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Abstract

In this paper we investigate the phenomenon of verb-partichstructions, discussing their character-
istics and the challenges that they present for a compuatdtgrammar. We concentrate our discussion
on the treatment adopted in the LinGO ERG. We also analysediftavent (conventional and electronic)
dictionaries capture them, and the inherent limitationteims of coverage. Given the constantly grow-
ing number of verb-particle combinations, possible waydesling with these limitations are investigated,
taking into account the regular patterns found in some prtideicombinations of verbs and particles. One
possible way to try to capture these is by means of lexicasuhnd we discuss the difficulties encoun-
tered when adopting such an approach. We also investigasi#igd®ways of restricting the productivity of
lexical rules to deal with subregularities and exceptianthe patterns found.

1 Introduction

In this paper we investigate verb-particle construction&mglish and discuss some of the challenges that they
pose for a broad-coverage computational grammar. By varbete constructions, we mean both idiosyn-
cratic or semi-idiosyncratic combinations, such@ake upwhere the meaning of the combination cannot be
straightforwardly inferred from the meaning of the verb dhe particle, and also more regular combinations,
such asvander up Verb-particle constructions are often highly polysemaeight senses are listed forake
upin the Collins Cobuild Dictionary of Phrasal Verbs, for iaste. They also show syntactic variation: some
particles have a fixed position in relation to the verb, sutoae upin She came up with the ideahere the
particle is expected immediately after the verb, thus thgrammaticalkShe came with the idea ugthers
have a more flexible order in relation to the verb, and can iggueell occur immediately after the verb, or
after another complement.

In terms of usage, verb-particle constructions tend to bedht of as informal: they are sometimes said to
be inappropriate in formal writing, and conversely slang igch source. Presumably because of this, dialect
variation in the use of verb-particle constructions is guitarked: the examples and judgements in this paper
are British English, except where otherwise stated.

This paper is organised as follows: in section 2 we analysé&édatment of verb-particle constructions adopted
in the Lingo ERG. In section 3 we discuss possible ways ofralitey this treatment, through the use of lexical

rules. After that we analyse how different dictionariestoag them and the coverage they provide. In section
5 we investigate ways of identifying more regular pattemmoag verb-particle combinations, and in section

6 we discuss the problem of semi-productivity and how thdiegiion of these rules needs to be restricted.
We finish with some conclusions and future work.



2 Verb-particle constructionsin a computational grammar of English

The grammar we will take as our starting point is the LinGO I&tgResource Grammar (ER&)he LinGO
ERG treats verb-particle constructions by means of verbesnivhich subcategorize for particles. There is a
wide range of constructions captured in the grammar, argktlaary, for instance, in terms of the subcategori-
sation frame of the verb-particle combination, the positad the particle and the semantics of the particle.
A lexical rule, NPparticlelr, changes the order of the complements to deal with the Alfflgte alternation:

its application is controlled by the lexical type of the verthe selection for the specific particle is via the
particle’s semantic relation. Particles and prepositishare a lexical entry with an underspecified relation
(e.g.,on_rd), but in the structure for an utterance, the semantic ga&r a particle is specialized differently
from the independent preposition because of the selecian, (toon_rel_s as opposed ton_rel_p).? For
instance, the entry favander upis as follows:

wander _up_vl :=v_particle le &
[ STEM < "wander" >,
SYNSEM LOCAL. KEYS [ KEY _wander _up_rel,
--COWKEY _up_rel_s ] ].

where the semantics opis specialized to the sematically vacuaysrel _s. The scoped logical form fahe
dog wandered ugs as follows (ignoring some complications irrelevant farrent purposes, such as optional
arguments, and an extra event argument for prepositions):

prpstn(def(x4,dog(x4),wandarp(e2,x4)A up_s(el5,v14)))

Note that there is no coindexation between the argumentp gfand wandeup. The idea is that selected-
for relations, such as ug, are semantically vacuous and can therefore be ignordteifogical form (LF).
Contrast this with the logical form for the sentendee dog wandered along the street

prpstn(def(x4,dog(x4),def(x12,street(x12),wandexépA alongp(e2,x12))))

An earlier approach in the ERG followed Nerbonne (1995) itualty removing the semantic contribution
of the selected-for particle within the process of composit However, there is now a strong monotonicity
assumption underlying semantic composition in the ERG Wwhiakes that analysis impossible. An analysis
analogous to that of Wechsler (1997) in which the semanticiires for the verb and particle are merged
is tempting, but this is also unavailable in the ERG becahsestis an assumption that the lexical entries
contribute individual elementary predications.

There are two main practical problems with the ERG’s analy§he first is that verb-particle entries are never
treated as productively formed, which leads to omissionoistance, whilavalkis in the lexiconwalk up

is not. This is discussed further below. The second problenterns semantics. Although the idea that the
particle is idiosyncratic and contributes no semanticsesaense for some verb-particle combinations, such
asmake up(in at least some of its uses), it is not so reasonable for theyative cases. For instance, we will
argue below thatvander upcan be regarded roughly as:

prpstn(def(x4,dog(x4),wander(e2,xA)up_s(e2)))

whereup_s has either a directional or locational/aspectual integtien, which in both cases can be regarded
as qualifying the event of wandering (the semantics is dised further below). The existing treatment means
that the commonality betweamander upandwalk upis not captured in the LF, which means that general-
izations will be missed in an inference component or in s@¢mamansfer for Machine Translation. Similarly,

INovember 2001 version, available framit p: / /| i ngo. st anf ord. edu/ ftp
2There are some cases in the LinGO ERG where this has not ba@eddhrough systematically. The discussion below igeore
this, since these seem to be infelicities rather than deltbealistinctions.



there is no semantic connection betweaemderandwander up which also has the disadvantage that it makes
it impossible to construct the latter productively.

The semantic vacuity idea also causes some problems forageme at least when using the chart generator
provided in the LKB system (Copestake, 2002). It is unreabento assume that a grammar-independent
component will be able to produce input LFs with the vacualeded-for particles, and they thus have to be
inserted into an input LF as a separate stage before normefagon with the ERG will work.

3 Regularitiesin verb-particle constructions: lexical rules

It is often the case that some verb particle combinations fsome productive pattern that can be captured,
with the particles using a fixed particular meaning to cdmie to the meaning of a number of combinations.
This is the case of the particlg, indicating movement or position, and the verb-particlenbnationsjump

up, get upandstand up These combinations involve the literal meanings of théeerd particle, and have a
transparent semantics.

A simple way of allowing for productive verb-particle comhtion is to produce an entry similar to the one
above from a base verb via a rule that adds particles to theglemnents list. This is shown schematically
below:

[ main_verb [N
| SYNSEM.LOCAL.CAT.VAL.COMPS. |
main_verb
SYNSEM.LOCAL.CAT.VAL.COMPS, | F!/RST: [HEAD . prt]
REST.

This rule simply takes a verb lexeme and adds an extra congpigrthe particle, to its subcategorization list.
The particle contributes a fixed meaning to the meaning of/éib: we discuss the details of the semantics
below. This leaves the analysis in the ERG essentially urgigd as far as syntax is concerned. In our current
implementation, this rule is restricted to applying onhirttransitive and simple transitive verbs, through the
typing system, since these are by far the most frequent datedi for a productive approach.

In computational terms, the motivation for capturing proiilte cases is partly to add coverage, but also to
improve reliability of the coding. This rule could be usedgenerate the verb-particle entry farander up
from the entry forwander However, it will of course overgenerate: it needs to be gpieed to account for
various classes of verb-particle constructions. For imstaeven though the particlgp occurs with a wide
range of verbs, it only combines productively with some asih classes. Bame (1999) discusses two such
cases: the resultative and the aspectypalFor example:

Q) Kim carried the television up (resultative up)

(2 Kim ate the sandwich up (aspectual up)

With the resultativaup, the argument is affected (i.e., at the end of the actionete®ision isup). In contrast,
the aspectual or completive suggests that the action is taken to some conclusion. Bamalgsis follows
Wechsler (1997) in merging semantic structures in ordeestrict the verb-particle combinations and also
in order to give contrasting semantic structures for thege ¢ases. Unfortunately, as mentioned above,
this cannot be directly implemented in the ERG: it also doaslend itself to underspecification, which is
important to avoid proliferation of analyses.

One complication, however, is thap has a use with some motion verbs in which it simply denotesgege
tually salient endpoint to the action:

3) Kim was standing in the bottom of the valley. Sandy gadtbpp.



It is tempting to analyse this as an aspectul in which the end of the path is indicated. Assuming an
approach to event semantics where an activity verb sugaksp denotes an event which is underspecified
as to whether it includes an end point, the very simple aisabealow can be defended:

gallop(e,xX)A up-end-pt(e)

where up-end-pt is taken as a predicate which is true of teatad events (accomplishments).

An alternative to Bame’s account would then be to extenddhjzroach to transitive verbs, where although
theup also generally has a directional component, the sense gbletad path is still present:

carry(e,x,y)A up-end-pt-and-dir(e)\ television(y)

Under this approach, given that the end of the pathpjst necessarily follows from the semantic properties
of carry that the television is alsop, so it isn't necessary to make the compositional semankipsess this
directly. We can then utilize a very simple lexical rule, wiinherits from the schema given above, but which
only takes as input the class of motion verbs with the comspectual properties However, we should also
note that there is a particle useugd which is very similar to the PP argument of a verb sucpuats

4) Kim put the picture up.

(5) The picture is up.

(6) Kim put the picture on the table.
(7) The picture is on the table.

Associating individual particles with subtypes of lexicales is very similar to the treatment of productive
derivational morphology available within the LKB systenorfencoding subregularities we use redundancy
rules, with the verb-particle lexical entry default inhigngy from the result of applying a rule to a verb. This
means that it is possible to relate a base verb form with thle-particle construction derived from it, which
means that the latter inherits from the former all the comrmdormation, such as inflectional morphology,
so that if the base verb is irregular, so is the verb-partidmbination. Moreover, the same idea applies to
register and dialect information, which is shared betwdenliase verb and the verb-particle combination
(e.g. bothpissandpiss off are generally perceived as informal and impolite). Howgeweother respects the
treatment of productive verb particle formation is someindifierent, in that it is possible to also group the
particles, so that any one verb of a given group could occtin amny one particle of a related group. For
instance, the movement verliofne, go, jump, run, walk)..and the location or direction particledown,

in, out, up, .. ) can be productively combined by a lexical rule that will geate all the possible verb-particle
combinations allowed by these grougeihe down, come in, come out, come up, go dow, This is done
more stipulatively than in Bame’s analysis, in the senskttieatypes for the classes of verbs and the classes of
prepositions are separately defined, but the actual wokdvad in doing the encoding for the computational
lexicon is much the same. We consider how we can acquire thasses in the next sections.

4 Verb-particle combinationsin dictionaries

Although it seems intuitively plausible that there is soregrée of productive formation of some verb-particle
combinations, it is not clear what proportion of verb-paes might be accounted for in this way. We inves-
tigated this using several dictionaries and lexicons: thpep versions of the Collins Cobuild Dictionary
of Phrasal Verbs (Collins-PV), and of the Cambridge Intéamal Dictionary of Phrasal Verbs (CIDE-PV),
the electronic versions of the Alvey Natural Language Td@BILT) lexicon (Carroll and Grover, 1989)

3The availability of the hierarchy of lexical rules is a stgpoounter-argument to Ackerman and Webelhuth’s (1998)reahat
they are unsuitable for capturing this type of phenomenen éso Ackerman and Webelhuth (1998:162)).



(which was derived from the Longman Dictionary of ContengwgrEnglish, LDOCE), the COMLEX lexicon
(Macleod et al, 1998), and the Cambridge Internationalibnetry of English (CIDE+) lexicon. Table 1 shows
the number of verb-particle entries for each of these dieti@s?

Table 1: Verb-Particle Entries in Dictionaries

| Dictionary | Entries ||

ANLT 2,649
CIDE-PV over 4,500
CIDE+ 1,433
Collins-PV | over 3,000
Comlex 3,433
LinGO ERG | 276

As we can see from these numbers, the coverage of each digtivaries considerably. There is a common
core of verbs that is described in every dictionary. Foransg, there are 1,291 verb-particles combinations
that are described in CIDE+, ANLT and Comlex, from a total 8f800 distinct entries obtained from com-
bining these three dictionaries. However, there is alsguifstant number of entries that is only described in
one or other of these dictionaries. There is much less aggseim this respect between dictionaries than for
morphologically derived forms, for instance. Given thegglanumber of entries obtained by combining these
dictionaries, it is surprising that a considerable projpor{6.5%) of the entries in the LinGO ERG lexicon are
not listed in any of these three dictionaries (this proportwould increase if we took subcategorization etc
into accountf. Most of these are at least semi-compositional, €isp up come togethertie on, and were
probably omitted from the dictionaries for that reaoiough some others, such laack up are probably
recent coinages.

As the number of verb-particle constructions keeps cotigtgrowing, even though lexicons and dictionaries

provide valuable information about these constructiorts tamir characteristics, they are inflexible resources
that contain only a subset of verb-particles, and a sigmficaimber of combinations is not going to be

contained in any of these resources. This is a clear probfeme, want to be able to construct grammars and
lexicons that can capture verb-particle constructionsaiturally occurring texts, because we cannot rely only
on dictionary information.

5 Productivity among ver b-particles

Itis possible to find regular patterns in some verb partiolmbinations, where particles use a specific meaning
in the combinations. Thus, one possibility for identifyifigther regularities is to join verbs together into
meaningful groups according to the particles they takehabany one verb of a given group could occur with
any one patrticle of a related group. For each such verb gradmasociated particle group there would be a
lexical rule that would generate the combinations.

To create these groups a first possibility that we exploresl wwayroup the verb-particle entries in the ANLT
lexicon according to the particles involved. Using the tama particlesdown, in, on, outand up, which

are five of the most common particles according to Collinsulldbwe expected that they would highlight
patterns of verbs that indicate some kind of movement. Watified a group of 17 verbs that occur with all
of these particles, resulting in 85 verb-particle comborad out of the 2,649 listed in the ANLT lexicon. It

“These figures do not take into account subcategorisatiamniation, where a given verb-particle construction caruoedth
more than one subcategorisation frame.

>The LinGO ERG lexicon was manually constructed with mosthef verb-particle entries being empirically motivated bg th
Verbmobil corpus. It is thus probably reasonably represtéreg of a moderate-size domain-specific lexicon.

5The Cobuild Dictionary explicitly states that literal méags and combinations are not given for all verbs.



is a surprisingly small number of verbs, even taking intocart that these dictionaries do not list all literal
combinations. Moreover, with three exceptions, all of #vesrb-particle combinations are listed in the CIDE-
PV, but with the great majority (66) not having the desireghfiparent literal meaning among the possible
meanings listed for these verbs in CIDE+. We then investigjalhe possibility of these verbs belonging to a
meaningful group, hamely that of movement verbs, since siralb of the verbs seem to imply some form of
movement or need a location. To do that, we grouped the vedmsding to Levin's (1993) classes. However,
apart from 5 that are motion verbs, the remaining 12 verbsalgresent any relation and do not fall into a
unique class, according to Levin's classes. So, no largenpatcould be found in this manner, mainly because
these dictionaries do not list many of the verb-particle borations with transparent meaning.

A second possibility tested was to use Levin’s classes thk®s as the groups of verbs. To test this idea,
we analysed one of Levin's classes, thaiRull verbs (class 51.3.hounce, drift, drop, float, glide, move,
roll, slide, swing and the subset of five direction or location particles lown, on, out, up In a manual
analysis most of the verb-particles generated were coreidecceptablé.However, when trying to find these
combinations in the dictionaries we found that even for tlesincommon of these particlagp, only 2 of the

9 verb-particle combinations involving these particlegenésted in, for instance, the ANLT lexicon.

These results indicate the difficulty of constructing megfil groups of verbs that present regular patterns.
On the whole, our results so far have been somewhat negataialy because the dictionaries do not list all
the productive combinations, and so we cannot use thenr essteemeans of discovering classes or of filtering
entries. A different problem is encountered if we start wdtlparticular classification of verbs. Levin's
(1993) verb classes seem to give us, in some cases, a goaedtiadi of verb-particle acceptability. For
instance, the great majority of pairings of the 9 verbs in‘tbk¥ class with the common locative particles are
acceptable. However, Levin's classes may be too fine-gieamel specific to show patterns of verb-particle
constructions. On the other hand, a given class that pieaeragular pattern may also contain certain elements
that provide subregularities and exceptions to this paldicpattern, as we discuss in the next section. The
use of corpora is more promising, for filtering at least, andravestigation of the automatic extraction of
verb-particle combinations from corpora is described bid®& and Villavicencio (2002).

6 Restrictionson productivity

Although there are some cases where it appears reasondtdattoerb-particle combination as fully produc-
tive (within fairly finely specified classes), there are alsses of semi-productivity. For instance, many verbs
denoting cooking processes can occur with aspeciiat.g.,boil up, fry up, brew up heat up(although note
cool down— there is perhaps some directionality involved as well)t &me combinations are implausible
e.g., dauk up “microwave up In terms of Levin’s classification, this cross-cuts theidigion within the
class of cooking verbs (Levin 1993:45.3) between those hwhie also verbs of preparing (26.3) and those
which are not, sincdry and softboil are both verbs of preparing, but whifey up is acceptable, sdftboil
upis odd. Conversely, neithenicrowaveor steware verbs of preparing according to Levin, lstiéw upis
acceptable whilericrowave ups not.

Similar cases of semi-productivity are found in other odasd~or instance, whitkeomit spewandpukeoccur
with up, Zregurgitate upseems unacceptable. It is also worth noting that there iagtonstraint against
repeating the same particle: so whiteow upor chuck upmeanvomit we do not get throw up upor *chuck

up up To take a further example, Bame (1999) gi¥esne banged up the cas an example of aspectual
up, but bang updoes not generally have the relevant meaning in British iBhgithough the example is
comprehensible)smash u@ndbash upare usual, but&ash upand #amage ugre both at least odd. Some
of the constraints that arise may be due to register, otlageteral blocking principles. The sub-regularities
and exceptions within verbal groups might be dealt with byifglexical rules that semi-productively apply to
the members of each group, following Briscoe and Copeste®@9). In this way, we have ways of restricting
the application of lexical rules in a certain class in oraeavtoid producing $oftboil upwhile allowingfry up.

"*drop upis presumably disallowed because of contradictory dioeei properties. Some pairings witin are strange, but it is
unclear whether they should actually be blocked.



It is also worth noting that idiomatic uses may have a conoeavith productive uses of particles. For
instance cough uphas a productive meaning, but also the idiomatic one ‘to yggcedmoney or information)
unwillingly’ (using the definition from CIDE). This exampkhould not involve the same relation as literal
cough but arguably at least, the contribution @b can be taken as involving the same relation apay
up, settle up serve up From a computational perspective, we want to underspeuni#aning rather than
proliferate particles in the grammar, but we need to do thia manner which is compatible with expressing
commonalities of meaning for inference or MT.

7 Conclusions

In this paper we analysed possible treatments for verbgaxtonstructions in a computational grammar of
English. The discussion concentrated on the LinGO ERG, amplosed possible extensions to the treatment
adopted. We also investigated the status of these coniettadh different dictionaries, and how these were
used to identify regular patterns among verb-particle tantons, not only to extend coverage but also to
improve reliability of the coding. Lexical rules are a pddsi means of encoding regular patterns, but as
there are potential exceptions to the generalisationsdsetipatterns, we also investigated how to restrict the
application of these lexical rules.

Further analysis need to be conducted, but the resultsnaotaio far suggest that having a hierarchy of lexical
rules to automatically generate verb-particle constandiwith transparent meanings, based on groups of
verbs and particles presents a reasonable initial soltidne productivity problem. A range of mechanisms
is available within the LKB system to allow for different sles of semi-productivity, and although this does
not lead to a smooth gradient between productive and notdptive verb-particle combinations, it at least
begins to allow for the range of productivity observed byiBgér (1971) and other authors.
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