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Abstract

In this paper, we characterize a set of emotion frames andhieeapredicates that
involve describing events of surprise in order to introduce the Spanishdiat project.
We compare the Spanish LUs to those in English in order to chaizaetie similarities
and differences between the lexicalization patterns in the lamguages. Finally, we
suggest that the existing descriptions of English language basew$ can be used to
describe the semantic and syntactic valences of the Spanisicatesii The larger
project serves as a test case for the development of lexésmlurces based on the
structure and content of the original FrameNet project.

1. Background to Spanish FrameNet

Spanish FrameNet (http://gemini.uab.es/SFN), henceforth SFN, idopéwvg a corpus-
based lexicon for a significant portion of the vocabulary of preseptSanish in terms
of Frame Semantics (Fillmore 1982, 1985). SFN will provide a bodseohantically and
syntactically annotated sentences from which reliable informatidirbe reported on the
semantic and syntactic valences of each item targeted foysaasal he resulting database
is being structured along lines similar to those of the origifagameNet project
(http://www.icsi.berkeley.edu/~framenet).

The basic assumption of Frame Semantics is that each word esaobagicular
frame and possibly profiles some element or aspect of thatefr&amantic frames are
schematic representations of situations involving various particippngs, and other
conceptual roles, each of which is called a frame element. (H& semantic arguments
of a predicating word correspond to the frame elements of theefréon frames)
associated with that word. A frame semantic description ofxadé unit identifies the
frames which underlie a given meaning and specifies the waysioh frame elements
are realized in structures headed by the word (See Johnson,2802l. Fillmore, et al.
2002, and Fillmore, et al. in press).

For example, consider th€onmuni cati on_r esponse frame which deals
with communicating a reply or response to some prior communicatiorctowra and
whose frame elements minimally includepeaker, Addressee, Tri gger and
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Message. The sentence in (1), below, is a canonical example of a verihén
Communi cat i on_r esponse frame.

(1) Sarale respondié a Max que ella no iria.
Sara himresponded to Max that she not would-go
Sararespondedto Max that she would not go.

Here, Sarafills the role of Speaker ; Max is the Addr essee; andque ella no iriais

the Message. Note that theTri gger is not expressed in this sentence, but may be
realized in other types of sentences, as shown in (2), with the noasgampregunta de
Max.

(2) Sararespondio la pregunta de Max.
Sararesponded the question of Max
Sararespondedto Max’s question.

Each frame element tag is part of a set of three tags, somgiof the frame element (i.e.
the semantic tag), the grammatical function, and the phrase typgeofannotated
constituent. The example in (3) shows these triples for sentence (2), above.

(3) Sararespondié la pregunta de Max.

Speaker Trigger
Ext DirObj
NP NP

Here, notice thaMax, the Addr essee, is part of the larger NP that instantiates the FE
Tri gger, information which is included in the database by tagging justpim@asede
Maxwith the FE labelAddr essee on a secondary FE layer.

Note that we use the terfxternal (Ext) for subjects of target verbs, as well as for
any constituent that controls the subject of a target verb. As shdwenvedrbrespondio
allows for sentences of the type given in (1), wi8peaker, Addressee and
Message expressed, as well as that given in (2), wipeaker, Addr essee, and
Tri gger expressed. The mappings between the semantic and syntafoiimation
given in the triples of annotation for the set of sentence typeshich a given lexical
unit occurs constitutes itgalence SFN’s goal is to annotate corpus citations and to
discover the valence patterns for a large number of words showingthose valence
patterns are instantiated in actual sentences.

The next section describes the corpus and software used in SFN.



2. Spanish FrameNet Corpus and Software

SFN uses a 300 million-word corpus which includes both New World and Eunopea
Spanish texts. The corpus includes a variety of Spanish teats fifferent genres,
primarily newspapers, newswire texts, book reviews, and humanggsss/e. The project
uses the Corpus Workbench software from the Institut fir Maschinelle
Sprachverarbeitung of the University of Stuttgart for searchiveg$panish corpus and
creating subcorpora of sentences for annotatidrhe SFN corpus is tagged with an in-
house tool which uses an electronic dictionary of 600,000 forms. This dicjiosa
expanded automatically from a dictionary that contains 93,000 lemhm&soutput of the
tagger is a set of deterministic automata, one per corpus sentghose transitions are
tagged with the lexical and morphological information of the word forracebnic
dictionary (Subirats and Ortega 2000).

Automatic processes select example sentences and createpsrboof different
syntactic constructions in which a given lexical unit may occure Bentence extraction
is carried out by an automata intersection algorithm (Ort@g82) that finds the
intersection of the output of the tagger with transducers that fypiha syntactic forms.
The extraction and subcorpora creation processes provide annotatorexaitiples of
each possible syntactic configuration in which a given lexical ibaim occur. Annotators
then select sentences for annotation that illustrate the wawsich frame elements are
realized syntactically.

Figure 1 shows an actual annotated sentence from the database.
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Figure 1. Annotation of a sentence in tGenmuni cat i on_r esponse frame

The figure presents the text of the sentence on each of the léarels below it, frame
element, grammatical function, and phrase type, as shown by thevailmes FE, GF,
and PT in the leftmost column. The target waespuestas highlighted with a black
background, and its dependents are annotated with appropriate framenetage In
addition, each constituent tagged with a frame element, alsovescel grammatical
function tag and a phrase type tag.

SFN uses the same annotation software and database structtiat asf the
Berkeley project. Figure 2 shows part of the Framenet Deslsbdfpvare graphical user
interface (GUI) for annotation in SFN. The FrameNet DeskTepdivided into a
navigation frame on the left and a content space on the right. TWigateon frame holds
a tree that provides lexicographers with direct access tondia objects in the database,
including frames, frame elements and lexical units. Any objacthe list may be
expanded further, the final one being the example sentence. On tlsadiefdf Figure 2,
the Commruni cat i on_r esponse frame has been selected, under which is a list of the
FEs of the frame. Below the frame elements, there istaofisexical units in the frame,
each of which expands to a set of subcorpora, each of which in turn expaadsst of

2 http://www.ims.uni-stuttgart.de/



sentences. In Figure 2, there are two lexical units that h@en expanded to show the
names of their subcorpora: the vedesmentir- ‘deny’ and the nounrespuesta—
‘response’. The content space on the right of the DeskTop is dividedhnte sections.
The top section is for viewing a subcorpus and selecting a sentefbe.middle section
is for annotating the selected sentence, and the bottom section prowidesfllabels
available for each of the different annotation layers. Figuré@ss the annotation of
the selected sentence, with the bottom section of the DeskTop’s cepisre open to the
frame element layet.

K -~ FrameNet DeskTop: .

Main Action Window

@ Communication_manner al - PP ©
— SubCorpus Editor: N-100-N-de-GN-a- L R s e e e e e e )
@ Communication_means E B @ @39 o [

& Communication_noise ]
- 19

G Communication_response

La iaigUiny Pl de Rarnén Barce a Carmen Alborch afiade argumentos a la polémica originada después de conocer se |2
| que la ministra de Cultura desautoriz¢ a 1 Consejo de 1a Musica para otorgar a Rocio Jurado la Medalla de Orao las
1 g Bellas Artes en detrimento de | cormpositor madrilefio ¥ a pesar de que va habia sido felicitado por el propio

; Ministerico

JR=Rr ESFUEST A SRR = o=Vl (o) ) ZQETMPE s e permitirel 18 reanudacion de las actividades de General
s Motors , que el pasado dia 5 de marzo tuva que cerrar veintiséls de sus veintinueve fabricas en Estados Unidos ,
Canadad y México , por falta de suministros

U ¥ la llamada sin SYYOISYEN de Encarna a Narcis Serra -

LU: desmentir.¥
Lemmagvy

@ 5C W -gue-(1) [6/30]

&= 5T W -Yinf-(1) [5/30]

@ SC: W -a-Gh-(1) [2/30]

@ 5C: se-W-(1) [3/30]

@ 5C: ser-¥pp-(1) [1/1]

&= 50 V-RCOLL-(1) [0/20]

@ S5C W-RCOLZ-(1) [1/30]

@ 5C: W-RCOLZ-(1) [0/20] s

©-5C: V(1) [4/20] | FE [TGF [ PT | Other | Sent |
&-5C: Others-(1) [2/30] ]
Lemma(hy g ’7’7
| ] ecemat cavse |

@ 5C: N-de-GN-a-(1) [3/20]
&= 5C: Apos-M-a-(1) [4/30]
@ 5C: M-prep-1-{1) [0j30]
&= 5T N-prep-2-(1) [2/30]
@ 5C: N-*-por-parte-de-{1)
@ SC: ser_estar-*-N-{1) [0/3
@ 5C: sar-*-h-{1) [0i30]
€ 5C Wsop-N-(1) [0/30]
@ 5C: N-Ysop-pp-(1) [0/20] 1
€ 5C: Others-(1) [0/30] — 4
@ Caranatition il
i

1T 1

Figure 2. Annotation of a sentence in tGemruni cat i on_r esponse frame

The FrameNet annotation tools allow the user to mark selectedittmmgs in the
extracted data according to the frame elements that they @ignirhe result of the
annotation process is a set of annotated sentences exemplifyingdadwirame element
in a semantic frame is realized syntactically in respect to a givgetarord. This can be
seen in Figure 2 for sentence 6 in the upper right frame.

SFN uses a MySQL database, and consists of a lexicon witlkesifitr argument
taking nouns, verbs and adjectives. Each entry represents a lexitdlaira pairing of a
lemma with a semantic frame. To illustrate, the lemeadécular would be paired with

% Here the subcorpus is shown in regular mode, tihakigvIC viewing mode is also possible.
* This paragraph has been adapted from Fillmore uekfiRuppenhofer, and Wright (in press).



two different semantic frames (at least). In its mathecadsensecalcular - ‘calculate’
(i.e. do the math) would belong in a calculation frame, while in itseotsense it would
belong to a cognition frame, quite close in connotation to the colloquiailigh
guestimatdi.e. guesst+ estimate.

SFN is studying areas of the lexicon that parallel existiEngglish FrameNet
descriptions. Our experience tells us that most of the framegateko far are valid
cross-linguistically, because frames are meant to charaeteonceptual structure at a
basic level of description. It has yet to be determined aatwlvel of description the
parallels cease.

The following frames have been defined in the Spanish FrameNabas¢ and
LUs have been annotated in each.

Communication Frames Emotion Frames
Conversation Cause_emotion
Communication_response Experiencer_object
Questioning Experiencer_subject
Request Stimulus_subject
Statement

Table 1: Spanish FN Communication and Emotion Frames

In the next section, we provide a brief description of the emotiomé&s, along
with definitions and examples for the relevant frame elements.

3. Emotion Predicates in Spanish

Words in theses frames concern emotions brought about Exper i encer, either as
a result of anAgent ’s action or an outsidé&t i mul us. The words are categorized in
terms of the four different frames, defined in part by theewake patterns of the frame
elements. To illustrate, in thExper i encer _subj ect frame, theExperi encer is
the subject of the target verb as in (4a) whdtex is the Exper i encer, while in the
Experi encer _obj ect frame, theExperi encer is the object of the target verb, as
in (4b) whereSarais theExperi encer .

4)

a. Max se alarmé de que el motor se  hubiera incendiado.
Max panics  of that the engine RFL had caught fire
Max panics that the engine caught fire.

b. A Sarale fastidian las interrupciones.

To Sara her bother the interruptions
Interruptions bother Sara.



While all emotion predicates require &xper i encer (the person having the emotion)
and aSti nmul us (the source or cause of the emotion), as exemplified in (4), above,
some require that thExperi encer be the External (e.galarmase as in 4a), while
others require that th&t i mul us be the external (e.dastidiar, as in 4b).

In the Stinmul us_subj ect frame, either aSti nmul us brings about a
particular emotion or experience in th®per i encer or saliently fails to bring about a
particular experience, an example of which is given in (5).

(5) Esta historia easombrosa(para nosotros).
This story isamazing (for us)
This story is amazing (for us).

For many LUs in this frame, it is not necessary for theper i encer to be expressed,
although it can be.

TheCause_envot i on frame covers those words used for scenarios in which an
Agent seeks to bring about an internal mental or emotional state iEtiper i encer .
For instance, the vertsanquilizar - ‘calm’ as in (6), below, provides an illustration of a
canonical example of words in this frame, where the presence ofjehendive form
contandoin the dependent clause makes clear that Carlos acted witmtéetion of
calming Maria.

(6) Carlostranquiliz6 a Maria contandole la verdad.
Carlos calmed to Maria telling-her the truth
Carlos calmed Mary by telling her the truth

In contrast, absent further contextual and pragmatic information aheuntentionality
of the Agent , (7) is ambiguous, even though the so-called “default” interpetas that
Carlos did something with the intention of calming Maria. While humgerds have
intentionality, they don’t necessarily have control over the eftdctheir actions. This
brings about the ambiguity in (7).

(7) Carlostranquilizd6 a Maria al contarle la verdad.
Carlos calmed to Maria to tell-her the truth
Carlos calmed Maria by telling her the truth.

Table 2 lists the emotion frames in Spanish FN and English FN.th® four
emotion frames defined in SFNjause_enot i on is the only one that requires an
Agent , whether or not expressed in the sentehceAs shown in Table 2, the
Cause_enot i on frame in SFN corresponds @ause_t o_experi ence in FN.

® Spanish allows subject deletion, hence Agent injsct position need not be expressed in a sentence.



SpanishFN Emotion English FN Emotion
Frames Frames
Cause_emotion Cause_to_experience
Experiencer_object Experiencer_object
Experiencer_subject Experiencer_subject
Stimulus_subject Subject_stimulus

Table 2: Emotion Frames in SFN and FN

The most significant difference between Spanish and English emptexticates
is that with SpanistExperi encer _obj ect predicates, theExperi encer is an
indirect object, while in the analogous English sentence ihésdxternal argument, as
illustrated in (9) with the verlgustar-‘to like'.

(9) Megusta este libro.
Me please this book
I like this book.

Thus, while Spanishustaris anExper i encer _obj ect verb, EnglisHike is an
Experi encer _subj ect verb.

4. Motivating the Lexical Units and Determining Frame Membership

Part of the work of SFN is to determine what forms constitatependent lexical units,
and to which frame each belongs. Consider the examples in (10).

(10)
a. Juarsorprendié a Maria al contarle la verdad.
Juan surprised  to Maria on explaining-her the truth
Juan surprised Maria by telling her the truth.

b. Maria se sorprendié de que Juan cantase.
Maria REFL surprised of thatJuan sang
Maria got surprised when Juan sang.

c. Maria est&orprendida de que Juan cante.
Mariais surprised  of that Juan sang
Maria is surprised that Juan sang.

Sentence (10a) characterizes a complex scene, which includemnse¢ of an event,
characterized by (10b), and the ongoing state, characterizedl®g).(Thus, it is

® Emotion frames in FN are currently under reviewdathere are likely to be some changes regarding
which LUs are in the Experiencer_object frame.



noteworthy that sorprendié (3“-person singular of sorprende) in (10a), the
morphologically simplest form, is used to express a complex evevoreover, the
morphologically more complex formee sorprendi@3™-person singular o§orprendersp
in (10b) andsorprendido(sorprender+ past participle suffix) in (10c) characterize the
simpler parts of the complex event. In addition, they are formedding linguistic
material to the simpler form: the reflexive clitic pronose is added tosorprenderto
form sorprendersgand the past participle suffixijflais added tasorprenderto form the
past participle used in construction wilstar- ‘to be’.

We will now argue that there are three separate lexicats in (10a)-(10c). To
begin with, se sorprendio(in 10b) appears to be an instance of the mid#e-
construction. However, unlike other predicates that occur in the miisttenstruction
the verbsorprenderseloes not allow &y-REFLEXIVE phrase, as shown in (11).

(11) *Juanse  sorprendioporsi solo de que Maria cantase
Juan REFL surprised by him alone of that Maria sang

Thus,sorprendersas not comparable to the middkeconstruction and hence cannot be
analyzed as a construction. Furthermore, if there were justexieal unit for the type of
predicate in (10a)-(10c), we would expect that the morphologically cexneirms would
have to be derived from the simpler form. However, this is not the case. First,itheo
necessary relationship between the existence of the partifoptes and that of the
reflexive forms. To wit, there are participle forms without isponding reflexives, as in
(12a) and (12b); and there are reflexive forms without correspondaniciples, as in
(13a) and (13b). Thus, the existence of a participle form does not entail thereeaof a
reflexive; and the existence of a reflexive form does not éritee existence of a
participle. This provides evidence against the hypothesis that the forms in (1Ig)afe
one lexical unit.

(12)
a. Max esténcantadode que Eva vea sus tesoros
Max is delighted of that Eva sees his treasures
Max is delighted that Eva sees his treasures.

b.*Max se  encantade que Eva vea sus tesoros
Max REFL delights of that Eva sees his treasures

(13)
a. Maxse alegra de que haya llegado
Max REFL becomes-glad of that has arrived
Max becomes glad that he/she has arrived.

" For example El nifio sedurmié por si solo(the child REFL slept by himself alone) — ‘The &hifell
asleep by himself' illustrates the middée-construction withdurmié —'sleep’. Sentences of this sort can
only be related to a transitivé&l padredurmio al nifio (The father “slept” the child) — ‘The father pute
child to sleep’.



b. *Max estédalegrado de que haya llegado.
Max is glad of that has arrived

In addition, there are reflexive forms without corresponding non-raféexorms, as
shown in (14), which further supports the argument that the reflexiva feldexical, and
not constructional.

(14)
a. Jorgese  enorgullecede los logros  de su partido.
Jorge REFL takes-pride of the successes of his party
Jorge takes pride in his party’s successes.

b. *Jorgeenorgullecea su partido.
Jorge takes-pride to his party

c. Juarse  extrafd de que no hubiera llamado.
Juan REFL was-weirded-out of thatnothad called
Juan was weirded out that he/she hadn’t called.

d. *Juan extrafio a Eva de que no hubiera llamado.
Juan weirded-out to Eva of that not had  called

Having described the forms and provided evidence to support the clainthégre are
three lexical unitsgorprender sorprenderseandsorprendidd, we can now consider the
meanings conveyed by them. Of the three lexical units under consideratmytiererb
sorprenderhas the most complex meaning, despite being morphologically thelesm

It is a causative, and belongs to tGause_enot i on frame, in which an Agent seeks to
bring about an emotion in @xper i encer . As shown in (10a), Juan, the subject of the
verbsorprendiq is theAgent who seeks to surpise Maria, tkper i encer . Each of
the morphologically more complex forms has a less complex measdmgrendersés an
inchoative, as it refers to just the beginning of an event;sorgrendidas a stative, as it
refers to the ongoing state of being surprised. Both of these belonghén t
Experi encer _subj ect frame, because th&xperiencer (of the emotion) is
realized as the subject of the verb, as seen in (10b) and (10c).

5. Summary Reports

Automatic processes generate reports that show the results ohnthatation. For
instance, the Lexical Entry Report summarizes the syntaetdizations of the frame
elements and the valence patterns of the lexical unit in tWwtesa The two parts of this
report are illustrated in Figures 3 and 4 respectively, for ohéhe three lexical units
discussed hersprprender- ‘surprise’ in theCause_enot i on frame?

8 Although not discussed here, the vestrprenderalso occurs in th&xper i encer _obj ect frame, as



Frame Elements and Their Syntactic Realizations

The Frame elements far this word sense are (Wwith realizations);

\Frame Element Number Annotated | Realizations(s)

5 ger 13 exx NP Est 3 escx
11 e [vPndo.ACh] 1 exx
11 exx | ——— lexx
Figure 3

As seen in Figure 3 the frame elemenAgent is realized as a Noun Phrase that is an
External argumentCause is realized as a Verb Phrase with a gerundive verb that is an
AODbj (Adverbial Object); andExperi encer is null instantiated?

Valence Patterns:

These frame elements occur in the following syntactic patterns:

ENumber Annotated | Patterns

[l exx TOTAL
: -
A |
1 exgd iEXt =
[z et TOTAL [
IMP
i =n iE}c:t
1 e TOTAL Causl T
1 e WPndo

Figure 4

Figure 4 shows the valence patterns, that is, the syntactisaméntic combinations in
which the frame elements can occur for the Cause_emotion serprender For
instance, in the first example of the table, thgent is a Noun Phrase and External
Argument and th&xper i encer is null instantiated.

exemplified inA Juan le sorprendié que Maria canta¢® Juan him surprised that Mary sang) — ‘It
surprised John that Mary sang.’

9 SEN is an ongoing project, and the number of seoés annotated is much larger than shown here.
19'See Johnson, et al. (2002:11-13) for an explanationull instantiation.



6. What's it Good For?

The Spanish FrameNet database will include a wealth of infoomatseful for linguistic
research by providing valence descriptions for a considerable amotiné ebcabulary
of Spanish. Such information can be used to study crosslinguistierelif€es in
lexicalization patterns, as shown in Table 3.

Stative Inchoative Causative
being in a state| entering into a state putting into a state
Experiencer_subject Cause_emotion
Spanish estar V-PP V REFL V
estar sorprendido sorprenderse sorprender
Experiencer subject Cause to_experience
English be V-PP get V-PP V
be surprised get surprised surprise

Table 3. Lexicalization Patterns of Spanish and English Emotion Predicate

Table 3 summarizes the differences in the lexicalization pattef these predicates in
Spanish and English. While both languages lexicalize the causataming with a verb
(sorprenderand surpris@ and the stative meaning with an adjectiestar sorprendido
andto be surpriseyl Spanish lexicalizes the inchoative meaning in the reflexige
sorprenderse ‘to get surprised’, while English uses a construction wggt and the
adjectival past participlsurprised In addition, while English has just one lexical unit
surprisedin the Experi encer _subj ect frame, Spanish has twaorprendidoused
in conjunction withestaras a stative; angdorprendersavhich is inchoative.

In addition to its being a resource for theoretical work in lingasstthe Spanish
FrameNet database has more practical applications. Fonoest&oas (2002) proposes
to link German and English FrameNet to create a bilingual Efdet dictionary.
Similarly, it would also be possible to link Spanish and English Fideteo create a
Spanish-English bilingual dictionary. In principle, Spanish FrameNetild also be
useful for designing machine translation systems, much the hayrames defined for
English are being used to develop frames for representing Japex¢sevith a view to
using Frame Semantics in a machine translation syStem.
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