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Abstract

We report three sentence completion studies in lwive manipulate the emotional
dimension of the nouns in a complex noun phrase (Mfch precedes a relative clause
(RC), as in the classic ambiguity Bomeone shot the servant of the actress who was on
the balcony The aim was to see if nouns suchoagy or genocideaffect the well-
established preference of Spanish to adjoin thativel clause high in the tree (to
servantinstead ofactressin the example above). We manipulated the valeru
arousal of the lexical entities residing in the NPur results indicate that: a) the
inclusion of either pleasant or unpleasant wordtudes changes in the usual NP1
preference found in Spanish; b) the effects of lagiusal words are specially clear, in
that they pull RC adjunction towards the NP whéeytare located, be it the NP1 or the
NP2; and c) in the context of sentence productibese kinds of words seem intense
enough to promote changes in (and even reverse)ich s/ntactic bias. We discuss

these findings in the light of existing theoriessghtactic ambiguity resolution.

Keywords: Syntactic ambiguity, relative clausesiteece completion task, emotional
words.
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INTRODUCTION

Ordinary language use involves the interactionrofqgiples and biases that exceeds by
far, both in number and complexity, the ideally gienarchitectures designed in the last
decades of the last century, and mere common s&fe&. modern researchers still
view grammar as the by-station between thoughtsaehd, but the interaction between
grammar and the cognitive routines that implemehia language use is now seen to
be extremely intricate. One of the basic ideas thegnt research has had to re-evaluate
is that of the locality of syntactic operations. &ihthoughts become language, they
must be linearised, so in principle it makes seasxpect something akin to Kimball's
(1973)principle of right associationo be basically correct (hence Frazier's (1979) an
Frazier & Rayner’s (1982) idea oflate closurepreference for phrasal packaging).
Intuitively, locality is certainly very strong imhguage: idohn said that Eve will come
yesterday it is almost impossible to avoid the garden patbcisely because of the
reflex that forces us to bind the adverhjabterdayto the most recent predicatiomil
comg instead of to the distant onga{d). Here we intend to focus on the attachment of
relative clause (RC) modifiers to adjacent or ndjaeent head nouns, as such clauses
may be ambiguous in their attachment preferences. ifend to subject such
adjunction operations, which are, in principle,nfiat in nature, to a rather extraneous
kind of interference: the emotional dimension @& tiouns to which the relative clause
modifier must be attached.

In a sentence like (1) below, it is impossible tmWw for certain who was given
the award, as the RC can attach locally to MR2doctorbut also non-locally to NP1

the daughter



(1) 1 once met the daughter of the doctor who weasrgthe award.

Till Cuetos & Mitchell (1988), it was merely assuthnthat the processing system would
favour the local adjunction on grounds of compotai economy. When the Anglo-
Spanish team showed that Spanish behaved in thesivgpvay (by preferring the non-
local tie), psycholinguists were surprised. Onlyegiew article can do justice to the
research done on RC attachment ambiguities sinea. tfihis research took two
directions: first, it increased the number of laages where RCs after complex NPs (i.e.
NPs made up of two nouns instead of just one) vesygerimentally tested. In the
second place, new processing parameters (besidescsg emerged and were closely
examined.

As far as the cross-linguistic dimension goes, $baimas generally corroborated
the initial NP1 bias (Carreiras, 1992; Carreira€ifton, 1993, 1999; Cuetos, Mitchell
& Corley, 1996), and so has French (Frenck-Mestr@yate, 1997; Zagar, Pynte &
Rativeau, 1997), European Portuguese (Soares, ,F&mgaesana, & Pifeiro, 2010),
German (Hemforth, Konieczny, Scheepers, & Strul®®8), and Dutch (Brysbaert &
Mitchell, 1996). Some more recent results have ssiggl a local (NP2) adjunction
preference in Arabic, Romanian, Swedish and NoraregAbdelgany & Fodor, 1999;
Ehrlich, Fernandez, Fodor, Stenshoel, & Vinered99). The fact is that there is no
consensus on the RC attachment problem in thelergsistic literature, although the
evidence is stronger for the anti-local patternadjunction, irrespective of language
type. Given the sound logic ofght association(late closure), if anything the opposite

trend would have been more predictable.
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Research on relative clauses also led to the desgowf hidden processing
parameters. Prosody was an obvious one to studpdfeéez & Bradley, 2004; Fodor,
1998, 2002; Gilboy & Sopena, 1996; LayrBradley, & Fodor, 2000). In turn, prosody
has to do with the size of the modifying clausatieé to the host NP. This was also
seen to interact with recent work on memory (SwBissmet, Hambrick, & Ferreira,
2007). Additionally, Gilboy, Sopena, Clifton, & Fiar (1995) tested the role of the
preposition bridging the two NPs and managed tawstimt when the theta-marking
(i.e., predicative) properties of the prepositiorrgv controlled, English and Spanish
basically aligned their choices. Taking a differiamé, a lexical frequency line, Pynte &
Colonna (2001) have shown that when NP1 is of lofseguency than NP2, French
readers prefer to attach the RC non-locally. Bytiamt, when NP2 is less frequent than
NP1, NP2 is the most likely host for the modifyidguse. Still exploiting the lexical
dimension, Gibson, Pearimutter & Torrens (1999)vwstb that the very same noun
could attract RCs more or less depending on theratiords it co-occurred with, even
while keeping its own position constant. Deevy (@0§howed that when the second NP
is plural ¢he niece of the actors wha), attachment to that noun was increased. Plurals
have also been shown to attract adjunction of tBeiflRcorpus studies of Dutch (De
Baecke, Brysbaert, & Desmet, 2000) and Galicianr¢faeOrza, Fraga, Teijido, &
Acufia-Farifa, 2000). Hemforth, Konieczny, & Schasp(2000a) and Hemforth,
Konieczny, Seelig, & Walter (2000b) observe thamptex noun phrases followed by
RCs must also be seen as a process of anaphoutr@spland that the anaphoric
binding of the relative pronoun is open to manipales of both focus and visibility (in
English, but not in Spanish for instance, the ptomoan often be dropped). This is not
a comprehensive survey, but the mere considerafitrow the interaction of locality,

prosody, preposition type, attachee size, lexigak,blexical frequency, information
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focus, contextual referentiality and grammaticamiber might actually work in actual
comprehension and production surely serves totidtes how complex the issue of
modifier attachment has become.

The impact of some of the above cited factors in BR@chment shows
interference of non-syntactic forces upon syntaoperations like adjunction (e.g.,
lexical frequency, grammatical number). Work oue past few years on the animacy
of NPs has constituted one of the strongest piefesvidence for interference of
semantics in RC attachment. Desmet et al.’s sefiestudies on Dutch (Desmet,
Brysbaert, & DeBaecke, 2002; Desmet, DeBaecke gbdaeBrysbaert, & Vonk, 2006)
is particularly relevant. In an attempt to verifetTuning hypothesis, which considers
that adjunction preferences depend on the occwserd those structures in the
language (Mitchell, Cuetos, Corley & Brysbaert, 398uetos et al., 1996), they found
that corpus counts did not match on-line measurdsat language. When they explored
their materials more carefully, they discovered thhen animacy was controlled, the
match was much greater. Specifically, they uncayerstrong propensity to attach the
RC high to the first NP when this coded an animeterent (animacy was not so strong
in the second site). In a more recent study (Deshat., 2006), they found that when
the first noun was both animate and concrete (dpbtry, nurse) as opposed to animate
and abstract (government, staff, committee), dttracf the RC was strongest. This is
consonant with knowledge that comes from the wofltinguistics, where the role of
animacy in shaping grammatical form is indeed Walbwn. Animacy is very strong in
most agreement systems based on morphological résat(Corbett, 2006), and
agreement systems are (together with word ordernpormeaause-building devices.
Animacy is also linked to the grammar of topicaiitythat topics are mostly animate

and definite (Goldberg, 2006; Lambrecht, 1994).
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Acuha-Farifia, Fraga, Garcia-Orza, & Pifieiro (2G08pwed up Desmet et al.”s
work and extended it to Spanish. Focussing on acynalone, they conducted a large
corpus study (1.5 million words) and two-self-pacedding experiments. As in Dutch,
animate-animate NPs were a very rare sight (3.2Péken together, there was a
significant preference for high adjunction, as 58P&ll sentences were attached to the
NP1 site. The on-line studies basically alignedhwilie corpus data. The inanimate-
animate configuration was read faster than its anirmage, the animate-inanimate
pattern, and this was in line with the corpus ceuiihe most interesting finding was
that the general NP1 preference disappeared phegiben an animate second referent
occupied the NP2 slot. There was also a numenmeatittowards NP2 in the inanimate-
animate condition, which indicated that the adjiorctpreferences which are solid
across the various experiments in Spanish caruédoodate (Carreiras, 1992; Carreiras
& Clifton, 1993, 1999; Cuetos et al., 1996) canually be modulated by semantic
constraints that reside in the lexical units. lestingly, when animacy fell on the first
site, they found the highest differences betweeriesees disambiguated to NP1 and
those disambiguated to NP2 (see Experiment 2). desned to indicate a coalition of
forces.

However, neither in the Dutch series of experimerds in the Spanish one
could the match between the corpus and the ondata be shown to be perfect. For
instance, in Dutch, the inanimate-abstract NP1imate NP2 should in all logic show
the most robust of the NP2 adjunction preferenisesDesmet et al. (2006) could only
register a non-statistical trend in that directiontheir eye-tracking data. This is
surprising given the fact that the inanimate-anenaindition is also the predominant
configuration in the corpus analysis (nhot in Splanigyanimate-inanimate). In the

second place, the animate-animate type draws adano the first NP despite overall
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corpus preference for NP2. For that category speadly, it is true that a match was
reported between the corpus and the reading datavéstill need to know how the
general attachment bias and the specific one fach eaategory interact. If
animacy/concreteness is the key, one would expeobloust biases there, and given the
overall NP2 corpus preference of Dutch, maybe evefight NP2 bias. The fact that
animacy seems to be strong on NP1s only is thexefot entirely clear. In that respect,
the preference for NP1 in Spanish animate + aniipltases may indeed be attributed
to coarse-grain level frequency effects, as indeegdrall, NP1lis preferred in Spanish.
It is noteworthy that when animacy is absent (ia ttoubly inanimate pattern), the
Spanish corpus data show a sturdy NP1 preferencthad level of analysis, it is the
Dutch data that remain mysterious, therefore.

One possible reason for the failure to find perfieduction/comprehension
matches is that the lexical units that make upethire complex NP may house other
properties besides the ones which have been sabjezexperimental investigation. By
now this would not be too surprising. We proposa the emotional dimension which
stems from the nouns that make up the entire N&hather powerful force at play.
Nouns likeorgy or genocideare emotionally loaded (see below). The questieragk
here is: does such emotionality —expressed in é¢xedl units- interfere with the
formation of phrasal packages involving relativaudes? More bluntly: do emotional
nouns affect preferred tree geometries (at leasR€@S)? One should bear in mind that,
even though attachmepeér seis a syntactic process in nature, the attachmeRGCs in
particular may be ‘partly non-syntactic’, since tiedative pronoun is subject to binding
conditions that relate it to a referential antecg¢dBinding is subject to topical visibility
(Hemforth et al., 2000a, b ) and this is obviousysitive to lexical salience. We chose

to study the role of emotional nouns because, wh&omes to pitting syntactic vs
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semantic forces, in principle nothing can be fardagay from syntax. At least, we are
not aware of any grammatical biases in any languhge may be sensitive to this
lexical dimension (unlike other lexical dimensiosach as animacy, for which there is
abundant evidence in linguistics). Indeed, onlyyetapaedic views of semantics (i.e.,
Cognitive Semanti¢ssee for instance Lakoff, 1987; Talmy, 2003) casoanmodate

such connotative information inside the lexicormdanguage. In traditional terms, and
definitely in formal semantics terms (of the Moniagtype; see Cresswell, 2006),
whether a noun scores high or low in arousal oenaé, the two dimensions that
characterize emotional words (see below), doeewen belong with semantics proper.
No standard dictionary contains such informationsum, if there is interference here, it

would be of a very different kind to what we arediso.

Emotional nouns
Although research on the emotionality of isolatedrds is abundant, little is known
about the role such words play (if any) in sentecmetexts. For instance, it is well-
established that emotional words tend to captusmtdnal resources relative to neutral
words, in such a way that they interfere with arelcognitive tasks (Anderson, 2005;
Dresler, Mériau, Heekeren & Van der Meer, 2009itBr& John, 1991). Recently it has
also been shown that emotional words affect perdmice in typical psycholinguistic
tasks, such as lexical decision (e.g., Carretiél.et2008) and naming (De Houwer &
Randell, 2004; Hermans, de Houwer & Eelen, 200IruspHermans, de Houwer,
Vandekerckove, & Eelen, 2007).

From the bidimensional perspective of emotion (Lah§95), the affective
structure or space is defined by two main bipolanessions: valence (which ranges

from pleasant to unpleasant) and arousal (whiclgesrfrom calm to excited). The
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former would refer to affective value and the latte physiological activation, the
common underlying factor being a motivational systerepared to approach pleasant
stimuli and to move away from unpleasant ones dasination of their intensity.
Emotional stimuli would then capture attention hessathey would be more distinctive
than non-emotional ones. However, many authors taiaithat distinctiveness is rather
a function of valence than of arousal (e.g., Hdrb&lissler, Junhotfer, Peyk, &
Rockstroh, 2006), suggesting that the role playgdebch dimension in sentence

processing might differ substantially.

The studies
As summarized above, Spanish generally shows adttgbhment preference. However,
in line with the results obtained in a large corptigdy (Acufia-Farifia et al., 2009), in a
sentence completion study, Pifieiro, Fraga, Garcia;, (& Acufia-Farifia (2007) found
that people tend to use a low-attachment strategyne specific condition: when there
Is an inanimate-animate NP. The main aim of thie¥ahg studies was to test whether
the typical Spanish preference for NP1 is alsonsagwhen the emotional value of the
nouns that precede the RC is manipulated. In ast 8tudy we manipulated the
affective valence of the nouns preceding the R(laging also whether pleasant
(versus unpleasant) words are preferently chosenlgscts of the RC. Our hypotheses
are tentative as, on the one hand, negative stisefim to receive a processing
advantage relative to neutral and positive onemngela & Hansen, 1988; Mogg &
Bradley, 1999; Ohman, Lundqvist, & Esteves, 200hjs has been interpreted in terms
of biological (evolutionary) adaptation, since sthighly useful to rapidly detect (and
avoid) stimuli that imply a threat for survival. Qhe other hand, given this natural

tendency to avoid negative stimuli, positive onesuld be preferred and, therefore,
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could receive more lasting attention. In any céss,conceivable that if one of the two
antecedents of the RC captures more attention begaoontains an emotional noun, its
topicality may increase (Frazier & Clifton, 1996). This magpk®a it a more likely
subject for the RC (Lambrecht, 1994). Moreovers ialso conceivable that if negative
words (such agleath) are quickly detected but also rapidly discardéaty would
remain activated in working memory for a shortendithan positive words (such as
love), thus increasing the probability of pleasant reotmbecome subjects of the RC.
As regards the arousal dimension, it has been dr¢hegt the corresponding
word for an emotional stimulus (e.g., the waigsfor a kiss) is less affectively loaded
(i.e., less intense) than the stimulus itself (€Gibbons, 2009; Kensinger & Schacter,
2006; Kissler, Assadollahi, & Herbert, 2006). Howgvthis might be true of isolated
words, but not of words in a broader context. Besjdt is also well-known that both
pleasant and unpleasant nouns tend to be highlisia® (see the boomerang shape of
the affective space, Bradley & Lang, 1999; Redord@ga, Padron, & Comesaria,
2007). Given these premises, in Studies 2 and &ls@ intend to test whether high
arousal nouns are indeed arousing enough to attradRC more than low or neutral

arousal ones.

STUDY 1
In the following study we explored the impact twe proportion of completions
towards NP2 when the complex NP contains emotiawmatls. In particular, we were
interested in the possible effects of affectiveemak, so the nouns’ pleasantness was
manipulated whereas arousal was kept constant)(highemains to be seen whether
pleasant or unpleasant names may attract the R&atifly, and whether this could

change the NP1 preference usually reported in Spani
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METHOD
Participants
Sixty-one students from the Universities of Sagdiale Compostela, Vigo, A
Corufia and Barcelona enrolled in this study voldlytaTheir ages ranged from 18 to
29 years old (M = 22.35; S.D. = 4.57) and all @drthwere native speakers of Spanish.

None of them had previous knowledge about the goaader study.

Design and variables
A 5X3 factorial design was employed. One of theasWalence, with 5 levels:

neutral-neutral (N-N), neutral-pleasant (N-P), n&utinpleasant (N-U), pleasant-
unpleasant (P-U), and unpleasant-pleasant (U-P). dkher factor was the List, with
three levels (A, B and C). This factor was incluaéth the aim of excluding the error
variance due to lists (Pollatsek & Well, 1995). Tdependent variable (DV) was the
number of adjunctions towards NP2 divided by th& i unambiguous adjunctions to
either NP1 or NP2 made when completing the RC. Fnom on this variable will be

referred to as “proportion of NP2 adjunctions”.

Materials

Fifty inanimate-inanimate experimental sentencihb the structure NP-V-NP1-
de-NP2que.. (NP-V-NP1-of-NP2which...) were elaborated (see Appendix). Those
sentences correspond to five experimental conditiestablished via the manipulation
of the valence of the nominal heads. Thus, 10 seatecontained two neutral (i.e., non-
emotional) NPs (N-N), 10 a neutral NP1 and a pletasd2 (N-P), 10 a neutral NP1

and an unpleasant NP2 (N-U), 10 a pleasant NPlaanghpleasant NP2 (P-U), and,
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finally, another 10 sentences contained an unphtddB1 and a pleasant NP2 (U-P).
All sentences were incomplete, as they stoppebeatvordque (which), and they were
previously evaluated in plausibility by a differegroup of subjects (averaging above
4.5 in all cases in a 1-7 scale). The questionrage included 100 distractor sentences
with other kinds of structures.

The emotional nouns were selected from the Spaadsiptation of the ANEW
(Redondo et al., 2007). Given the difficulty toex#l enough low arousal unpleasant
words (see Redondo et al., 2007), all the pleasadtunpleasant words selected were
high arousal ones. Thus, from a previous seledfd0 words, 42 words were assigned
to one of three sets: the neutral words set (Njppmmsed by 13 neutral arousal and
valence (non-emotional) words; the pleasant worels (B), composed by 14 high
arousal pleasant words; and the unpleasant wotdt/secomposed by 15 high arousal
unpleasant words. In order to confirm that thererewéhe expected significant
differences among the three sets, two one-factalyaes of variance were run. Results
showed significant effects both for Valence (F 12,4 628.53; p < .001) and Arousal
(F (2,41) = 176.12; p < .001). Post-hoc tests shiosignificant differences among the
three words sets for Valence (pi< .001), and between N and P sets, and N anddJ set
for Arousal (in both comparisonsps < .001). Moreover, length, frequency,
neighbourhood, imageability, and concreteness @sdiwere registered from B-Pal
(Davis & Perea, 2005). The corresponding analykigadance revealed there were no
significant differences among the three sets ofdean any of these variables (ak

> .05; see Table 1).

(Table 1 about here)
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Task

The questionnaire was composed by 150 senten@dswére incomplete.
Participants had to complete them in a grammagiaalrect and plausible way. They
were randomly assigned to one of three lists whagre composed by the same

sentences, although they were in a different ardeach list.

Procedure and correction

The questionnaire was displayed individually irswatable soundproof room.
Participants were told they should complete evemtence with the first words that
came to their minds, forming meaningful sentent@égy were also told not to go back
to previous sentences and to complete all the seetan the questionnaire. Two judges
evaluated the participants’ performance separalidigre were three responses: when
the RC had been completed making reference to KRdas computed as “1”; when
reference was meant to NP2, it was computed asd@d, finally, when completion
referred to neither NP1 nor NP2, or it was gramaadliy incorrect, it was computed as
“3”. Also, in case judges had initially evaluatduktsentence differently, they were

instructed to force consensus. If this proved msisible, the item was computed as “3”.

RESULTS
In this and the following studies we followed tllame procedure for the
analyses of results. As the number of ‘3’s was ilo\general, they were discarded from
the analyses. The dependent variable was the nuailldP2 choices divided by the
number of NP1 choices plus the number of NP2 cloidnalyses of variance
(ANOVASs) were performed for participantBX) and itemsK2) on proportion of NP2

adjunctions. In those cases were the condition mfedcity was not met, the

15



Greenhouse-Geisser correction was applied to degrédreedom.In addition, we
conducted planned comparisons to compare the eiffgreferences in each level of the
independent variable (in this study: valence). @ planned comparisons, values
were corrected using the Bonferroni adjustmémnally, with the aim of evaluating
whether participants showed preferences to comfhetsentences making reference to
one site more than to another, one-sample t-tests used for testing whether the mean
proportion of NP2 choices in each level of the pwlelent variable differed
significantly from 0.5.

Sixty-one participants took part in the Study. Qofethem was eliminated
because in 26.2 % of the cases s/he did not progiaematical sentences, or did not
complete them fully. Thus, the final sample was posed by 60 participants. Two-way
ANOVAs were performed with List (A, B, C) and Vatsn (neutral-neutral (N-N),
neutral-pleasant (N-P), neutral-unpleasant (N-Uleagant-unpleasant (P-U), and
unpleasant-pleasant (U-P)) as factors. List wasidened a between-subjects factor in
the analysis over participants and a within-suljéattor in the analysis over items;
Valence was considered a within-subjects factdheanalysis over participants and a
between-subjects factor in the analysis over iteAlSOVAs revealed no principal
effects of the List factorH; (2,57) = .195p > .05;F;, (2, 90) = .26; p > .05). These
results showed that participants’ preferences diddiffer significantly across the lists.
Also, there was not a significant interaction bedwéhe two factors, List and Valence,
over participantsK; (5.84, 166.52) = 1.55 > .05), although it was significant over
items (kR (8,90) = 2.79; p < .05). The effect of Valenceswsgnificant both by
participants and item$( (2.92, 166.52) = 68.3% < .001;F, (4,45) = 38.44p < .001),
showing differences in the percentages of NP2 ielesiacross experimental conditions.

Planned comparisons showed significant differemega/een N-N and N-U pairs, N-N

16



and P-U pairs, and N-N and U-P pairs, both by padnts and items (afis < .001).
The comparison between N-P and P-U pairs was signif in the analysis over
participants [§; < .05). T-tests for one sample revealed that ttopgations of NP2
elections were always significantly different frachance (50%)p; values< .001;p;
values< .05, in all conditions). In fact, participantsitiked to complete the RC pointing
to NP2 significantly more than to NP1 in all thasmditions where there were one or
two emotional NPs. On the contrary, when both NBsewneutral (i.e., when both nouns

were non-emotional) there was a significant prefeegor NP1 (see Figure 1).

(Figure 1 about here)

Given the preference for NP2 found in all the ekpental conditions where
emotional words were included, we decided to prdcegh a second analysis of
variance. In this case conditions with one and ewmeotional nouns were grouped,
giving place to a within-subjects factor with threels: non-emotional words (N-N
condition), one emotional word in NP2 (i.e., N-P£Neonditions), and two emotional
words (P-U+U-P conditions). Results showed sigaiitceffects of this factoiF¢ (1.67,
98.53) = 116.42p < .001;F; (2,49) = 12.27p < .001). The most relevant result here is
that planned comparisons showed significant diffees, not only between the non-
emotional words condition and the other two (bpth< .001; bothp, < .05), but also
between the one emotional word condition and the émwotional words condition in
the analysis over participantp; (= .041). Thus, the percentages of elections tosvard

NP2 were significantly higher in the latter.

17



DISCUSSION

The main goal of Study 1 was to test whether glp&panish high-attachment
preferences can be reversed as a function of tleti@mal characteristics of the heads of
the NPs. Specifically, we manipulated affective evale of the words, given the
traditional relevance conferred on affective vagertis worth noting that both positive
and negative nouns were high arousal words, inrdaenaintain this factor constant
across conditions. Only in the control condition-NIN antecedents to the RC were
neutral in valence as well as arousal.

Firstly, results confirmed that, in the absenceawy other factor, the preferred
strategy to complete ambiguous RCs in Spanishgk-aitachment. Thus, in the N-N
condition, the percentage of NP1 elections wasifstgntly higher than the percentage
of NP2 ones. This is a well-established finding,lime with previous results from
comprehension (e.g., Acufia-Farifia et al., 2009;retas & Clifton, 1993; 1999;
Cuetos & Mitchell, 1988) and production studiesii@®io et al., 2007). Secondly, and
more importantly, when a neutral word was in theldRd an emotional word occupied
the NP2, the abovementioned habitual NP1 preferaasereversed, and this happened
irrespective of the affective valence of the wondghe NP2. Thirdly, this study also
included two types of sentences in which both Nét#ained emotional words. In one
of them the first noun was pleasant and the seewmsl unpleasant (P-U), and in the
other it was the other way round (U-P). These doots were initially established with
the aim of testing whether pleasant and unpleasanhs behave differently in the
context of ambiguous sentences. Results revealat ttitere were no significant
differences between P-U and U-P conditions, sirmigpants preferred the NP2 as
subject of the RC in both cases, reversing thelyse#erence in Spanish again. Thus,

late-closure was the preferred strategy, and it wasolid one. This is somewhat
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surprising, since it is in principle easier to ursiend NP2-driven choices when the
emotional charge resides in the NP2 only. In theega discussion we will try to

provide an explanation for that.

STUDY 2

In Study 1 it has been shown that the inclusiople&sant or unpleasant nouns
in the NP2 leads to a change in the participantgial preference for the high-
attachment strategy (as they now opt for the |laaehiment one). Since all those
emotional words were highly arousing, it is possitilat arousal —rather than valence-
could explain that change. To test this hypothdsis, new completion studies were
carried out. In both of them arousal was manipdlatand valence was kept constant.
Specifically, pleasant words which varied in thiewel of arousal were selected. This
was not an arbitrary decision; rather, it was dwedhie fact that the affective space
(Redondo et al., 2007) is poor in unpleasant wardieh are, at the same time, low or
neutral in arousal. Additionally, it is not easy find high arousal words neutral in
valence. For these reasons, low, neutral and higlsal pleasant words were selected.

Study 2 had two main goals. Leaving aside valesftects, we were primarily
interested in isolating the role of arousal inating an incomplete RC. Thus, the key
issue in Study 2 was to test whether there areréifices between low arousal and high
arousal words in their ability to become subjedtthe RC. As we will see below, the
main difference between studies 2 and 3 was th@tudy 2 low and high arousal words
were always placed in NP2, whereas in Study 3 texs experimental conditions were
added, in which high and low arousal words intencgjeal their positions in NP1 and

NP2.
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A second perhaps more minor objective twwasee the possible effects of valence
in neutral arousal conditions. Since it is possibleselect words which are neutral in
arousal but pleasant in valence, besides a coobradition with non-emotional nouns
(as in the previous study), we included two pafrexperimental conditions where we
manipulated the head of the NP1. This could beseithnon-emotional word (neutral
both in arousal and valence (N; ssiyee)) or a noun that is neutral in arousal but
pleasant (N saysnow). This allowed us to see if, in the absence obtewnal arousal,
affective valence has an impact on RC disambignatis well as to see if the effect of

pleasant words is therefore different from thahof-emotional words.

METHOD

Participants

Twenty-four students from the Universities of $ambd de Compostela and Vigo
took part voluntarily in this study. Their ages gad from 18 to 29 years old (M =
21.65; S.D. = 3.93) and all of them were nativeagpes of Spanish. None of them had

previous knowledge of the process under study.

Design and variables

A factorial design was employed. This was Arousath five levels: neutral-
neutral (N-N), neutral-low arousal (N-L), neutrabasal/pleasant-low arousal {\),
neutral-high arousal (N-H), and neutral arousaéigéat-high arousal (NH), the first
element corresponding to the word in the NP1 aitel, the second one corresponding to
the word in the NP2 site. The DV was again the propn of adjunctions towards NP2

made when completing the RC.
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Materials

As in Study 1, 50 Spanish sentences with the tstrecNP-V-NP1-of-NP2-
which.. were selected (see Appendix). Besides the @octndition already used in the
previous study (N-N), there were four experimegtalditions, each of them containing
10 sentences. Thus, 10 sentences included a nexatrdlin the NP1 and a low arousal
word in the NP2 (N-L), 10 a pleasant/neutral arbugard in NP1 and a low arousal
word in NP2 (N-L), 10 a neutral word in NP1 and a high arousatdia NP2 (N-H),
and, finally, another 10 sentences included a plgaseutral arousal word in NP1 and a
high arousal word in NP2 (NH). Therefore, with the exception of words incldde
the N-N condition, all the words were positive,gdant nouns. Again, all these words
were taken from the Spanish adaptation of the ANR&dondo et al., 2007), resulting
in four sets of 13 neutral words (N), 18 neutrajusal pleasant words (N 16 low
arousal words (L), and 14 high arousal words (Hy.régards affective variables, two
one-way factor analyses of variance were run, shgvgignificant effects for both
Valence F (3,60) = 59.96p < .001) and ArousalH (3,60) = 192.99p < .001). Post-
hoc analyses showed significant differences betveand N word sets, N and L word
sets, and N and H word sets (adi< .001), for Valence; and between N and L sets, N
and H sets, Nand L sets, Nand H sets, and L and H sets (al< .001), for Arousal.
As regards psycholinguistic variables, the analydesriance showed no differences in
length, frequency, neighbourhood, familiarity, ireadility, and concreteness among
the four sets of words (albs > .05; see Table 2). All sentences were previously

evaluated in plausibility and averaged above 4% scale of 1 to 7.

(Table 2 about here)
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Procedure
The procedure was the same as in Study 1, althtughime only one list was

used, since no order effects were found in theipusvstudy.

RESULTS

One-way ANOVAs were performed on proportion of N&&unctions, with
Arousal as factor. Arousal was considered a witlubjects factor in the analysis over
participants and a between-subjects factor in thayais over items. The analyses
showed significant effects for Arousal;((4,92) = 41.87p < .001;F,(4,49) = 19.65p
< .001). Planned comparisons also showed signifid#éfferences between the N-N
condition and all the others, both in the analysier participants and items (gk
< .001), and between the’ M and the N-H conditions in the analysis over iggrants
(p1 < .05), due to a significantly higher percentageadjunctions to NP2 in the latter.
Also in the analysis over participants the differe@rbetween the percentage of NP2
elections between conditions N-L and N-H approachegdificance |y, = .097).

Finally, t-tests for one sample revealed that @atages of NP2 elections were
different from chance (50%) in all conditions oyanrticipants and items (ghls values
< .001, except for the NH condition in the analysis over itenps,value< .05), leaving
aside N-L and KL conditions which were only marginally signifidaim the analysis
over items [p; value = .089 ang, value= .080, respectively). These analyses revealed
that the N-N condition was the only one with a #igant preference for NP1 while

there were preferences for NP2 in all the otheddmns (see Figure 2).

(Figure 2 about here)
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DISCUSSION

The main goal of Study 2 was to explore the rdlarousal in the completion of
RCs with a double antecedent. Results have shoam ithline with results from the
previous study, NP1 was preferred only in the NeXdition, i.e., when the nouns that
precede the incomplete RC are non-emotional wo@isce again, NP2 was the
preferred noun in the remaining experimental comalit Thus, whenever there is an
emotional noun in NP2 or two emotional nouns in Nl NP2, a significantly higher
preference for NP2 is attested. Nevertheless, aagyects of the data deserve closer
attention. Firstly, there were no significant difaces between either the N-L antIN
conditions or between the N-H and-N conditions. Therefore, pleasant/neutral arousal
words (N) placed in the NP1 slot do not seem to be ablatttact the RC whenever
there is an emotional word in NP2, even if thisi®w arousal word. Thus, at least in
this experimental context, Nwvords seem to behave similarly to N words. As Wl
seen below, this lack of differences will allowtosget rid of one of these conditions in
each pair in Study 3. Secondly, it is worth notihgt significant differences were found
between the NL and N-H conditions in the analysis over partiifs, showing a
higher preference for NP2 in N-H sentences. Alsmnglthe same line, differences
between N-L and N-H conditions approached sigmiftea This could be indicating, on
the one hand, that both low and high arousal wetedd to attract adjunction towards
NP2 if there is a neutral arousal word in NP1, adthe other hand, that high arousal
words pull RC-adjunction towards NP2 more than Bneusal words. With the aim of
exploring this possibility, we carried out an examalysis collapsing together those
conditions with one neutral arousal word in NP1 anldw arousal word in NP2, i.e., N-
L and N'-L (neutral-low set), and comparing it with thosenditions with one neutral

arousal word in NP1 and a high arousal word in NR2, N-H and N-H (neutral-high
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set). Results showed significant differences amibage two pairs of condition$
(1,23) = 7.195p < .05;F, (1,39) = 19.42p < .001), thus confirming our expectations:
high arousal words pull adjunction to NP2 more tltam arousal words. Besides, t-tests
for one sample showed that percentages of NP2iaiscivere different from chance
(50%) in the analysis over participants in both dibans (; values< .001 in both
cases), and in the analysis over items in the akhbigh condition §, value< .001).
Nonetheless, this analysis was not significanth@ neutral-low conditionpg value

= .144).

STUDY 3

The main objective of this study was to analysetiver the arousal level of NP
nuclei modulates disambiguation in a sentence cetopl task. Particularly, in this
study sentences with low as well as high arousatisvtbcated in NP1 were included,
l.e., we used L-H and H-L conditions. The speagpifediction we intended to put to the
test here is that high arousal words —as opposthtarousal ones- will attract the RC
independently of the place they take in the compl€x if situated in the first NP, early
closure will be the preferred disambiguation stgtef on the second, late closure
should prevail. Together with the mentioned condti we include: i) the usual control
condition N-N, ii) an additional control conditiavhere nouns in both sites were neutral
in arousal but pleasant,"NN", and finally, iii) a N-L and N-H condition, witthe aim of
confirming the results found in the previous studiiere a stronger preference for NP2

was found when high (as opposed to low) arousatisvarere presented in that site.

Participants
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Fifty-eight students from the Universities of Belana and Malaga enrolled
voluntarily in this Study. All of them were nativ&peakers of Spanish. Their ages
ranged from 18 to 29 years old (M = 21.14; S.D.413and none of them had previous

knowledge of the process under study.

Design

A factorial design was employed, the factor befgusal, with six levels:
neutral-neutral (N-N), neutral arousal and pleasanitral arousal and pleasanf{N"),
neutral-low arousal (N-L), neutral-high arousal K)l-low arousal-high arousal (L-H),
and high arousal-low arousal (H-L). Once more, D¢ was the proportion of

adjunctions towards NP2.

Materials

Sixty sentences were employed starting from thedwgets used in Study 2 (see
Appendix). All of them were pleasant, except thtseelled ‘N’, which were neutral
both in valence and arousal. In fact, the N-N, Nahg N-H conditions were the same as
in the previous study. Besides, three new typesentences were constructed. Thus, 10
sentences included two NPs with neutral arousal pledsant words (NN*), 10
included a low arousal word in NP1 and a high aabugord in NP2 (L-H), and 10
included a high arousal word in NP1 and a low ambugord in NP2 (H-L). As in
previous studies, new sentences had an average dtibin plausibility (in a 1-7 scale).

Both the procedure and the correction protocolewee same as in Studies 1 and 2.

RESULTS
One-way ANOVAs were performed on the proportioN&f2 adjunctions, with

Arousal as factor. Arousal was considered a witlubjects factor in the analysis over
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participants and a between-subjects factor in tiadyais over items. Analyses showed
significant effects of ArousakF{ (5,285) = 48.51p < .001;F, (5,59) = 8.76p < .001),
revealing that the percentage of NP2 elections wsigsificantly different across
experimental conditions. Planned comparisons shavatithere were no significant
differences between N-N and H-L conditiops &ndp, > .05), and that both conditions
behave clearly differently from the other ones,veing a lower proportion of NP2
elections. Thus, the N-N condition was significardifferent from all the other in the
analysis over participants (g < .001) and from the N-L and the N-H conditionghe
analysis over items (botp < .05). Also, the comparisons between the H-L doord
and all the other were significant both in the gsial over participants and items (pd
< .001), with the exception of the comparison vifte N'-N* condition , < .05) and
the N-L condition |, = .051). Similarly, in the analysis over partiaipgboth N-H and
L-H (with no differences between them) showed défeces with the NN* and the N-
L conditions (all thesg; < .05), that did not differ between themselves.

T-tests for one sample showed no differences f@dinin the the REN* and the
N-L conditions. The percentage of adjunctions talsaXP2 was significantly different
from chance (50%) both by participants and by itémthe N-N ; value< .001,p,
value< .05), the N-H j§; value< .001,p, value< .05) and the H-Lf; andp, values
< .001) conditions. In the L-H condition differescenvere significant only by
participants [§; value < .001p, value> .05). To sum up, both in the control condition
(N-N) and the one where a high arousal word waatéstin the NP1 (H-L) there was a
preference to adjoin high in the tree (an earlyscte strategy), whereas the reverse
result was found in conditions where a high arousard was located in NP2

(conditions N-H and L-H; a late-closure stratedw).the other two conditions, where
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either a neutral arousal or a low arousal word isaated in NP2 (REN* and N-L),

there were no significant preferences (see Figure 3

(Figure 3 about here)

DISCUSSION

The main goal of Study 3 was to specifically coneptie effects of high arousal
nouns relative to low arousal ones. Unlike StudwBere all these words were located
in NP2, two new conditions in which low and higloasal words interchanged their
positions were included here. In this way we wdrke @0 confirm not only that high
arousal words tend to attract RCs significantly entinan low arousal ones when
emotional words are located in the NP2, but als iigh arousal words —as compared
to low arousal ones- are preferred as subjectseoR(C, be they either in the NP2 or the
NP1 position. Therefore, high arousal words ledat@reference for a late-closure
strategy whenever they were in NP2 (regardlesshatier NP1 contained a word low
in arousal or an emotionally neutral word), wherdey led to an early-closure strategy
when they were in NP1 (and there was a low arowsadl in NP2). It is worth noting
that for the first time in this series of studie® have found a preference for the noun
located in NP1 when both nouns in the complex NBfmotional words.

Finally, there were no significant differences vibe¢n the percentages of
elections towards NP1 and NP2 either in the N-Ldition or in the N-N* condition.
As regards the first case, this is also the fimetthat an NP2 containing an emotional
noun is not the preferred site for attachment -sbmg remarkable in view of the fact
that the competing noun in NP1 is a neutral onethin general discussion we will

speculate on possible reasons for this. As regasldts found in the NN* condition,
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the lack of differences between preferences for Rd NP2 might be revealing the
effects of affective valence, which would in anyseae lower than that of arousal:
whereas high arousal words always attract the R@&nwarousal is neutral, pleasant

words only manage to neutralize preferences.

GENERAL DISCUSSION

As noted in the introduction, Desmet &t (2002, 2006) realised that
comprehension and production results were muchebetigned when the lexical
properties of the nouns residing in complex NPsewtaken into account. In particular,
animacy and concreteness were shown to be veryeagti attachment decisions.
Acuia-Farina et al. (2009) added evidence of thength of the lexical dimension by
showing that the rather robust early closure bidsSpanish can be at least
counterbalanced by the presence of an animateergfémn the late closure position
(NP2) together with an inanimate referent in theyeaosure position (NP1). Here we
have taken the lexicalist hypothesis one step éurtAssuming that theonnotative
properties of the lexical units are a part of thestrperipheral layer of their meaning,
we have manipulated the emotional connotation efrtbuns in complex NPs in order
to see if such manipulations had an impact on #astio attachment decision. Note that
whether a noun scores high or low in arousal,rstance, is not the kind of information
that figures in dictionaries. It is clearly not arpofdenotativesemantics, nor of syntax.
However, the most conspicuous finding we have madeat such connotative, lexical
information does have an effect on the resolutibrsymtactic ambiguities involving
RCs in production.

Several authors have pointed out that the prasedf lexical stimuli are not so

pronounced as the properties of visual stimuli Bits, 2009; Kensinger & Schacter,
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2006; Kissler et al., 2006; Spruyt et al., 2007pwdver, our results suggest that words
which are embedded in a context elicit greatemisity than when they are presented in
isolation. This, in turn, may have to do with thepsrior referentiality of nominal
phrases, as nouns alone are not referential (FFr&z@ifton, 1996; see also Hemforth
et al., 2000a, b). The fact that, in a completaskf meaning must be the first cycle of
processing (see below) may have contributed toathiwell. Our results bear directly on
research carried out in the lexical context, wheleas been shown, for instance, that
the emotionality of a word drives early lexical pesses (Scott, O'Donnell, Leuthold, &
Sereno, 2009), or thamotional words are disruptive enough to interfgith on-line
cognitive operations (Anderson, 2005; Dresler gt24109; Pratto & John, 1991). These
works have used different methodologies. Accordm&cott et al. (2009), most studies
have employed a lexical decision task or some eersf this task (e.g., Carretié et al.,
2008), but others have employed naming (De Houwdrafadell, 2004; Spruyt et al.,
2007), self-referential judgments (e.g., Lewis,t@rey, Rotshtein, & Dolan, 2007),
masking (e.g., Windmann, Daum, & Ginturkin, 2002)ateralized presentation (e.g.,
Kanske & Kotz, 2007). All involve the manipulatiasf words in isolation. Here,
however, we wondered what would happen if we mdatpd the valence and arousal
of the nouns of a language in the middle of a rg&mi of a classic syntactic ambiguity.
In the first of our studies, where affective valerwas explored, the pattern of
preferences was reversed, since NP2, the locakrdfevas chosen as the subject of the
RC in any condition which included one or two ermapél nouns, be they pleasant or
unpleasant. This reversal is less surprising isergentences which contained a neutral
NP1 and an emotional NP2, for after all in suchagagmmetric configuration this is
exactly what was already found in studies exploramgmacy (Acuia-Farifia et al.,

2009; Desmet et al., 2002, 2006). A surprising etspé our findings is the fact that,
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whenever an emotionally-charged word filled the MR12, that slot attracted adjunction
regardless of whether the first slot contained @naéword (see Study 2), an emotional
word with high arousal (see Study 1) or an emotioraad with low arousal (see Study
3). Given that, other things being equal, Spanahdiways shown a sturdy NP1 bias, at
least in those conditions where two emotional wosdse included, an early closure
strategy would have been a safer prediction. I that predictions confirmed when
animacy is manipulated (Acufia-Fariia et al., 2009).

Previous research using words as stimuli pointthéomodulating role of the
emotional valence in word processing. For instaMast, Smith, Cooter, Levy, & Zald
(2007) found that sexual stimuli may come to attitention in the same degree as
certain negative stimuli. The results of Koustanagn, & Vigliocco (2009) also show
that positive and negative words are processedrféisan neutral words. Finally, Scott
et al. (2009) found that response times to bothtigesand negative words were
significantly faster than those to neutral words, & prediction that could have made
some sense is to expect that positive words wanitdfprces with the structural bias to
prefer NP1 precisely in the P-U condition. But &iswmot. Alternatively, another logical
prediction would be to contend that the presence dgative word in the NP1 slot and
a positive one in NP2 would lead to a late-closirategy or, at least, to an absence of
preferences in the U-P condition. However, restdteealed that there were simply no
significant differences between the P-U and U-Pdamns, since participants preferred
the NP2 as subject of the RC in both cases. On&amxion for this is that, since
emotional nouns capture attention preferentiallyeyt would remain activated in
working memory, and since the second nominal isnioge recent word, this would
attract the clause with greater ease, resultingtenclosure. However, we believe finally

another explanation is more likely. Since both reowme emotionally incongruent
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(pleasant-unpleasant and viceversa), they may ecraasort of inhibitory affective
priming state (Hermans et al., 2001), that is, aneatary increase in processing
difficulty, thus making recourse to a general regedefault the easiest escape route out
of the momentary disturbance. By ‘general recenefadlt’ we mean the role that
recency plays outside the domain of RC processingich, in more neutral
circumstances, is famous precisely for floutinghrsaaefault. This is in line with work
by Papadopoulou (2006), where she found some esédehlow attachment in L2 even
when native speakers of both L1 and L2 show hitgchiment preferences

We should not rule out the possibility that thessults are due more to
interference from the arousal dimension than terveg per se. This is suggested by the
fact that no differences could be found betweeagaat and unpleasant words, and that
all these words scored very high in arousal. Thiheé reason why we devised two other
completion tests with arousal manipulations (Stsidleand 3). Taken together, results
indicate that arousal strongly modulates the symataltsambiguation process. In Study
2, including only pleasant words, the noun in teeosid site was always the preferred
one, be it a low or a high arousal word. Study @wsd that highly-arousing nominals
significantly pull adjunction towards the slot thase located in, be that the first or the
second in the complex NP. By contrast, the effe¢tthose words with low arousal
scores are much more inconsistent across the stuithes, however, does not mean that
the role of valence in affecting the syntactic diexis examined should be discarded. In
fact, in those sentences which contained two nownsdral in arousal and pleasant in
valence (N-N¥, Study 3), no preferences for either a late oearly closure strategy
could be attested. Since the default bias of Shasia solid high-attachment preference,

only valence can account for that.
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If, as noted in the introduction, théenmaction of locality, prosody, preposition
type, attachee size, lexical bias, lexical freqyenoformation focus, contextual
referentiality and grammatical number made a udiftheory of comprehension
untenable, the addition of production data like soaomplicates the issue of RC
adjunction even more. In this context, only modeith some flexibility may be
malleable enough to account for very disparatesfaConstrual (Frazier & Clifton,
1996), for instance, allows variation in the praieg of non-primary constituents (such
as RCs) by differentiating between traejunction and association Modifiers are
simply associated not adjoined on syntactic rails, and such loas@inections take
place at a stage in processing when even Griceaoigles may be at work. Construal
might thus make room for emotional words to infloerthe association preferences of
the RC by increasing the focus or the salienc@éefréferents. In this framework, cross-
linguistic differences could be accounted for bwimling that it is precisely the
insufficiently tested interaction of such paramgtas animacy and emotionality that
may unite results, once the parameters in questieradequately controlled. However,
it is necessary to recognise that this is only pathe story as, in the absence of such
manipulations, Spanish is a solid NP1 language,Earglish is not. What we believe is
going on in Spanish is something we observed inr@sgarch on animacy: namely, that
there is a rather solid architectural bias to ganugne tree, as well as a concurrent solid
habit of modulating that bias in the face of potlexical information. This appears to
indicate that a formal reflex (not recency, butref@rence for a certain tree anyway) has
a certain default status, but is not the kind ekousable step that is usually considered
to be in formal models.

The attachment-binding model proposed in Hemfathal. (2000a, b) and

Konieczny, & Hemforth (2000) states that relatiV@uses are syntactically attached on
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the one hand, but, at the same time, the relatremqun has to be bound to an
antecedent. While the attachment process is madiaply determined by syntactic
parameters, the binding process will be determbmedhatever plays a role in pronoun
resolution. Since pronouns in general are oftenraed to have a tendency to be tied to
the most salient antecedent, a preference for yhgotional hosts can be predicted, as
well as a preference for animates, low frequencynsp etc. Arousal surely plays a
central role here, since this can clearly makeathmecedent particularly salient. In this
flexible framework, syntactic and non-syntactic qgegsses compete, with final
preferences depending among other things on thdityapf each process. Since highly
salient hosts can be detected very quickly, prormegnolution preferences can override
syntactic preferences.

In general, lexicalist models of a constraintsfatition type, such as
MacDonald, Pearlmutter, & Seidenberg (1994), ase al line with our results as well,
but often these models do not make room for soméastic biasing (which we have
observed) in a clear way. The dualism [early/lateswre + lexical effects] is
underscored also in Papadopolou & Clahsen (2006)erev both syntactic tree
preferences and early access to lexical informdtare been attested (and late access to
extrasentential (discourse) information in on-ltagks; see below). The fact is that in
the present series of three completion studiesmib&t surprising result was to see that,
regardless of a solid NP1 bias in Spanish at laspen the NP2 is a high arousal word,
language-users stay low in the tree, preferringlltc In short, wherever new research
on RC attachment may lead us, it is now clear bioah default structural biases and
fine-grain lexical information compete (possibly parallel) to determine the final
outcome, and that neither of these two forces aloti&ely to be a magic bullet. Here

we have provided evidence that strengthens thedeforce. What seems to be needed
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at this stage is an account of why, say, Spanishamaearly closure bias in the first
place but, say, English does not, other thingsgequal.

Finally, a word is in place regarding tlvay the results of our completion tests
relate to results in the same language in compeetvenThe Acufia-Farifia et al. (2009)
study on animacy is the most comparable sourcefofmation. The most noteworthy
conclusion of that comprehension test was thatrdbeist NP1 bias of Spanish was
neatly modulated by the animacy dimension in thessethat only in the condition
where an animate referent was housed in the sddBndid the NP1 bias disappear. As
already noted, this means that there was no bisartts NP1: it does not mean that a
preference for NP2 was statistically significantowéver, in the present series of
completion studies involving emotional words, thBINbias of the language at large
was completely obliterated, as we obtained sigaficpreferences for NP2 in all
conditions which included high arousal words in eeond slot. That such clear anti-
trend biases have been obtained by manipulatingxigdl variable that can only be
defined as ‘peripheral’ is worthy of notice, espdlgi given the fact that on each and
every occasion that emotional neutrality was railted, the NP1 bias was quickly back
in place. The emotionality that stems from the nmahiheads is certainly a lexical
feature which is not —in principle- of the samengnaatical calibre as animacy (see our
introduction). In view of this, we suspect that thek employed, or rather, the direction
of encoding that the task imposes, is responsinléhfe superior role of emotionality
over animacy that is evident in the comparisorhefttvo studies. In particular, since we
are manipulating semantic biases and the task wd tere starts with conceptual
structure, the role of semantics was made morenpolte fact, we have found similar
robust effects of animacy in a previous completsdndy (Pifieiro et al., 2007). In

comprehension, it is form that reaches languagesudsst, so attention to form biases is
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privileged (and meaning is made to wait a little rejosee Fernandez, 2002 and
Papadopoulou & Clahsen, 2006 the idea that off-line tasks make room for post-
syntactic strategies). This would naturally exphlaimy our semantic manipulations were
completely successful in the completion studies bnlty half so in our previous
comprehension study. Recall that in Dutch, theimate-abstract NP1 + animate NP2
condition registered only a non-statistical tremdthat direction -in comprehension
(Desmet et al.,, 2006). However, the preference N®2 in the inanimate-animate
condition was statistically significant in two colapon -i.e., production- studies
(Desmet et al., 2002). Naturally, a fact that matkes conclusion only provisional is
that in off-line tasks such as completion only Fim@erpretations (but not the fine
details of a temporal course) can be attestedhaswstrong effects we have registered
may simply be due to the task itself, and not t® direction of encoding imposing
constraints on the time course of processing. Ho# tmoment, an adequate
discrimination between these two different hypo#isesiill have to wait for on-line

evidence in production studies to become available.
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Table 1

Mean values for affective and psycholinguistic a&hhes in the three sets of words (the
ANEW scale for Valence and Arousal ranges fromadlwarousal and valence- to 9 -

high arousal and valence) selected for Study 1.

Variables
Words
Valence Arousal Length Freq. Neighb. Familiarity Imagealili Concreteness
Neutral 5,01 4.83 6.08 7525 1.85 6.02 4.95 4,57
Pleasant  7.84 7.32 6.13 78.16 1.21 6.00 4.97 3.92
Unpleasant 201 7.02 6.70 57.54 0.73 5.55 4.76 4.48
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Table 2

Mean values for affective and psycholinguistic ables in the four sets of words (the

ANEW scale for Valence and Arousal ranges fromadlwarousal and valence- to 9 -

high arousal and valence) selected for StudiesiZan

Variables
Words
Valence Arousal Length Freq. Neighb. Familiarity algeability = Concreteness
Neutral 5.01 4.83 6.08 7525  1.85 6.02 4.95 4,57
Neutral 5.18 7.06 6.42 38.19 2.21 5.81 5.01 4.69
Low arousal  3.67 7.28 6.28 53.06 3.50 5.81 4.65 4.58
High arousal 7,78 7.27 6.25 8267  1.33 6.04 4.93 4.28
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Figure 1.

Percentages of NP1 and NP2 elections in each exgetal condition (Study 1).
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Figure 2.

Percentages of NP1 and NP2 elections in each exgetal condition (Study 2).
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Figure 3.

Percentages of NP1 and NP2 elections in each exgetal condition (Study 3).
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Appendix

Example of sentences in Study 1

N-N: Los nuevos trabajadores cuestionaglamétodo del bancaue...
[The new employees questioried method of the bank that...]
N-P: El profesor explicaba fase del orgasmajue...
[The teacher explainetthe phase of the orgasm that...]
N-U: El asesino siguiél método del crimenque...
[The assassin followetthe method of the crime that...]
P-U: Los terroristas celebrarehtriunfo del crimen que...
[The terrorists celebratedche victory/triumph of the crime that...]
U-P: Agquel joven evit@l peligro del éxitoque...
[That young man avoideithe danger of the success that...]

Example of sentences in Study 2

N-N: The same as those in the N-N condition irdgti..
N-L: La abuela de Juan no queria ver de nuavoaquina del reposoque...

[Juan’s grandmother did not want to see agtia machine of therest that...]

N*-L: Los nifios encontraron jugantionieve del arbolque...

[The children found, playinghe snow of the tree that...] or [Playing, the
children found the snow of the tree that...]

N-H: The same as those in the N-P condition ird§tu
N*-H: Su novia queria pasear mjardin del deseoque...
[His girlfriend wanted to walk byhe garden of the desire that...]

Example of sentences in Study 3

N-N: The same as those in the N-N condition irdgti.
N*-N": La familia de Ana disfrutabal perfume del hogarque...
[Ana’s family enjoyedhe perfume of the home that...]
N-L: The same as those in the N-L condition indgta.
N-H: The same as those in the N-P condition ird§tu
L-H: Las revistas destacabknsencillez del campedgue...
[ The magazines enhanct@ simplicity of the championthat..]
H-L: El pueblo vasco lucha pet triunfo de la pazque...
[The basque people fight ftme triumph of the peace that...]
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