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Abstract

The Berkeley FrameNet Project (BFMittps:/framenet.icsi.bkeley.edu/fndrupa)/ created descriptions of 7®norcoreO
grammaticalconstructions, annotation of 50 of these constructions and about 1500 exampleesentétscone year project
OBeyond the Core: A Pilot Project on Cataloging Grammatical ConstsuetimhMultiword Expressions in EnglishO supported by
the National Science FoundatiorThe project did not aim at building a fdledged Construction Grammar, but the registry of
English constructions created by this project, which is calleGonstructiconprovides a representative sample of the current coverage
of English constructionfLee-Goldman & Rhodes 2009)CxN Viewer is a search tool which | have developed for Constructicon
and the tool shows its typical English constructions on the web bro@Wssir.Viewer is a web application consisting of HTML files

and Java&ipt codes. The tool is a useful program that will benefisearchers working with the data annotated within the
framework of BFN CxN Viewer is a unicodeompliant application, and it can deal with conteuctions of other languages such as
Spanish.
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is theWay construction, which has been investigated by

1. Introduction Goldberg (1995) among others. (la) is an example
The Berkeley FrameNet Project (BFN) is building a Sentence of th&\ay_mannerconstructionin which the
lexical database of English that is both humand  Verbhistledexceptionally takesher way” as a direct
machhereadable, based on annotating examples of howobject This construction indicates that some entity
words are used in actual texts moves while performing the action indicated by the
(https://framenet.icsi.berkel@du/fndrupal/). BEN manner verb. CxN Viewer shows its annotation like (1b)
started with annotating simple examples, avoiding O the web browser.
complex ones. But when it started annotating continuous
text, BFN was faed with difficulties of how to deal with (1) a. She whistled her way down the lane to the silo.

Onorcore” grammatical constructions in the text. BFN b. [Theme She] {[transitive_manner verr ~Whistled]
changed the structure of the FrameNet database and ~ <Construction-evoking clement e Way>} [pay down the
created a number of adaptations to the annotation lane] [Goal to the silo].

software to deal with these constructions.

In its one yar project OBeyond the Core: A Pilot Annotation practices in grammatical constructions are
Project on Cataloging Grammatical Constructions andSimilar to those in FrameNet lexical units. Theme,
Multiword Expressions in English® supported by the Transitive_manner_verb, Path and Goal in (lb) are
National Science Foundation, BFN created descriptionsconstruct elements (CE’s), which correspond to frame
of 73 constructions, annotation of 50 of these elements in the FrameNet lexical annotation.
constructions @ad about 1500 example sentences Construction-evoking element (CEE) in (Ib) is the
(Lee-Goldman & Rhodes 2009). The project did not aim noun phrase ‘her way’, where ‘her’ is coindexed with the
at building a fulifledged Construction Grammar, but the Theme ‘She’. The CEE is analogous to the target lexical
registry of English constructions created by this project, unit in FrameNet lexical annotation, although not all
which is called  Constructicon, provides a  constructions have the CEE.

representate sample of the current coverage of English The phrases bracketed in [ ... ] represent CE’s, the
constructions. one bracketed in < ... > represents the CEE, and the one

CxN Viewer is a search tool which 1 have bracketed in { .. } represents the comstruct, which
developed for Constructicon and the tool shows its licenses the rules of a construction. (1b) is made from
typical English constructions on the web browser. CxN the original XML annotation data of BFN, which is
Viewer is a web applicatio consisting of HTMLfiles “represented in a way compatible with the development
and Java&ript codes. BFN stores the Constructicon data ©f full grammar of the language of the sort presented
in the MySQL database. The data can be exported intglsewhere  [such as  Sag  (2012)]"  (Fillmore,
XML files, and | made perl scripts to convert the XML Lee-Goldman & Rhodes 2012).
files into the HTML files used by CxN Viewer.

3. Browsing the Data with CxN Viewer

2. How CxN Viewer Shows XML
Annotation Data 3.1 Three-paned Interface

Among the constructions reg|stered in the above pl’OjeCtThe BFN database for Constructicon consists of three



parts: the list of constructions, their definitions and Way manner construction. The first line of the table “01

annotation data of example sentences illustrating the Theme Transitive manner verb CEE Direction” reads
constructions. (2) is a list of construction names in the that there is one example sentence registered in the
database. Way _manner construction that has the elements Theme,
Transitive_manner verb, CEE and Direction.  The
(2) Absolutive_clause, Adjective_as_nominal.abstract, second line “01 NP.Ext VPing. NP. AVP.Dep” shows
Adjective_as nominal.definite, phrasal types and grammatical functions of these
Adjective_as_nominal.people, As.role, elements.
Attributive_degree_modification,
Bare_argument _ellipsis, Bare_noun_phrase.role, e Viwer by iroshi SATO
Be_present-participle, Be_recip, Comparison o WHY-““‘“""
Comparison_equality... , Tautology.deep_tautology, | & | o e e ) s i futien s e
Tautology.nominal, Tautoly.nostalgia, Test, ot |01 T I RATGRG (€5 Dircciior]
There.presentational, There_be_a_time_when, nan | |01|NP.Ext|VPing. INP._ |avP.Dep
Uniqueness, Unitary_event_gerundive_construction, % 01 [NITSTTT: SN manNeReH) | O5 [Direction|
Valence_sharing.raising, Way_manner, Way_means, ﬁ O1NPExt|VPing. INP._ PP.Dep_|
Way_neutral, Whatvith_absolutive, With_absolutive | . | 22 [T ENSNENEmemen (53 [Pt
Ad 02|NP.Ext|VPbrst._ INP._ [PP.Dep
There three parts are stored in differ¢ables of the ii; iiﬂr hi Hep

original BFN database, and usawould needto execute — =
SQL Comn.]and to SearChthe dathase' If theydld not 8. Thus a miner whézt¥::;t1:i7$(iinj§dvz:m
use CxN Viewer.
CxN Viewer is usefriendly and the user can access Figure 2: Valence table of the construction

these three parts of data bglecting menus on theely

browser. CxN Viewer has three panes for representing The hyper-linked numbers on the left of the valences in
the above three parts. On the upledt is the list of Figure 2 are linked with example sentences with the
constructions. When the user clicks on a construction invalences, so that the user can easily access example

the list, the viewer shows its definition on the uppght sentences with a partiew valenceby clicking on its
pane and its annotation of exarep sentence on the  link.

lower pane. n Figure 1 the user clicks on the

Adjective_as_nominal.definite construction on the 4. Search Functiors

uppe-left list, and CxN Viewer shows its definitioon There are many tools that can process linguistic data in
the upperright pane and stset ofannotated examples on the XML format. CxN Viewer idailored for the BFN

the lower pane. The threepaned interface makes it database and its advantage is the ability to search
easier for users to browse annotated examples, because different fields of different tables dhe datbasewith a

they can readily access definitions of constructions and simplesearch.

CE’s on the upper-right pane. . .
4.1 Searching Construction Names

Con Viewer by Firosk SATO There is a text box for searching in the upper-left pane of
Clear 2+ [famesat| | Adjective_as_nominal.abstract (weceer CxN Viewer. The user can type a word in the bOX, and
Aol dase T et e ‘ CxN Viewer searches construction names, definitions
Adjective as n()mmn].zlb\'}mcr A noun phase denoting an abstract .
Adjective as nominal.definite concept, or generic entities that fall of constructions and contents of example sentences for
Adjective_as nominal.people under that concept, is formed from the the search string. In Figure 3, the user inputs ‘Subject’ in
As.role the and an

the search boand below the box appeaearch results
of construction names that match gearchstring.

Attributive degree modification Adjective_phrase that identifies that

PR A heiAdjective  phrase
1. And her dislike of [/\dje(‘ti\'efﬂsfnnminn]Aabstmct[Deﬁnite,determinel]
[Adjective_phraseiDSincere|} ran so deep that she would rather publicly

Cxn Viewer by Hiroaki SATO

disclaim all grief for her dead husband than be accused of insincerity . cir] subject L Subject_auxi
matched cxn names NoColor | [ NoTag
Translations (1)z) L Open _interrogative.non-SUBJECT oo
2. And then in November 1941 SUBJECT-predicate <ummary
== = = - L SUBJECT auxiliary inversion.closed interrogative Ilnhcrits
Figure 1: Three panes of CxN Viewer SUBJECT auxiliary inversion.conditional ® t‘m"_] .
SUBJECT auxiliary inversion.emphatic negative imperative Subject_auxil
SUBJECT auxiliary inversion.exclamation * The first
3.2 Valence Table SUBJECT auxiliary inversion :\huxil]iary in
SUBJECT auxiliary inversion.optative ¢ clause
When BFN annotators annotate example sentences, they Tapeed sentence.SUBJECTless appears
input CE’s with their phrase types and grammatical . ——

functions in the constructicon database. CxN Viewer . A o
shows valences of each construction in the upper-right Figure 3 Search resultsfahe string OsubjectO

pane.  Figure 2 shows the valence table of the



The five Subject Auxiliary Inversiorconstructions in
Figure 3 are dived from the abstrackubject Auxiliary

construction twice. Each name of these constructions is
hyperlinked with its part of the definition which

Inversionconstruction, which creates signs that can servecontains the search string. For example, when the user
as components of a large variety of specific construstion clicks onWay_manner(% the viewershowsexcerps of

with meaings like question (3a), condition (3b),
negative imperative €3, exclamation (3d), wish (3e),
etc. (Fillmore 1999).

3a. [auiiary DO] [subject ] [Remainger N€€ ANY training]?
Subject_auxiliaryinversion.closed_interrogative

. [auxiiary Were] [subject it] [remainger @n elephant], our

feet would be in its midriff, our heads just under its

rib-cage. Subjectauxiliary_inversion.conditional
C. [Auxiliary Donlt] [Subject yOU] [Remainder be patrOﬂiZing
with md. Subject_auxibry_inversbn.
emphatic_negative_imperative
d. [Conventionalfexclamation BOy], [Auxiliary dO] [Subject they]
[Remainder NAVE a surprise coming their way].
Subjectauxiliary_inversion.exclamation
€. [Auxiliary Ma}’] [Subject the Force] [Remainder be with
you]. Subject_auxiliary _inversion.optative

None of the Subject Auxiliary Inversion constructions
has the construction-evoking element, and thus there is
no CEE in (3). The user can access the annotated
sentences in (3) by clicking on the hyper-linked
construction names in Figure 3.

4.2 Searching Construction Definitions

CxN Viewer can search keywords in definitions of
constructions, and it helps the user to understand
syntactic and semantic properties of each construction.
There are many parts in definitions of constructions
which refer to frame. When the user searches for the
string ‘frame’ with CxN Viewer, it shows a list of

definitions which contain the search string, as in Figure
4.

e 00 Cxn Viewer by Hiroaki SATO 2
ciear | frame 2 2| [FramesaL QuickTime Movie shows how to search
No cxn names matched with frame for "invers" and "his * way".

Absolutive _clause

Adjective_as_nominal.abstract Type a word in the search box of the
Adinntisre ne_naminal dafinita left pane (don't hit the Enter key!), and

Be recip(3) Uniqueness(l) Way manner(4) Way _means(3) Way_neutral(2)

frame

1. Be recip In some cases FRAME elements belonging exclusively to the
head noun may be expressed (e.g., friends from Uni), but we do not
indicate these, as their presence is predictable from the regular
valence of the I

2. Be recip Modifier, when present, is also a FRAME element of the
Il

Figure 4: Search results of the string ‘frame’

The lower pane of Figure 4 shows that the search string
‘frame’ is used in the definition of the Be_ recip
construction three time, in that of the Uniqueness
construction once, in that of th&Vay manner
construction four times, in that of th#ay means
construction three times, and theNay neutral

the definition, as in Figure 5.

Cxn Viewer by Hiroaki SATO

ciear | frame 2 +| [FramesaL Way_manner (wocoer | (Notag | (Colortag | [ summary
No cxn names matched with frame Evokes the Motion frame.
Absolutive _clause Inherits Way_neutral.

as_nominal.abstract « A verb exceptionally takes one's way

nominal dofinitn (the CEE) as a direct object, where

[$2]

. Way manner
Evokes the Motion FRAME. T 1T T

6. Way manner Intransitive_manner_verb). Following one's way is an
obligatory FRAME element indicating some core aspect of motion
(Source, Path, Goal, Direction).

7. Way manner The semantics of this construction is identical (or at
least very close to) that of the FRAME Motion: A [N

8. Way manner Manner(man): Any expression which describes a

property of motion which is not directly related to the trajectory or

rate of motion expresses the FRAME element Manner. Descriptions of

Figure5: Excerps of the definitioncontaiming rame®

4.3 Searching Example &ntences

Sometimes CEOs that are conceptually salient do not
show up in the example sentence. They aretated in
Constructicon asull instantiationin the same way as in
FrameNet lexical annotation. The definite null
instantiation (DNI) is the one whose missing element
must be something that is already understood in the

linguistic or discourse context (Rpenhofer et al. 2006:
Appendix A. When the user searches for QdnKiN

Viewer shows a list of constructions whose example

sentences coritaOcni@sg in Figure 6.

clear | dni 2 | [FramesaL
No cxn names matched with dni

Absolutive clause

Adjective as nominal.abstract

Adjective_as nominal.definite

As.role

Cxn Viewer by Hiroaki SATO

QuickTime Movie shows how to
search for "invers" and "his * way".

Type a word in the search box of the
left pane (don't hit the Enter key!),
and you will get search results of (1)
cxn names in the left pane, (2)

Adjective as nominal.definite(1)

dni

L [VSPISSPWIIPNI tho frivolit

| LR o) (R VS grre <A s>l IR Rs omeone who likes musical comedies to]

As.role(1) Comparison equality(5) Comparison inequality(12)
Degree so(6) Own right(23) Rate.speed(1) Way means(1)

f thic niaco r voad irracictihl

Figure6: Search results of OdniO

Each name of the constructions in Figu6 is
hyperlinked with example sentences which contain the
search string. The user calsasearch otheelements

such as OsuppO (support verb), OgovO (governor), OCNIO
(Constructional Null Instantiation) which are also used in

Constructicon annotatioms well as in FrameNet lexical

annotation.

5. Parallelism between Constructicon and
FrameNet lexical annotation

Constructicon has many parallels to FrameNet lexical



annotation. Construction definitionsvhich describe
constructions and their componenterrespondo frame
definitions in FrameNetlexical annotation which

6. Conclusion

CxN Viewer is a useful program that will benefit
researchers working with the data annotated within the

describeframes and their components. As | mentioned famework of BEN. CxN Viewer is a unicode-compliant
in section 2, CEOs @bnstructicon correspond to frame application, and it can deal with constructions of other

elemens of FrameNet lexical annotation, anihe
constructiorevoking  element of  Constructicon
correspondsto the lexical unit in FrameNet lexical
annotation.

languages. The Spanish FrameNet Project (http://

gemini.uab.es:9080/SFNsite/) annotates several Spanish
constructions and the same CxN Viewer can search and
display its annotation in the same way on the web

The annotation processes of Constructicon andprowser as in Figure 8

FrameNet lexicalunits are also similar. Both of them

use the same software tools for annotation. Annotators

mainly search the iish National Corpus for illustrative
sentences for annotation, except faannotating
continuous text

Figure 2 in section 3.2 showsow CxN Viewer
displays valence patterns ofa construction, and
FrameSQL (Sata2008, a search tool for FrameNet

lexical annotation, displays valence patterns of FrameNei.=

lexical annotation in a similar manner, as in Figure 7.

PRI
01 |mmemr [rARGET Bourcd ( [ )
01|VPto.Dep HNP.EXI move.V ‘PPJ’rom .Dep |DNLxNI
01 TARGET [N €
01 move.V HNP‘()hj PP_to .Dep
01 VBT | TARGET Path|
01 NP.Ext AVP.Dep|move.V .P];;:)wards
01 TARGET
M‘NP.EXI move.V ‘Pl{around .Dep
01 | |mEmE |TARGET [Manncl]
M‘NP.EXI move.V |PP_around .Dep ’AVP‘Dep
01 | |EEWE |TARGET

Figure 7 Valence tablef FrameSQL

FrameSQL links each valence pattern to its set of

annotated sentence3he wserinterface of FameSQL is

similar to that of CxN Viewer, and there are mutual links

between these two search tools

Frameto-frame relations in FrameNet lexical

annotation, which capture directed relations between two

frames correspond to constructicdn-constructicon
relations. For example, tigelf motiorframe which is
evokedby such a lexical unit as the ve@alkQ inherits

some ofits basic properties from its parental and more

abstractMotion frame, which is evokely such a lexical

unit as the verb@noved In a similar manner, the
Way_manneconstructionwhich | mentioned in section
2 and 3.2, inheritsome ofits basic properties from its
parental and more abstract &y neutralconstruction

asin (4).

(4) a. Shecarefully madeher waythrough the cldered
roomto the altar at the north end
b. [Theme She] [manner carefully] <{[Make-verb made]

<C0nstructi0n-ev0king element her Way>} [Path through the
cluttered room] [goal to the altar at the north end].

Cxn Viewer by Hiroaki SATO

Degree_tan (wocoior | (norag | [ colortag | [ summa v
The construction is evoked by the
Tan is an adverbial modifier of a
(usually an adjective or
adverb), indicating the degree to which a
particular has a property. In particular, this
construction states that the has that
property to an extent greater than some

tan 'so".
1. Comparison

2. Comparison equality
3. Degree tan
4
5

. Standard _of comparaison fre

5. Unitary event gerundi

Scalar_predicatéResult_clausd
. []tom] era [cgpll] [S(‘alm;prodicmoml [Rosult,c]mlso

propuese que se fuera a | cuerno inmediatamente]IRRENHETO I CRs[ERINN

Figure 8 CxN Viewer forSpanish FrameNet Project
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