol bein
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[nreed to back up If the selected route turns ouk to be in-
appropriate {(ef. Frazier, Cliften & Randall (1983) for some
rocent discussion). It is wunclear whether the nokbion "more
Likely" can be sufficiently constrained to render it theoreti-
cally interesting. In the worst case, it amounkts ko no more
than crude heuristic guessing.

Buk the nermal woay of coping with temporary ambiguities
will be delayed processing. The decision is postponed until
sufficient information becomes available. llowever, delayed
processing may be cffected in several ways. A standard method
i to store away the ambiguous word/constiktuent in a HOLD
register, A different approach is adopted here. When a word
enters the syntactic processer, ik will be assigned all

mc:nnmo:mwh:nohbnnwprﬁwmmﬂnammrﬁaﬂaimw:nsan:qnm:nmmﬁ:u-
tion, Later processing may discard some of the previcusly as-
signed mulbiple inkerpretations {cf. section 5}). This makes
structieral ambiquities fall out with the same or even a lesser
amount of precessing than what is Ionvoked ina Colly disam-
biguated clause (also eof, Church & Pavil, ma.}.

Ho look-ahead is allowed. Tk is strictly speaking incon-
ceivable that the human lanquage processor would fnvoke Look-
ahead, The same ¢ffect is always possible Lo achieve by de-
layed processing.

A central reguirement of o realistic process grammar is
that it should nok kturn out a proliferation of interpretations
having spenkt an amount  of processing time proportional to the
number af interpretations (as is typically the case I all
alternatives are separately pursuved). After all, temporacy
ambiguities do net slow deoewn language comprehension, and
structurally ambiguous sentences often are assignad jusk one

interpretation [(which is picked fast). These are smssential
fackts that shoulild be rellected in bthe design of a PG.

(iv) Frequently occurring, protobypical struckures should
got fast and reliabhle skruckural interpretations. Processing
may be slower and invelve more checking Eor complex, untypical
syntactic stroctures. OF course, this kind of property ex-
plains why the finite verb interpretaktion is favored over the
raduced relative clavse interpretation in garden-path struc-
tures of Lhe above bype.

(v} Redundancy

Red is accorded a much more prominent posi-
tion than in curcrent anvtonomous grammarc theory. E.g., proo-
eaning should be Caster towards the end of a ¢lause than in
Ll begloning sinece early constituenks narrow down the range
of phructaral alternatives for later constituents. This prap-
prby will be directly incorporated into our PG model.

Fuat thiermore, the canon of striving Eor "optimal® or "sig-
niflocant” generalizations will not be followed. E.g., since
there are no posibtive indications that people would have
performance analogues of linguistic rules relating actives and
pansivesn, or related sentences with and without there-in-
gperbion, the PG will not be reguired Eo contain such rules. Of
coursae, this does nob mean that these relations would not
exist, or that they should not be captured in autonomous
nmars, It just means that po such rules are directly in-
volved in comprehending instances of actives, passives, eshko.

fvi) PG uses only one level of structure, surface struc-

{vii) A preminent position is accorded to morphology the

e e e S

tole aof which has been much underestimated in
Eic Eheory. & PG is supposed to work with o
and a large lezicon, not jusk with a handial
seleacted forms of & handful of lexieal items,
of the significance of morphology is neces 1 Lhe
anly way of effectively bringing ouwt all T ATy
ambiguities there are in random senbtencos fed to Ehe G, and
of realistically simulating Eheir syntackic analyain. Ny Lacae
lexicon we mean one conkaining akt least 10,000 ledemos. all
morphelogy, on the other hand, meaans that the PG ohoold be
capable of correckly analyzing all word forms af all lexoemes
in the lexicon. There should also be convenient facilities of
extending the lexicon by adding new lexical items the morphol-
ogical behavior of which is predicked by productive roles of
the morpholeogical processor.

Precisely such a lexicon and morpholeogy is at the hearct
of the Finnish PG we have been expecimenting wibth {Karl=ssoen
1986). curtently, this lexicon contains 12,000 lexemes all Lhe
Eorms of which are correctly analyzed, with multiple analyses,
if any. A& realistic PG syntax must stand on oo solid mor-
phology.

ol

{v1ii) The core of the syntax is not an ordinacy conbost-
Eree phrase structure grammar bubk patterp-action rules as-
signing dependency-eriented funckional descripticons similar te
those of traditional grammar. Thus, Eor each word it mast be
Aecided whether it is a head or a modifice. Allowed heads, in
Finnish, are SUBJECT (S), OBJECT {0}, PREDICATE COMPLEMENT
(PC), and ADVERRIAL (ADVL), ADVL with somanbic subgroups. 17 a
word is a modifier, itz head must be indicated. The seb of
Finnish modifier labels includes BPREMOD (premodificr bto oo
noun in 5, O, PQ, or ADVL function), WHPOSTMOD, APREMOD, APOST-
MaD, PREMOD {prepositienal complement)l, and PETMOD (posbposi-
tional complement).

The use of EFunctional head/modifier struckure gives Lhe
opportunikty of capitalizing en the following important re-
skriction, here called the lead Restriction:

Head Restrickicon
Inasimplex clause, there iz at the most one aoour
rence of pach of 5, O, I0, PC, and MATHNTRE

Az Soon as one of these categories has hoeen conclusively iden

tified, no more instances of the same category are bo he
expected later in the gurrent clause, This provides o w ol
modelling how the number of potential dnterpretations de

creases towards the end of the clauwse. The reportoire ol
functional head labels available for consideration by the o
at any given moment will be precisely the complament of Ehe
set of conclusively identified designated heads Listod abnue,
~ Ordinary phrase structure grammar doas not make possibde the
use of such implicakions since there is sno upper bound on the
number of NPz and Adv1PFs eccurring in a clause.

{ix) A PG should be capable of assigning structure alse
ko (somewhat) degenerakte inpuk, especially to sentenoes wilh
heawy ellipsis (e.g. consizsking only of one word), but alsoe to
senkences wviclating ordinary norms but still camprebensible.
Such instances often turn out to be analyzable Ly PG ornles
hecause these are not "rules" in the strict sense  of de
seribing eptimal neorms. Rather, they are norm-neakral  Dndue
tions on the current situation.
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Onee more, this brings ocut the difference bebwaen aukon-
omous grammat and process grammar. The former normally de-
scribe idealized norm systems, the latbter relakte more direckly
to behavior {which often violates optimal noems).

3. Workspace

The central elements in the presumed mental workspace of a PG
are word sloks, structure slots, and the grammar board.
There is a word slot for ecach Input word., Appended ko

zach word slek there iz a bipartitioned structure slok. One
part of the structure slot (the M-slet) contains morphological
information, i.e. a set of mocpholegical categories and Fea-
tures provided by the morpholegical processeor. The other part
[F-zlob) contains function labels {ane or mere) assigned by
the rules on the board. The contents bf the functien slok may
change during anmalysis but only in a regimented wa¥. Some
initially assigned labels may be discarded vpon turning oub ko

be Encompatible with the evelwing analysis. Change of an as-
signed funckbional labkel to another is allowed only in genuine
garden-pakth sentences.

The grammar beard contains the grammarc, or rather, by a
somewhat loose metaphor, a clone of the full grammar. One of
the basic ideas is that the conktents of the grammar clone on
the hoard may change during the eveolving analysis. When a
sentence is Lo bhe analyzed, all word slots are emptied and a
full Eresh clone of the grammar is pub on the boacd.

Actions enforced by the grammar rules lead to insertions
of function labels inte Eunction slots, bubk Ehey may alse lead
to expulsions of already assigned funckion labels both Lrom
Ehe function slots and from the grammar boacd. The grammar
clone may thus be in different "states” depending on what
m::ﬂwwa:up.nbnaﬂcnpmm have been conclusively identified. E.gq.,
iE a eerkain word Is ifdentified as 8, all previous assignments
of & in the function slots of earlier encountered words are
safely discarded. Likewisze, all instances of S in all rules on
the grammar board may now also be safely discarded since no
more subjects are to be found in this elause. The grammar
mdn:a Lhereby enters a new skate, Hote that the grammar clone
ia qﬂa:nma after emach conclusive identification of a head
[alling wnder the Head Restriction, theceby decreasing the
nunber of alteenatives subsequently available {also cf. Ehe
Shift-Reduce Parsers discussed by Pereira (1945)31.

4. Rules, conskraints, and processes

hoPG o contains o set of designated heads, viz, those covered by

Lhe lirad Restrictien, and a designated initial state with a
Cresh clone of the Full grammac, f.e. Ehe set of morphofunc-
tional mapping rules under (ii) below, en the hoard. There are

seven btypes of rules, constraints, and processes.

phological categories a
slots of scach word.

(i} Morphological analysis by which all necessary mor-
E

Aorphological ana
nd features are inserkted into the M-

{ii) Morphefunctional mapping rules (MFMR} that consti-
Eute the core of the grammae. MFMRs are simple mappings EFrom

L67

morphological categories onke funchional cateqorios, mach 1ike
certain types of rules found in traditional grammars.  (ienoee-
[orth, examples will be dreawn from English., A subset of bypi-
cal English mapping rules locks as follows, For ecach cateqgory
{ke the lefk of the colon), an unerdeced aek of all pokential
functional labels is given (ke kEhe right of the colon).

H: 5 0 IO M WPREMOD PRI'MOD

] HPREMOD PC

DET: HNPREMOD

AD-Ms APREMOD

PROM: 5 D IO MPREMOD FRPMOD

L] FINMAIN INF HONPFINMAIN NPREMOD HPOSTHOD
PRPa: ADVL NPOSTMOD

PRPL: ADVEL IO WPOSTHMOD

[ B3 5 0 I0 PC NPREMOD PRPMOD

GEN: W EREMOD

ARCCs O PREMOD

ING: NPREMOD HOMFIWMAIN 5 O TC BPRI'MOD
EASTTHE: FINHAIN

irdp: FINMAIN

{ete.)

I.2., nouns may be subjects, objects, indirect abjects, predi
cake complements, nominal premodifiers, prepositional compleo-
menks, ecke,, adjectives may be nominal premodiflicors or predi-
cakte complements, determiners may only be nominal promodi-
firrs, intensifiers (AD-A) are adjectival premodifiers, verbs
are Finite main, infinitives, nonfinite main worbs [(in com-
posite wverb forms), some prepositions (PRPa) are either heads
of adwverbials or nominal pestmodifiers (e.g. inl, others
(PRPB) may additionally be heads of indirect ehjects (to), the
nominatlve allows the same [unctions as nouns, the genitive is
only NPREMOD, the accusabive is O or PRPMOD, ing-forms may be
neminal premodlfiers, pacts of cemposite verb [orma, or 5, 0O,
PC, PREMOD, just as nouns and nominatives (buk not IO}, este.

The MEMRS are fairly uncontroversial and the reader (5
free to make changes and/or additions to the repertoice ifF
that is called for. Such amendments would not change the gist
of the argumenkt. — The mapping tules are much Like ocdinary
auvtonomous rules and there is noething inherently processual in
their Eormat.

{iil} The basic process of PG 15 intersection of all
MFMRs triggered by the mocpheleogical categogies of khe word-
form being analyzed. The intersectien iz pecformed In cegard
to the current state of the grammar boacd. The ovtcomse of
interseckion is the sgetk of all functional labels curcently
allowad. Thuz, given khe above [ull grammar cleone, intersco-
tion for the word-form beaukiful with the morpholeogical cate-
garies A, HOM, 5G, yields the functional possibilities HNPRE-
MOD, PC. The outcome is inszerted into the F-slot.

(iv) bepending on the curcent situnatien, con
F-slot insection may occasionally rule out some a

produced by intersection. An English F-sleb constraint would
state "PC iff a Elnite copula has been passed”, i.e., an H or
A cannot be PC 1l initial preverbal position. These cone
straints do not affect the grammar board, they only restrict
what gres inte particular F-slots in particular sitwations.

(v} Expectancy introduction and termination, i.e. "Elaqg

e
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raising" and "flag lewering". Certain pleces of structural
information introduce or berminate expectancies concerning
function assignmenkt. E.g., PRFMOD i8 a relevant function for
nouns only {f a prepesitien has been passed, and PC is a
ﬂaﬂmﬁﬁmﬂ [unetion ijf.wm a copula-type vech has been passed.
Constraints on F-slot inscrtion often depend upon expectancics
ar Lhelr absence.

{vi} F-slet and grammar bpdating takes place after every
intersection when one of the deslgnated functions covered by
the liead Rule has been uniguely identified. Thus, when 5 is
identified, all cccurrences of 5 in the F-slots of previously
anialywed words should be discarded. Furthermore, the grammar
clone should be updated se as to conktain no more inskances of
5 in any MFMR. The grammar is thus reduced.

Iinporkank information in this regard {2 obtained when the
finmite verb is identified. If it i3 intransiktive and not a
copula, all occarcences of 0, PC, and 12 in all previous F-
slots and the whole grammar may be eliminated. A sck of spe-
cinl updating censtraints have to be stakted for enforcing
these offecocks,

Elimipating individoal instances of functions From F-
sletbs and the grammar 15 nok a repekibtive sequential search
process. Ananalogy fcom LISE is helplfol here, IF one sees all
ocourrences of a certain function in F-slots and the grammag
as containing a peinter to the same lecaktion, all updatings
can bwe done by one operation of changing the contents of this
location {(say, to NIL).

.¢m#uwammWDMgnmﬁmﬁpmauamz=mmmnnganwﬁ:»ma:mnnh:am
ol F-slots, They rule ouk syntagmatically impossible sequences
of function labels. K.g., if NFREMOD was inserted in the F-
slot of a ¥, and the next word Luens out te he a Finite verb,
a preposition, or nething {in final pesitien), a pattern tells
Lhat i.a. "NPREMOD FINMAIN" is not a permissible seguence,
Ehereby ruling ouk KPREMOD. Patkecns may alse be used for
assembling constltuents and building up more complex clause
and sentence patkecns. -

We are now prepared to see how a PG Eor English goes ahout
analyzing a simple sentence. Let the grammar G conkain the
MEFMES just discussed, which are cloned onto the board when the
provess begins, and lek the sentence he "Eve shook bhe tree
in the garden”. Each word-slot occupies one line and consists
of an identifying integer, the word-form, its M-slok, and its
F-slot {separated by --}.

Morpholegy yields i.a. the features N, NOM, SG faor the
first word "Bve®, and intersection of these provides the set
5., ©, IO, PC, HPREMOD, PRPMOD. Now the conskraints on F-slok
ingerktion are consulted, informing i.a. thak no copula has yekb
been noted. Therefore PC is ruled ouk. Furthermorse, no prepo-
sition has been passed 5o as ko be expecting a PRPMOD, and
Ehus PRPMOD is discarded, Despite these reductions, the fune-
Lion of "Eve” was nol upniquely identified, and thercfore the
grammar cannot be gpdated,. The workspace thus contalns an
unchanged G clone and one word slok:

L Eve N NOM 5G -=- 5 0O [0 NPREMOD

e ———

i  a

i o

Hote how all relevant possibilities, and only these, are 1ell
pending. "Eve" may he an actiwe subjecl, a passaive aobjeck, a
topicalized 10 with a skcanded preposiktion, o a premodifier
to a Fellowing noun. The coreect interpeetation remaing un-
known 80 long as only this one word has come tn the akbtention
of khe processor.

The next word "shook" is anpalyzed yiclding i.a. the
Features ¥, PAST, MONOTRAMSITIVE, and intercoction of those
gives the unlgue funcbtion MAINPRED. Since a designatbed he
was ldenkified, the next step is F-slob and grammar epdating.
MAINERED is turned off in all other F-glets and in G, The
feature MONOTRANSITIVE informs that no PCs are 105 ace Lo be
found in this clause, and thess labels are bBhos buened off in
F-slots and G by an updating constraint. Since MATHPRED iz nol
an auxlliarcy, HONFINMAIN is also ruled out [rom W oin G, Sipce
what haz been seen of the verbal group makes clear that MALN-
FRED i5 active, a pattern discards O in preverhal F-slaots
there, Y-movement phenomena are supposcd pot to be included in
G). Anokther pattern examining F-slob syntagms discards NPRE-
MOD in front of MAINPRED. But new only 8 remains in F-s5lot L.
Since a designated head was disambiguated, all occurcences of
it are turned off in G and other F-slaobs.

mELer morphological and synkactic analysis of "Eve shook®
the situation in kthe F-slots i3 thus:

l. Eve M HOM 5G -- a3
2. shook V PAST MONOTRANS -- MAINFRED

and the state of the updated grammar clone in:

Mz 0 NEREMOD PREMOD
Nt HYREMOD
DET: HEFREMOD
A= APREMOD
PROM : 0 HIPREMOD PREMOD
N HEREMOD NPOSTMOD

PRPa: ADVI NPOSTHMOD
PRPD:  ADVL NPOSTMOD

HOM: 0 HPREMOD PRPMOD
GEN: HPREMOD

ACC: O PRPMOD

ING: HPREMOD O PRPEMOD
PASTTHS:

Irdp:

[eko.)

G has been censiderably reduced and subscoguent processing will
be speeded up sinoce there are less alternakives Lo choose
Erom. In the current situation, an A can only be NRREMOD, a ¥
only NPREMOD (prémodifying ing) or HPOSTMODR (postmedilyinag
infinitivel, a ¥ only @, HNPREMOD, ot FRPMOD, cho.

How "Ehe” is analyzed yielding morpholegical DET and
functional HNEPREMOD in F-slot 3. Wext "tree" is n:a.ws?f
Intersectlion of H, HOM yields O HPREMOD PRPMCND, Lut since no
PREMOD expectancy lhas been activated, a constraint on T-slol
insertion again discards PRPMOD. The sikuation now in:

1. Eve H HOM 5G —— 5
2. shook ¥ PAST MONITRANG == HMAIHPRED
3. the DET -- HPREMOD

d. tres N HNOM SGC —- 2 NPREMON
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0 was net yob uniguely identified {("tree" may be HPREMOD of a
compoundl). Thersfore G remains vnchanged, Hext "in" is ana-
lyzed yielding kthe Eeature PRPa. Since no noun is potentially
expocking a pestmodifying PP, a constraink on F-slot insertion
discards NPOSTHOD, if.0. "in" is uniguely ADVL, and an cxpec-
tancy For NPOSTMOD is activated. Zub again a pabttern kells
Ehat MPREMOD in slot 4 turned unfeasible since the next word
was a prepositien. This in turn makes O unigque in slok 4 and
therefore 00 is expelled from G. How we have the situation:

1. Evi M NOM 5G —- ]

e shook v PAST MONOTEANS —— MAIWPRED
3. the DET -- HPREMOD
1. tree H NOM G —— 4]

5% in FPRPa == ADVL

and & raduced to: .

H: NEFREMOCD PREMOD
L HPREMOD

BET: HPREMOD

h-N AIREMOD

[T NIPREMOD PREMOD
v HNIREMOD HEPOSTHOD
PRIA: ADVL HPOSTMOD
PRIE: ARV HPOSTMOD
HOM HPREHMCD PRIMOD
GEN: HPREMOD

FiLala] PREPMOD

THIEGG: HPREMOD PRPMOD
PARETTHS :

Ardp:

{eko.)

i.e., ne more designated heads are expected to occur In this
clavse. @ could nokb be Eurther reduced regardless of what the
remaining words and constituenks are. °

The PRPMOD cxpeckancy cemains active. The next word "the”
is treated as above. Finally "garden™ enters the processor.
Intersection of M, HOM turns cut WPREMOD and FRPMOD. How the
PREMOD expectancy makes thls Interpretatlon highly probable,
and HPREMOD is conclusively ruled out since the sentence was
terminated. The f£inal analysis is Ehus:

1. Eve B HNOM 5G —- a8

2. shook YV PAST MONOTREANS —-= MAINPRED
3. the DET —-- HPREMOD
q. Lree H HOM 85G -- o]

. in PRPa —— DV

G. the DET == HPREMOD
7 gacden N HOM 56 PRPMOD

The functional structure assigned is falrly flak. OF course,
additional pattern rules are necded [or specifying akttachment
prefercnces and for collecting subconstituents. Hote, B.g.,
that the familiar ambiguity of the final ADVL has nobt been re-
solved. Tk might be arqued that this Is npok a makter of syntax
alone,

Our aceount has been simplified in several respects. In
patticular, it has not been shown how lexical ambiguities
should be treated. Helther ave any comments been offared on
the recalelbtrant problems of e.g. long-distance dependencles,

-
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ellipsis, conjunction, and interkwined clausaos., Nowewer, we
hope to have shown at least the genecal feasihiliby of inte-

grating processing considerations in grammar theory.
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