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Foreword

This international conference “Word Knowledge and Word Usage: Representations and pro-
cesses in the mental lexicon” is the final outcome of 4 years of intense multi-disciplinary
research networking and cooperation funded by the European Science Foundation within the
framework of the NetWordS programme (May 2011 - April 2015).

NetWordS’ mission was to bring together experts of various research fields (from brain sci-
ences and computing to cognition and linguistics) and of different theoretical inclinations,
to advance the current awareness of theoretical, typological, psycholinguistic, computational
and neurophysiological evidence on the structure and processing of words, with a view to de-
veloping novel research paradigms and bringing up a new generation of language scholars.
The conference was intended to provide a first forum for assessing current progress of cross-
disciplinary research on language architecture and usage, and discussing prospects of future

synergy.

People are known to memorise, parse and access words in a context-sensitive and opportunis-
tic way, by caching their most habitual and productive processing patterns into routinized
behavioural schemes. Speakers not only take advantage of token-based information such as
frequency of individual, holistically stored words, but they are also able to organise stored
words through paradigmatic structures (or word families) whose overall size and frequency
is an important determinant of ease of lexical access and interpretation. Accordingly, lexical
organisation is not necessarily functional to descriptive economy and minimisation of storage,
but to more performance-oriented factors such as efficiency of memorisation, access and recall.
Usage-based approaches to word processing lend support to this view, to promote explana-
tory frameworks that aim to investigate the stable correlation patterns linking distributional
entrenchment of lexical units with productivity, internal structure and ease of interpretation.
Ultimately, this is intended to establish a deep interconnection between performance-oriented,
low-level lexical functions such as memorisation, rehearsal, access and recall, and their neu-
roanatomical correlates.

The impressive wealth of data and approaches reported in 23 oral presentations and 19 posters
(selected from 84 original submissions), and the broader perspectives broached by Wolfgang
U. Dressler, Marta Kutas, Gabriella Vigliocco and Michael Zock, provided compelling evidence
that the time has now come for this area to make a significant methodological leap towards
tighter and targeted synergy. The overall conference message was clear. Interdisciplinarity
should be coupled with both theoretical modelling and quantitative analysis of empirical ev-
idence. Any truly interdisciplinary effort must take advantage of the many methodological
caveats that psycholinguists, neurolinguists, theoretical and cognitive linguists, historical lin-
guists, typologists and computational linguists have developed over many years of relatively
independent work. Integration of their data and approaches will necessary mean more com-
plex models, far more constrained, explanatory and comprehensive than any other account
put forward so far. There is general consensus that joining forces in this research area will
not only lead to considerable progress in our theoretical understanding of the physiology of
communication, but will also be conducive to more effective ways to help real people engaged
in their daily communicative exchanges.

The conference was held in Pisa at the Scuola Normale Superiore, between March 30" and April
15t 2015, and benefited from the invaluable support and advice of Prof. Pier Marco Bertinetto
and his team, to whom our warmest thanks go.

Pisa, April 2™, 2015

Vito Pirrelli
Claudia Marzi
Marcello Ferro



Psycholinguistic illusions in and on morphology

Wolfgang U. Dressler
University of Vienna
wolfgang.dressler@univie.ac.at

Fruitful interdisciplinary contact between specialists in theoretical morphology and in various
branches of psycholinguistics (my examples will come from acquisition, processing, aphasia)
is hampered by reciprocal illusions, some of them rarely criticised explicitly. Often ecological
validity is dubious.

The bridge of iconicity: from a world of experience to experience
of language

Gabriella Vigliocco
University College London
g.vigliocco®@ucl.ac.uk

Arbitrariness between linguistic form and meaning is taken as foundational in language stud-
ies and the question of how linguistic form links to meaning is central to language development,
processing and evolution. But, languages also display iconicity in addition to arbitrariness.
This is especially evident in sign languages. This, what if the study of language started from
signed rather than spoken languages? In the talk I will explore this question.

Needles in a haystack and how to find them. Can
neuroscientists, psychologists and computational linguist help
us (to build a tool) to overcome the “tip of the tongue” problem?

Michael Zock
LIF-CNRS, University of Marseille
michael.zock@lif.univ-mrs.fr

Whenever we speak, read or write we always use words, the exchange money of concepts they
are standing for. No doubt, words ARE important. Yet having stored “words” does not guarantee
that we can access them under all circumstances. Some forms may refuse to come to our mind
when we need them most, the moment of speaking or writing. This is when we tend to reach
for a dictionary, hoping to find the token we are looking for.

The problem is that most dictionaries, be they in paper or electronic form, are not well suited
to support the language producer. Hence the questions, why is this so and what does it take
to enhance existing resources? Can we draw on what is known about the human brain or its
externalized form (texts)? Put differently, what kind of help can we expect by looking at the
work done by neuroscientists, psycholinguists or computational linguistics? These are some of
the questions I will briefly touch upon, by ending with a concrete proposal (roadmap), outlining
the majors steps to be performed in order to enhance an existing electronic resource.



Content and organization of knowledge and its use in language
comprehension

Marta Kutas
University of California, San Diego
mkutas@ucsd.edu

Significant work takes place at the language-memory interface that supports word and sen-
tence processing. Both the content and the functional organization of our world knowledge im-
pact language comprehension in real time. Each cerebral hemisphere is involved, albeit in dif-
ferent ways. The nature of knowledge organization (associative, categorical, events, perceptuo-
motor) and their use in predictive and/or integrative language processing have been revealed
via investigations employing event-related brain potentials (ERPs). I will review some of our
electrophysiological work supporting the idea that language processing is immediate and in-
cremental, contextual, sometimes predictive, multi-modal, and bi-hemispheric.



Implicative structure and joint predictiveness

Olivier Bonami Sacha Beniamine
Universie Paris-Sorbonne Universite Paris Diderot
Laboratoire de linguistique formelle Laboratoire de linguistique formelle &
(U. Paris Diderot & CNRS) Alpage (Inria & U. Paris Diderot)

olivier.bonami@paris-sorbonne.fr

1 Introduction Overall, no other cell in the paradigm is a very
good predictor of the past participle. However,
joint knowledge of some pairs of paradigm cells
O{adically improves the quality of prediction. For
|¥1$tance, joint knowledge of the in nitive and
some present plural form removes all uncertainty
(1) How do speakers know how to in ect the full in the sample in Table 1: knowledge of the in-

paradigm of a lexeme on the basis of expo-nitive form partitions the set of lexemes in two

sure to only some of its forms? classes within which thers 3pL is fully predic-
tive of the past participle.

Although the existence of joint predictiveness is
acknowledged in the literaturéatthews, 1972
ghyme et al., 1994Ackerman et al., 200Stump
and Finkel, 2013 Blevins, forthcoming Sims,
forthcoming, little attention has been given to

cell B. The reliability of these correlations de- duantifying its importance. In this paper we rst
pends on the particular pair of celsandB un- give further arguments that joint predictiveness is

der scrutiny; it can be assessed quantitatively b crucial aspect of implicative structure, and that a
examining the statistical distribution of operationsCaréful empirical examination of joint predictive-
required to go fromA to B in the lexicon ness is essential to both linguistic and psycholin-
This presentation focuses on one particuIaIQUiStiC assessment of the PCFP and related issues.
aspect of implicative structure, which we call W& then propose and illustrate a method for the
JOINT PREDICTIVENESS In some situations, joint duantitative evaluation of joint predictiveness. We
knowledge of two paradigm celld andB pro- end with a discussion of principal part systems.

vides more information on celC than could be
inferred from knowledge of eithex or B. Tablel

below provides a simple example from French, usye start by establishing that speakers do have the
ing lexemes illustrating 7 patterns correspondingjpportunity to use joint predictiveness. Figure

to of 95% of the verbs documented in théex-  plots how the number of forms per lemma evolves
ique phoneticized lexiconBonami et al., 2014 \yhen walking through the 1.6 billion words of
In French conjugation, predicting the past parihe FrwaC web corpus Baroni et al., 200§ re-
ticiple from the in nitive is hard, because of the syricting attention to the 6847 verbs documented
opacity between second conjugation in nitives, i the Lefff lexicon (Sagot, 201pto compensate

such asBATIR, and some third conjugation in- for tagging errord. Note that 1.6 billion words is
nitives, such asTENIR, OUVRIR, MOURIR. Pre-

dicting the past participle from presest forms 'Note that this restriction leads to overestimating the av-
: P . erage number of forms per lemma, as neologisms, very rare
is also hard, this time because some rst conju words and hapaxes not present in the lexical resource are not

gation verbs with a stem ifi (e.g. RELIER) are included. We are counting distinct forms rather than distinct
not distinguished from second conjugation verbsparadigm cells, as there is currently no tagger for French that

. . . reliably disambiguates homographic forms of the same lex-
A different subset of rst conjugation verbs (e.g. eme. French verbs have 51 paradigm cells, and the average

RATISSER) raises similar problems farL forms. number of distinct forms per verb in thefff lexicon is 35.8.

(Ackerman et al., 2009de ne the PARADIGM
CELL FILLING PrOBLEM (PCFP), which we
paraphrase in (1), as the cornerstone of the stu
of in ectional paradigms.

(Ackerman et al., 2009go on to argue that
speakers rely on knowledge of th@PLICA-
TIVE STRUCTURE of paradigms \(Vurzel, 198%:
paradigms are structured in such a way that ther
are reliable correlations between the form lling
one paradigm celf and the form lling another

2 The relevance of joint predictiveness

Copyright ¢ by the paper’s authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edsWord Structure and Word UsagBroceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publishelbtgt://ceur-ws.org
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Lexeme INF PRS3SG PRS3PL PSTPTCP #

LIVRER ‘deliver’ livKe livk livk livKke 4108
RELIER ‘link’ K@lje K@i K@li K@lje 210
RATISSER‘rake’ Katise  Katis Katis Katise 22
BATIR ‘build’ batiK bati batis bati 327
TENIR ‘hold’ t@niK tE tiEn t@ny 37
OUVRIR ‘open’ uvKiK  uvK uvk uvEK 8
MOURIR ‘die’ mukKiK  mK mK mOK 1

Table 1:Exemplary paradigms for in ection patterns for 4-cell subparadigms of French verbs (data from
Flexique 5% of the lemmas illustrating minor patterns have been excluded)

in the order of magnitude of the overall linguis- ness from two cells to infer the likely form of the
tic exposure of an adult speaker. The distributiorparticiple.
strongly suggests that, as speakers get exposed toThe nal observation is that there are important
more words, paradigms |l slowly on average, solinguistic generalizations that can only be obtained
that predicting unknown forms stays relevant; atby looking at joint predictiveness. To supplement
the same time, speakers are massively exposed tiee French data presented in the introduction, let
multiple forms of the same lexemes, which makesus consider a spectacular example from European
knowledge of joint predictiveness relevant to ad-Portuguese, concerning the prediction of the form
dressing the PCFP. of the in nitive from those of the present singu-
A second relevant observation is that speakerkar. Table2 presents relevant data. Because it does
do manifest knowledge of joint predictiveness. Al-not contain a theme vowel, the presdsc is a
though this topic deserves dedicated experimerbad predictor of the in nitive: a priori, any present
tal studies that are beyond the scope of this paiscG could correspond to a rst, second or third
per, circumstantial evidence from speech errorgonjugation verb2sG and3sc forms are slightly
is easy to nd. One common conjugation errorbetter predictors, as they distinguish rst conju-
in French Kilani-Schoch and Dressler, 2008  gation endings-6S,-bfrom second/third conjuga-
to usemouru as the past participle afiourIR,  tion endings {@S);@he distinction between the
whereasmouri is almost never used (140 rele- two last conjugations is still neutralized. How-
vant occurrences ahouruin the full FrwaCcor-  ever, if a verb has a mid prethematic vowel in the
pus, 0 ormouri). This would be surprising if 2sG and 3sG, the shape of that vowel is raised
speakers were analogizing from a single paradigno high-mid in thelsc in the second conjugation
cell: given knowledge of the sole in nitivenouri  (witheSSRECEBER RECORRER, and to high in
would be the most likely regularization; given the third conjugation (WitheSSEGUIR, SUBIR).
knowledge of some present forrmour or meur  Whether one sees this phenomenon as the result
would be expected. Thus the property speakers of a synchronic vowel harmony in thesc oper-
seem to be sensitive to is the existence of an alating prior to theme vowel deletiorM@ateus and
lomorphic relation between the in nitive and the d’Andrade, 200D or as a historical remnant with
present stem hence, employing joint predictive- no synchronic motivation, it remains that on the
m points out that if speech errors are due to-Surface’ for verbs with a mid prethemat!c vowel
analogy to the nearest (frequent) neighboguruis unsur- 'n_ the2sGand3sg, knowledge of thdsc disam-
prising, ascourir (past participlecourd) is the most frequent  biguates whether the verb belongs to the second or

of the verbs whose in nitive is at a minimal edit distance from third Conjugation and thus he|ps predict the in ni-
mourir. This assumption however is not plausible. Witness,.

the case of the vertlire, whose presergpL ditesis very com- tive.
monly overregularized tdisez The most frequent phonolog-
ical neighbor ofdire is lire; however, according to tHexique 3 Quantifying joint predictiveness
databaseNew et al., 200y, dire is 8 times more frequent
thanlire in written French, and 17 times in spoken French. . . . A
Itis thus not plausible that analogical regularization is drivenTO ass_ess the mportance of joint predlc'Flveness,
by the closest neighbor; rather, it is driven by general patwe build on previous proposals bBg¢nami and

terns applying across lexemes for instancdire is one of a  Boye, 2014 and @Bonami and Les, 2014 on
handful of exceptions to the reguldrons X ezalternation

betweenlpL and2pL, that is overwhelmingly prevalent both the eyalua“on of predlctlvgness _from a single
in type and token frequency. paradigm cell, themselves improving oAcker-



Figure 1:Mean number of forms per lemma and proportion of lemmas with multiple forms as a function
of vocabulary sizeRrwacC corpus)

INF 1sG 2SG 3sG 1PL 2PL 3PL

LEVAR I@"vaR "IEvu "IEVES "IEV5 1@"vSmuS 1@"vaiS "IEbu
NOTAR nu"taR "nOtu  "nOtsS "nOt5 nu"tSmuS nu"taiS "nOB6u

RECEBER r@s@"beR r@"sebu r@"sEb@S r@"sEb@ r@s@"bemuS r@s@"b5iS r@"sElb
RECORRER r@ku"reR r@"koru r@"kOr@S r@"kOr@ r@ku"remuS r@ku"r5iS r@"kOb6

SEGUIR s@"giR  "sigu "sEg@S "sEg@ s@"gimuS s@"giS "SEch
SUBIR su"biR  "subu "sOb@S "sOb@ su"bimuS su"biS "sOlb

Table 2:Selected European Portuguese verbs in the in nitive and present indicative

man et al., 200pand @Ackerman and Malouf, classi cation from raw data is an open research
2013. Speci cally, for every pair of paradigm question’ we opportunistically use the algorithm
cells A and B, we infer a classi cation of pat- sketched in2) that we know to give satisfactory
terns of alternation relating these two cells. Theseesults for the languages at hand.
patterns are then used to de ne a random vari- . .
: : (2) a. For any pair of strings( 1; 2), nd

able A B over pairs of forms corresponding to .

N . strings ; ; 1; 2; 1 and » such that
the distribution of patterns, and a random vari- > and -
able Ap g classifying possible form foAA on - 11 2 - 2 2

the basis of the patterns they could possibly in-
stantiate. For instance, going back to the data
in Table 1, INF PST.PTCP partitions the set of
pairs in 5 subsets corresponding to the patterns
Xe Xe XiK Xi, XiK Xy, XKiK X EKand

where ; and » have the same length;
segments in ; and » (resp. 1 and
2) match in category (vowel vs. con-
sonant), starting from the left; and
the length of is maximal. Clas-

X UKIK X OK While INFyye perprcs partitions the sify the pair as instantiating pattern

set of in nitive forms in 4 sets, depending on [X 1Y 1 X 2Y 2= _ _]
whether they end ire, -uKiK -V KiKwith V = u, b. For all  patterns
or-XiKwith X = K ing the same

H(A B | Aa B), the conditional entropy of
the pattern relatingh and B given relevant fea-
tures of the form lling A, evaluates how well
predictsB.

instantiat-
alternation

The problem can be presented as that of nding, for any
. . . . . set of pairs of forms, a minimal set of subsequential nite-
Crucial to this computation is the choice of state transducers such that one of the transducers maps each
a strategy of exhaustive classi cation of patterns'”PUt form to the correct output. Even if that problem were

f alt fi bet . ff Si th solved, it is entirely possible for there to be more than one
or alternalion between pairs or forms.  since & cy minimal set, leading to competing classi cations of the

design of an algorithm nding an optimal such pairs and thus to different assessments of predictiveness.



and { 1;:::; n}, using @lbright, a form with a 3-way contrast of theme vowels,
2002’s Minimal Generalization strat- such as the in nitive, and a form with stress on
egy. the prethematic vowel, such as the pres@se.

This corresponds to the observation Bofami

Joint predictiveness can then be assessed look: 4| ;s 2014 that such pairs of cells have com-
ing at joint random variables: predicting from '

k : plementary predictive power. The sheer humber
A andB is evaluated byJ): we assess the uncer- ot o sarnative principal part systems highlights the
tainty associated with predicting both the pattern, ii-ariness of the choice of a particular set of

relatingA to C and the pattern relating © C,  yjncipal parts Katthews, 1972Ackerman et al.,
given knowledge of relevant properties &f rel- 2009 Blevins, forthcomingy

evant properties oB, and the pattern relating Turning to French, we found no set of prin-

a_nd_B. NOt'C? Fhat this easily gen_erallzes to pre'cipal parts of cardinality 2, as already observed

diction given joint knowledge af different cells. by (Stump and Finkel, 2093 This is testament

(3) H(A C;B C|Aa c;Bg c;A B) to the prevalence of erratic stem allomorphy in
French conjugation, leading to numerous situa-

Table3 shows the average entropy from 1 or 2tions of unpredictibility local to a small subpart of
cells for 5000 French verbs and 2000 Europeathe paradigmBonami and Bog, 2003. However,
Portuguese verbs respectivélin both languages, this observation should be modalized in two ways.
knowing a second cell signi cantly reduces uncer-  First, our method yields 396 sets of principal
tainty on average. parts of cardinality 3, whereaS{ump and Finkel,
2013 found no set of cardinality smaller than 5.
# of predictor cells French Portuguese This difference seems to be due to the fact that,
1 0.1670 0.1649 under the methodology used here, the applicabil-
° 0.0540 0.0818 ity of a pattern of alternation is sensitive to phono-
tactic properties of the stem (thanks to the use
Table 3: Average conditional entropy when pre- Of the Minimal Generalization strategy ir2),
dicting from 1 or 2 cells whereas$tump and Finkel, 20)®nly look at ex-

ponence. Arguably then, the present method pro-
vides a superior evaluation of the diagnostic value
4 Principal part systems of paradigm cells.

Second, although there is no pair of cells with
categorical diagnostic value, some come very
close. There are 25 pairs of cells (among which
pairs of very frequent cells such as the present
) 3PL and the in nitive) such that predicting any
and Stump, 2097Stump and Finkel, 2093 The other cell from this pair yields an entropy below

validity of a principal part system thus rests %N0:005 This means that given knowledge of these

the existence of systematic categorical joint pre;[W0 cells, trying to guess any other cell will be

;jrllctlvenes;; and tht_e evalua'gon mectjhtod_ ofutlmetd : bout as hard as predicting an event wiBb®5%
€ preceding section may be used to Infer sets o robability of occurrenc&.This casts doubts both

prllr_:mlplal .pal’t;.}- . the E P on the pedagogical value of categorical principal
xploring this Issue on the European or'ﬁart systems and on the usefulness of principal

A system of principal parts is a set of paradigm
cells such that knowledge of the forms lling
these cells is suf cient to derive the rest of the
paradigm Hockett, 1967 Matthews, 1972Finkel

tuguese dataset, we nd that there are 17_7 SUCHart systems, as opposed to graded evaluations of
systems for Portuguese. All these systems includ

j%int predictiveness, for the study of morphologi-

“The French dataset was extracted froRexique Cal competence.
(Bonami et al., 201% The Portuguese dataset was derived
from the University of Coimbra pronunciation dictionary
(Veiga et al., 201pfor the purpose ofBonami and Lus, ACknOWledgmentS
2013. . . .
SWe focus here on traditional static principal part sys-ThIS work was partially supporteq by a public
tems. SeeBonami and Bog, 2007 Finkel and Stump, 2007  grant overseen by the French National Research
Stump and Finkel, 20)3or alternative formulations ofthe
notion of principal part where different sets of paradigm cells  °If X is a binary random variable one of whose values has
serve as predictor depending on the lexeme. a probability 0f0:9995 H (X ) > 0:0062



Agency (ANR) as part of the Investissement$Bonami et al.2014]Olivier Bonami, Gauthier Caron,

d’Avenir program (reference: ANR-10-LABX-
0083).
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2 Comparative variation in perception 050 reaction time

-0.55 — -

- ~Analytic _ Analytic
2.1 Method e d - atyic e _
-0.65 — - Analytic

31 native speakers of Canadian English partici-o.7o
pated in an auditory decision task in which they > ]
had to decide whether the acoustic stimuli was an

ynthetic
T T T T T T T T T T T T

-4 0o 2 -0.5 05 1.0 -1 0 1 2
existing English form. The set of stimuli contained Preceding RT (regﬁied) Ng-e ﬁdeZTQZZ’fS
the analytic and synthetic comparative form for 60-0:50
adjective types with at least 5 attestations for both’>> |- apaise _ _ ~Analyio

~0.60 .
forms in the Corpus of Contemporary American -0s - e
English (Davies 2008-). The stimuli were pro- o7’ ]

duced by a male speaker of Canadian English withoso 4 N
phonetic training. He was instructed to produce 2 46 810 13 5 7
the stimuli in citation form with a single accent on Synhetcfiequeney - Anae reaueney
the primary stressed syllable of the base adjective
in both types of stimuli. Accordinglynorewas Figure 2: Partial effects of signi cant interactions
produced stressed, but unaccented. of Class on reaction times
Alongside the 2x 60 = 120 synthetic and ana-
lytic comparatives, the set of stimuli also included

360 distractors. Some of the distractors combined 1N€ density estimate suggests that reaction
more with non-existing words, others combined IM€S are, in general, higher for analytic compar-

the adjective bases with the illegal sufsc. In atives than for synthetic comparatives. This vi-

addition, the set of distractor items contained non-Sual interpretati_on is support'ed by a I'inear mixed-
existing words ending iner as well as existing effects regressmn_mode_l with reaction tlme§ as
words and complex words. Examples of the tes{he dependent variable (in order to ful Il the lin-

stimuli are given in (1a), and distractor examplesSa/lty assumption of the linear model, the reac-
are given in (1b). tion times were power-transformed with=-1.52,

see Box and Cox 1964). The main predictor was

(1) a. colder, happier, yellower the factor Class (with values Synthetic and Ana-
more cold more wealthymore yellow lytic). Additional predictors addressed several in-
uences that may be expected affect the reaction

b. xcoldic, morexgorsty, xrilker times: the subject-speci c variables Handedness,

on wire, chasting Sex, and Age, the experimental variables Trial
number and Reaction time in previous trial, (Pre-

2.2 Results ceding RT, see Baayen and Milin 2010 for a dis-

Figure 1 displays the density estimate for the dis£ussion), phonological variables (Metrical struc-
tribution of reaction times. The solid and the ture of base, residualized Number of phonems),

dashed lines correspond to the results for synthetignd the lexical variables Number of phonological
and analytic stimuli, respectively. neighbours, Mean RT of base adjective, residual-

ized Phonological Levenshtein distance (PLD20,
— synhetic]  @ll three from Balota et al. 2007), Age of acqui-
- - Analytic sition (from Kuperman et al. 2012), Frequencies
of base, Analytic comparative, Synthetic com-
parative (from COCA), In ectional entropy (cf.
Moscoso del Prado Mart et al. 2004). With the
exception of the three Subject predictors, the ini-
I I I I I tial model contained interactions between Class
1000 1500 2000 2500 and the other predictors. Finally, random inter-
Reaction times times in ms cepts were included for the factors Subject and
Adjective base.

Figure 1: Density estimate of reaction times in  After removal of insigni cant predictors, the -
perception experiment nal model reports signi cant interactions between

Density
0.0000 0.0010 0.002(
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stimulus Class and Preceding RT, PLD20, NumbeB.2 Reaction times

]?f phonemesl,:,' Syntge;[jlg frlequetr;]cy, antgl IA nf?lyt:cln order to be able to investigate the effect of the
requency. Figure ISpiays the partial efiects rocessing complexity of the base adjective on the

for these interactions. The vertical axis shows th{referred comparative variant, the same 41 speak-

transformed reactlon_tlme_zs, higher values COMC%rs st participated in a visual lexical decision
spond to longer reaction times.

. . task that gathered reaction times for the 60 target
In agreement with gure 1, the partial effects

| siani cantly | timates for th adjectives, as well as 150 other existing and non-
reveal signi cantly lower estimates for the syn- existing distractor items. The participants were
thetic stimuli (solid lines) than for the analytic

imuli (dashed li This is t i th not informed about the purpose of this task, and
stimuli (dashe me.sf)' IS 1S rue even N N€4 016 were at least 14 days for each participant be-
most adverse conditions (e.g.

. : in cases In V.Vh'CQWeen the lexical decision task and the production
the synthetic comparative of a comparative is a‘t'experiment. The reaction times obtained in this
tested only very rarely in a linguistic corpus, left

, , task were pooled for each adjective, and the me-
edge of lower right panel in gure 2). dian was calculated

3 Comparative variation in production

3.1 Method For most of the adjectives, the completion task
41 native speakers of Canadian English particiwas successful in obtaining comparative responses
pated individually in a spoken sentence complefrom the 41 speakers. However, two participants
tion task. The task used the same set of 60 adhroduced hardly any comparative in the task, and
jectives as in the perception experiment above, bufere therefore excluded from the data set. 6 out
none of the participants in the production experof the 60 adjectives were excluded because the
iment had also participated in the previous taskresponses contained almost exclusively synthetic
Participants were rst shown a context sentenceyr analytic comparatives, or because the context
containing the adjective in the positive. After akeysentence did not elicit a considerable number of
press, an incomplete target sentence containing @mparative responses. 747 out of the remain-
blank and one or more target words appeared als@g 39 x 54 = 2106 responses contained a syn-
on the screen. The participants were instructed tghetic comparative (35 %), 843 contained an ana-
use the target words to Il the blank in the sen- lytic comparative (40 %). The remaining 516 re-
tence. If necessary, they could also use additionalponses (25 %) did not contain a comparative con-
words to complete the sentence. The sentencegryction, and were discarded. There was notable
were constructed in such a way that a comparativgariation between the two variants both across and
construction was the most likely target for comple-wjithin items, which indicates that English compar-
tion, but participants were not explicitly instructed ative variation is indeed a highly non-deterministic
to use comparatives. The structure of the incom-e|d that is apparently affected by both speaker-
plete sentences was the same in all trials. Th@ependent and adjective-dependent factors.
subject was a simple noun phrase, followed by a | ogistic general additive mixed-effects models
copula verb. The blank to be lled followed in (cf. Wood 2006) were used to investigate the re-
predicative position. This design ensured that thztion between the median RTs and the individual
context-dependent factors reported in the ”teratur?esponses. These models have the advantage of re-
such as the increased probability of analytic comyea|ing statistically signi cant effects of the inde-
paratives in predicative position were held con-nendent variable on the dependent even if the rela-
stant for all adjectives. Example (3) shows the extjon petween them is not a linear one. For instance,
perimental trial for the target adjectiveealthy there could a threshold in the reaction times up to
(2) The duke is wealthy. WhiCh speakers strongly .prefer the ;ynthetic com-
Yet, the king is.______. parative, _but peyond which they_shlft to analytic
WEALTHY comparatives in a nearly categorical way. In such
a case, a linear model might fail to detect this non-
The experiment also contained 105 distractotinear effect of RTs on the responses.
trials that had a similar structure, but which did Two models were tted: a null model which
not contain adjectives as the target words. contained only a random effect for speaker, and

3.3 Results
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a model with an additional smooth term for the4 Discussion and conclusion

effect of the median RTs. If processing complex-

ity has a notable effect on speaker responses, the€ results from the rst experiment show that
smooth term should turn out to be statistically sig-Synthetic comparatives have a clear perceptual
ni cant, and the predictive accuracy of the model Processing advantage over the analytic correspon-
should improve by the addition of the term. As dents. Even in conditions in which the morpho-
table 1 shows, this is indeed the case. While thégical form is particularly dif cult to process, the
null model has a total predictive accuracy of aboufVerage reaction time is still faster than that for
69 %. the addition of the smooth term for medianthe phrasal variants. This nding makes it rather
RTs increases the accuracy by 5.6 %. There is ynlikely that the use of analytic comparatives in
larger increase of predictive accuracy for analyticcognitively demanding environments bene ts the
responses than for synthetic responses (7.1 % vistener. Yet, the ndings from the production ex-

3.9 %). periment reveal a signi cant relation between the
selected comparative form and the processing dif-
Synthetic  Analytic Total culty of the adjective in question. For cognitively
Null model 515 580 1095 more complex adjectives which take longer to pro-
(68.9%) (68.8%) (68.9%) Cess, the analytic comparative is preferred, sug-
Model with 544 640 1184 gesting that speakers resort to the phrasal alterna-

smoothterm  (72.8%) (75.9%) (74.5%) tive if processing demands are relatively high.
One aspect to keep in mind is that lexical de-
Table 1: Correctly predicted responses in the sercision tasks like those used above to collect reac-
tence completion task. tion times have a strong focus on form process-
ing, while they are less informative about func-
Figure 3 illustrates the contribution of the tional processing (see Yap et al. 2011 for a dis-
smooth term to the model. The vertical positioncussion). Even if the perception experiment has
of the regression line indicates the predicted probshown that the analytic form is more dif cult to
ability of analytic responses for the median RTsprocess for listeners, the higher explicitness of the
shown on the horizontal axis. The shaded areforecomparative may still make the comparative
indicates the 95 % con dence band. As the g- function more accessible for listeners than the
ure shows, the relation between processing coner comparative, which is also suggested by Mon-
plexity and comparative preference is indeed nondorf (2009, 6). The experiments reported here do
linear: speakers strongly prefer the synthetic comnot address this issue of the comparative alterna-
parative for adjectives with very low RTs, but tendtion, but looking at functional accessibility offers
to favor the analytic comparative for adjectivesa promising venue of future research.
with RTs larger than 600 ms. In sum, the produc- To conclude, the results imply that speakers and
tion experiment shows that the processing comlisteners process analytic and synthetic compar-
plexity of the base adjective has an effect on theatives differently: while the morphological form
preference of analytic comparatives by speakers.is easier to process for listeners, the phrasal form
has bene ts for the speaker. More generally, these

1.0 ndings also contribute toward our understanding

o) 0.8 of morphosyntactic exponence. It is frequently ar-
= 0.6 gued (e.g. in McWhorter 2001) that analytic forms
3 0.4 are less complex than synthetic forms, with conse-
& 024 quences for elds such as the structure of contact
0.0 languages or the diachronic development of a lan-

! ! ! ! ! guage. This paper is one of the few that explicitly

500 600 700 800 90C  address the processing ef ciency of grammatical

Median reaction time (ms) variants where one form is morphological and the

other syntactic in nature. The ndings suggest that

Figure 3: Effect of median reaction time on thethe discussion of the alledged complexity of syn-

probability of analytic responses. thetic forms may also need to take into account
different demands of speakers and listeners.
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Abstract

In spite of considerable converging
evidence of the role of inflectiona
paradigms in word acquisition and
processing, little efforts have been put so
far into providing detailed, agorithmic
models of the interaction between lexical
token frequency, paradigm frequency,
paradigm regularity. We propose a neuro-
computational account of this interaction,
and discuss some theoretical implications
of preliminary experimental results.

1 Introduction

Over the last fifteen years, growing evidence has
accrued of therole of morphological paradigmsin
the developmental course of word acquisition.
Children have been shown to be sensitive to sub-
regularities holding among paradigm cells (see,
among others, Orsolini et a., 1998; Laudanna et
a., 2004 on Italian; Dabrowska, 2004, 2005 on
Polish; and Labelle and Morris, 2011 on French).
In line with this evidence, and contrary to both
rule-based (e.g. Pinker and Ullman, 2002,
Albright, 2002) and connectionist approaches to
word acquisition (Rumelhart and McClelland,
1986), no unique paradigm cell can be identified
as the base source of al inflected forms produced
by the speaker, but the structure of the entire
paradigm is understood to play afundamental role
in both word acquisition and processing.

Such evidence supports a view of the mental
lexicon as an emergent integrative system,
whereby words are concurrently, redundantly and
competitively stored (Alegre and Gordon, 1999;
Baayen et al., 2007). The view assumes that all
word forms are memorised in the lexicon, thus
making no distinction between regular and
irregular inflected forms, or between uniquely
stored bases and al other non-base forms
produced by the speaker on demand (see Baayen,
2007; Marzi, 2014; for a recent overview). In
addition, to capture the fact that words
encountered frequently exhibit different lexical
properties from words encountered relatively
infrequently, any model of lexical access must

assume that accessing aword in some way affects
the access representation of that word (e.g. Foster,
1976; Marslen-Wilson, 1993; Sandra, 1994).

In spite of such a wedth of converging
evidence, however, little efforts have been put so
far into providing detailed, algorithmic models of
the interaction between word frequency,
paradigm frequency, paradigm regularity and
lexical familiarity in word acquisition and
processing. We offer here such an algorithmic
account, and discuss some theoreticd
implications on the basis of computationa
simulations.

2 The computational model

In the present contribution, we use Temporal Self-
organising Maps (TSOMs) to simulate dynamic
effects of lexica storage, organisation and
competition.

Figure 1. An integrated activation pattern for the input
string #pop$ . Note that two distinct, but topologicaly
neighbouring nodes respond to the two p sin pop, bearing
witness to the process of selective sensitivity to time-bound
instances of the same symbol type. For simplicity, only the
nodes that are most highly activated by each input symbol
are shaded and tagged with that symbol.

TSOMs, a variant of classical Kohonens SOMs
(Kohonen, 2001), are dynamic memories that are
trained to store and classify time-series of
symbols through patterns of activation of fully
interconnected nodes (Koutnik, 2007; Ferroet a.,
2010; Pirrdli et al., 2011; Marzi et al., 2012). Map
nodes mimic neura clusters, with inter-node
connections representing neuron synapses whose
weights determine the amount of influence that
the activation of one node has on another node
(Fig. 1). Each map node receives input
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connections from an input layer where individual
symbols making up aword are presented one at a
time, in their order of appearance. Input
connections thus convey information of the
current input stimulus to map nodes. Hebbian
connections, on the other hand, are strengthened
each time two nodes are activated at consecutive
time ticks, conveying the probabilistic
expectation that one node will be activated soon
after another node is activated.

When asymbol is shown on the input layer at
a certain time tick, all map nodes are fired
synchronously, their overall pattern of activation
representing the processing response of a TSOM
to the symbol at that time tick. Due to principles
of topologica organisation of map s responses,
similar input stimuli (i.e. two instances of the
same symbol in different contexts) tend to be
associated with largely overlapping memory
traces (e.g. the two p nodes activated by pop in
Fig. 1). During training, nodes get gradualy
specialised to respond most strongly to specific
time-bound instantiations of symbols, while
remaining relatively inactive in the presence of
other stimuli. A recurrent activation pattern
associated with an input symbol occurring in a
specific context can thus be seen as the map s
memory trace for that symbol in that context.

Aninput word is administered to a TSOM as
atime series of symbols, i.e. a sequence of letters
or sounds presented on the input layer one at a
time. The map sresponseto aword stimulusisthe
overall activation pattern obtained through
integration of the activation patterns triggered by
the individual symbols making up the word (see
Fig. 1 for a smplified example with the word
pop). Accordingly, if two input strings present
some symbolsin common (e.g. pop and cop, write
and written), they will tend to activate largely
overlapping patterns of strongly responsive
nodes. Like in the case of individual symbols, the
integrated activation pattern for an input word is,
at the same time, the systematic processing
response of the map to an input stimulus, and the
word s memorised representation (or memory
trace) in the map.

To investigate issues of frequency-by-
regularity interaction (Ellisand Smith, 1998), we
compared two sets of parallel experiments carried
out on German verb paradigms (Marzi et al.,
2014) and Italian verb paradigms. By keeping
constant some input conditions, such as selection
of paradigm cells and degrees of morphological
redundancy within training paradigms, while
varying others, such as the frequency distribution
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of paradigm members, we can investigate the
relative contribution of input factors to thetiming
and pace of lexical acquisition and suggest an
explanatory account of their interaction.

3 Experimental evidence

Fifty German and fifty Italian verb
(sub)paradigms were selected among the most
highly ranked paradigms by cumulative frequency
in a reference corpus (CELEX Lexica database
for German, Baayen et al., 1995; Pais Corpusfor
Italian, Lyding et a., 2014). For each paradigm,
an identical set of 15 cells was used for training,
for an overall number of 750 inflected forms for
each language. Each data set was administered to
the map for 100 epochs under two different
training regimes: a uniform distribution (UD: 5
tokens per word), and a function of real word
frequency distributions in the reference corpus
(SD: tokens are in the range of 1 to 1000). By
varying frequency and comparing the inflectional
complexity of training data across the two
experiments, we expected to gain some insights
into the interplay between morphological
regularity (defined by levels of predictability in
stem and ending allomorphy of training datain the
two languages) and word frequency in word
acquisition. After training, we monitored the
behaviour of the four resulting TSOMs (namely
UD Itdlian, SD Itdian, UD German and SD
German) by controlling the time of acquisition of
individual words, the time of acquisition of entire
paradigms, and their acquisitional time span. For
our present purposes, we define the time of
acquisition of a single word as the training epoch
whencea TSOM can accurately recall thewordin
question from its memory trace. Recal is a
difficult task that requires that the map has
developed a clear notion of how to unfold a
synchronous activation pattern (the words
memory trace) into a sequence of nodes
representing the correct letters making up the
word, in the appropriate order. Likewise, for each
paradigm, its time of acquisition by a map is the
mean acquisition epoch of al forms belonging to
the paradigm.

As a generd trend, TSOMs acquire word
forms by token frequency, with higher-frequency
words being successfully recaled at earlier
learning epochs. However, when it comes to the
actual timing of paradigm acquisition, things get
considerably more complex, with the notion of
morphological regularity interacting non-trivially
with token frequency distributions. In fact, in both



German and Italian, the vast maority of
paradigms are acquired earlier (p<.005) in a UD
regime than in an SD regime (Fig. 2).

Figure 2: Time course of regular (Ieft) and irregular (right)
paradigms ranked by increasing learning epoch under SD
(grey circles) and UD (white circles) regimes for both
Italian (top) and German (bottom). Values are averaged
across 5 map instances for each type.

4  Frequency by regularity interaction

Our simulations show that, in both languages,
word forms in regular paradigms tend to be
acquired earlier (significantly earlier learning
epochs, p<.001), and regular paradigms are
acquired more quickly (significantly shorter
learning spans, i.e. lower number of epochs
between the acquisition time of the first and the
last member of a paradigm, p<.005) than irregular
paradigmsare. In German data, regular paradigms
are less sengitive to token frequency effects than
irregular paradigms are, as witnessed by the
strong correlation (r=.95, p<.00001) between the
time course of acquisition of regular paradigmsin
SD and UD regimes (Fig. 2, bottom left panel).
Token frequency affects the acquisition of regular
paradigms to a lesser extent than the acquisition
of irregular ones, because regular stems can take
advantage of their cumulative frequency across
the whole paradigm. In fact, forms in regular
paradigms exhibit a significant correlation
between stem cumulative frequency and time of
acquisition (r=-.40, p<.00001). Similarly, also
German irregular paradigms, which exhibit a
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predictable stem alomorphy due to a limited
number of alternants, show a correlation between
stem cumulative frequency and acquisition time
(r=-.24 p<.00001).

Conversely, in Itaian, where verb
conjugation exhibits more extensive and less
predictable patterns of alomorphy than in
German (Pirrelli, 2000), acquisition of irregular
paradigms does not appear to benefit from stem
cumulative token frequencies (r=.01, p>.5). This
suggests that extensive allomorphy in a paradigm
tends to minimise the influence of cumulative
frequency on its acquisition, and isolated forms
can only take advantage of their own token
frequency, while taking no advantage of the
frequency boost provided by other cells of the
same paradigm. As a result, Italian irregular
paradigms are acquired significantly (p<.005)
later than their German homol ogues.

Our data cannot be explained away as a
simple by-product of word-frequency effects.
Experiments provide, in fact, evidence of
interactive processing effects in word acquisition,
whereby morphological regularity modulates
frequency. Data analysis shows that recurrent
patterns appear to determine global co-
organisation of stored word forms and distributed,
overlapping memory traces, which ultimately
favour generalisationinlexical acquisition. Forms
containing recurrent patterns can take advantage
of the memory traces shared with other related
forms, namely forms sharing the same stem, and
connections between the nodes making up their
memory traces are strengthened since patterns are
shown more often in training, similarly to high-
frequency isolated words.

This is particularly true for regular, highly
entropic paradigms, i.e. those regular paradigms
whose members exhibit uniform frequency
distributions, and for irregular highly systematic
paradigms. Conversely, where memory traces
overlap less systematicaly, this effect is
considerably reduced, as witnessed by the
difference in time of acquisition between regular
and irregular paradigms, particularly in Italian
conjugation.

In TSOMSs, the effects are the dynamic result
of two interacting dimensions of memory self-
organisation: (i) the syntagmatic or linear
dimension, which controls the level of
predictability and entrenchment of memory traces
in the lexicon through the probabilistic
distribution of weights over inter-node Hebbian
connections; and (ii) the paradigmatic or vertical
dimension, which controls for the number of



similar, paradigmatically-related word forms that
get co-activated when one member of a paradigm
isinput to the map (Pirrelli et ., 2014).

High-frequency words develop quick
entrenchment of Hebbian connections, which
eventually cause high levels of node activation in
their memory traces and sparser co-activation of
memory traces of other words. Strong connections
and high activation levels mean high expectations
for frequently activated memory traces, which are
thus recalled more easily and are less confusable
with other neighbouring words. Likewise, in
regular and sub-regular paradigms, sharing
memory traces can strengthen connections and
raise node activation levels, sinceal related forms
can take advantage of the memory traces shared
with other members of the same paradigm.

Figure 3: Levels of activation strength (top) and filtering
(bottom) for Italian (left) and German (right), for four
regularity-by-frequency classes. Low-frequency is set
below the first quartile of frequency distributions in the
two training sets, while high-frequency being set abovethe
third quartile.

This dynamic provides an algorithmic
account of the observation that regularity favours
acquisition of both high- and low-frequency
words, as shown in Fig. 3, where we compare
average levels of activation for four classes of
training word forms: low-frequency regulars, low
frequency irregulars, high-frequency regulars and
high-frequency irregulars.

Activation levels of low-frequency words
appear to be significantly stronger within regular
paradigms than within irregular paradigms (Fig.
3, top). Stronger activation levels make patterns
less confusable and easier to be accessed, as
witnessed by the lower level of filtering? required
for activation patterns to be recalled accurately

1 Frequency thresholds are set below the first quartile (low
frequency) and above the third quartile (high frequency) in
the frequency distribution of training word forms.
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(Fig. 3, bottom). We observe, in fact, a highly
significant correlation (r=.49, p<.00001 for both
datasets) between levels of filtering and words
learning epochs.

High-frequency words predictably show
higher activation levels than low-frequency
words, with an interesting difference of the
interaction of frequency and activation levels of
regulars and irregulars. High-frequency, highly
irregular words (e.g. German ist or Italian t) are
stored in isolation, with highly-activated memory
nodes and no co-activation with other words. Asa
result, they require little filtering to be recalled
and are acquired considerably quickly. High-
frequency regular paradigms, despite in both
Italian and German training sets their average
frequency is nearly half the average frequency of
high-frequency irregulars, show comparable
levels of activation with high-frequency
irregulars, due to the facilitatory effect of having
more words that consistently activate the same
pattern of nodes.

This evidence shows that regularity indeed
modul ates the interaction between frequency and
activation strength, and it givesastrong indication
that acquisition of regularsistypically paradigm-
based, whereas acquisition of irregulars is mostly
item-based.

Surely, as the notion of paradigm regularity
is inherently graded, some verb systems show
higher sensgitivity to these effectsthan others. This
is illustrated by German sub-regular paradigms,
which present fewer and more predictable stem
aternants than Italian sub-paradigms, and thus
larger stem-sharing word families. Accordingly,
TSOMs dlocate comparatively higher levels of
activation to low-frequency German sub-regulars
and acquire them earlier than their Italian
homol ogues.

The evidence reported here establishes, in our
view, an important connection between aspects of
morphological structure, frequency distributions
of words in paradigms, and lexical acquisition in
concurrent, competitive storage. Acquisition of
redundant morphologica patterns play an
increasingly important role in an emergent
lexicon, shifting acquisitional strategies from rote
memorisation (typical of irregular low-entropy
paradigms) to  dynamic  memory-based
generalisation.

2 Filtering an integrated activation pattern refersto the
process of bringing down to zero the levels of activation of
nodes that do not reach a set threshold.
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Abstract

Studies across multiple languages show
that overt morphological priming leads to
a speed-up only for transparent derivations
but not for opaque derivations. However,
in a recent experiment for German, Smolka
et al. (2014) show comparable speed-ups
for transparent and opaqgue derivations, and
conclude that German behaves unlike other
Indo-European languages and organizes its
mental lexicon by morphemes rather than
lemmas. In this paper we present a com-
putational analysis of the German results.
A distributional similarity model, extended
with knowledge about morphological fami-
lies and without any notion of morphemes,
is able to account for all main ndings of
Smolka et al. We believe that this puts into
question the call for German-speci ¢ mech-
anisms. Instead, our model suggests that
cross-lingual differences between morpho-
logical systems underlie the experimentally
observed differences.

g@ims.uni-stuttgart.de jan.snajder@fer.hr

in German, where the base verb and derived verb
can be semantically related (transparent deriva-
tion: schlieRen — abschlieBen (close — Igch)

not (opaque derivatiorfilhren — verfihren (lead —
seduce). Experiment 1, an overt visual priming ex-
periment (300 ms SOA) involved 40 six-tuples that
paired up a base verb with ve pre x verbs of ve
prime types (see Figure 1). The verbs were normed
carefully, e.g., for association, to exclude confound-
ing factors. The authors reported three main nd-
ings: (a), no priming for Form and Unrelated; (b),
no priming for Synonymy; (c), signi cant prim-
ing of the same strength for both Transparent and
Opaque Derivation.

These ndings suggest that morphological prim-
ing on German pre x verbs use a mechanism that
is different from lexical priming, which assumes
that the strength of the semantic relatedness is the
main determinant of priming — i.e., lexical prim-
ing would predict nding (a), but neither (b) nor
(c). The ndings by Smolka et al. are also at odds
with overt priming patterns found in similar experi-
mental setups for other languages such as French
(Meunier and Longtin, 2007) and Dutch (Schriefers
et al., 1991), where patterns were found to be in-

1 Semantic and Morphological Priming deed consistent with lexical priming. Smolka et

Primingis a general property of human language?l- (2014) interpret this divergence as evidence for
processing: it refers to the speed-up effect tha® GermarSonderwegthe typological properties
a stimulus can have on subsequent processir@f German (separable pre xes, morphological rich-
(Meyer and Schvaneveldt, 1971). This effect isn€ss, many opaque derivations) are taken to suggest
assumed to result from an activation (in a broad morphemebased organization of the mental lexi-
sense) of mental representations, and priming i§on more similar to Semitic languages like Hebrew
a popular method to investigate properties of thér Arabic than to other Indo-European languages.
mental lexicon. The original study by Meyer and Our paper investigates this claim on the compu-
Schvaneveldt establishégkical priming(nurse! tational level. We present a simple model of corpus-
doctor), but priming effects have also been idenbased word similarity, extended with a database of
ti ed on other linguistic levels, such as syntactic morphological familiesthat is able to predict the
priming (Bock, 1986) and morphological priming three main ndings by Smolka et al. outlined above.
(Kempley and Morton, 1982). The ability of the model to do so, even though it op-
A recent study by Smolka et al. (2014) investi-erates completely at the word level without any no-
gated overtmorphological primingon pre x verbs  tion of morphemes, may put into question Smolka

Copyright ¢ by the paper's authors. Copying permitted for private and academic purposes.
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Target binden (bind) that is, sets of lemmas that are derivationally (ei-

1 Transparent Derivatiozubinden (tie) ther transparently or opaquely) related (Daille et
2 Opaque Derivation  entbinden (give birth) &l 2002), such as:

3 Synonym zuschiiren (tie) knien, (to knee| ), beknieg (to beg,),

4 Form abbilden (depict) Kniendg, (kneeling persog), kniend

5 Unrelated abholzen (log)

(kneeling,), Kniey (knegy)

Figure 1: Smolka et al. (2014)'s ve prime types \whjle our motivation was primarily computational
(we aimed at improving similarity estimates for in-

etal.'s call for novel morpheme-level mechanisms{réquent words by taking advantage of the shared

for German. meaning within derivational families), these fam-
ilies can be reinterpreted in the current context as
2 Modeling Priming driving morphological generalizatiom priming.

o ] More speci cally, consider the following model
We model the priming effects shown in Smolka etfamily, which we callM orRGEN and which is an

al. by combining two computational information 5symmetrical version of the “Average Similarity”
sources: A distributional semantic model, and g,,54el from Pad et al. (2013):

derivational lexicon.

- 1
Distributional Semantics and Priming. Distri-  PliMiNg moreen(P; 1) /' cos pot
butional semantics builds on the distributional hy- p°2D (p)

pothesis (Harris, 1968), according to which therpis model predicts priming as the average similar-

similarity of lemmas correlates with the similar- ity between the targatandall lemmasp®within
ity of their linguistic contexts. The meaning of a o qerivational family of the prime. It opera-

lemmais typically represented as a vector of its conghalizes the intuition that the prime “activates”

texts in large text collections (Turney and Pantelits complete derivational family, no matter if trans-

2010; Erk, 2012), and semantic similarity is Oper'parently or opaquely related. Each of the family

ationalized by using a vector similarity measurénempers then contributes to the priming effect just
such as cosine similarity. Traditional models cony;yq in standard lexical priming.

struct vectors directly from context co-occurrences, The MORGEN model should have a better
while more recent models learn distributed reprezpance of modeling Smolka et al.s results than

sentations with neural networks (Mikolov et al"the DISTSIM model. Note, however, that it re-

2013), which can be seen as advanced forms qf 5ins completely at the word level, with deriva-

dimensionality reduction. _tional families as its only source of morphological
A classical test case of distributional models 'Sknowledge.

exactly lexical priming, which has been modeled
successfully in a number of studies (McDonald and3  Experiment
Lowe, 1998; Lowe and McDonald, 2000). The
assumption of this model family, which we call
DisTSIM, is that the cosine similarity between a
prime vectorp and a target vectdris a direct pre-
dictor of lexical priming:

Setup. We compute aDIsTSIM model by run-
ningword2vec (Mikolov et al., 2013), a system

to extract distributional vectors from text, with its
default parameters, on the lemmatized 800M-token
German web corpus SdeWaC (Faal3 and Eckart,
2013). To buildMoORGEN, we use the deriva-
tional families fromDERIVBASE v1.4, a semi-
Regarding morphological priming, this model pre-automatically induced large-coverage German lexi-
dicts the result patterns for French and Dutch bugon of derivational families (Zeller et al., 2013).
should not be able to explain the German results.  1pgg|yBase de nes derivational families through a set

L . o of about 270 surface form transformation rulé8ORGEN
Derivational Morphology in a Distributional does not use information about rules, only family membership.

Model. In Pad et al. (2013), we proposed to Nevertheless, it is a question for future research to assess

tend distributi | del ith holodi Ithe potential criticism that the rule-based induction method
extend distributional modeis with morphaologica implicitly introduces morpheme-level information into the

knowledge in the form oflerivational familiedD, families.

priming p,srsw (P;t) / cos it
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Prime Type Exp. 1 (RT in ms)| DISTSIM (cos sim) MORGEN (cos sim)
(Smolka et al.) (our model) (our model)

1 Transparent Derivation 563 0.44 0.35

2 Opaque Derivation 566 0.28 0.35

3 Synonym 580 0.41 0.30

4 Form 600 0.24 0.26

5 Unrelated 591 0.25 0.27

Table 1: Average Reaction Times and cosines,

Unrelated Correct contrasts shown in boldface. Legendi< 0.05;

Following Smolka et al., we analyze the predic-

tions with a series of one-way ANOVAs (factor
Prime Type with reference level Unrelated). As

appropriate for multiple comparisons, we adopt a

more conservative signi cance level%®.01).

Results. Table 1 reports the experimental results

and model predictions (average experimental reac-

tion times, cosine model predictions, and signi -

cance of differences). Model contrasts that match

experiment contrasts are marked in bold.
As expectedDIsSTSIM predicts the patterns of
classical lexical priming: we observe signi cant

respectively. Signi cance results compared to level

1 p<0.01; :p<0.001

1. For Opaque DerivationylORGEN typically
predicts stronger priming thaIsSTSIM,
since prime and target are typically members
of the same derivational family (assuming that
there are no coverage gapsdMERIVBASE),
and the average similarity between the target
and the words in the family is higher than the
similarity to the prime itself. Taking Figure 1
as an example, the Opaque Derivation pair
entbinden (give birth) — binden (bindj rela-
tively dissimilar, and the similarity increases
when other pairs likbinden (bind) — zubinden
(tie) are taken into consideration.

priming effects for Transparent Derivation and Syn-

onymy, and no priming for Opaque Derivation.
This is contrary to Smolka et al.'s experimental
results.

Our instance of theloRGEN model does a
much better job: It predicts highly signi cant prim-

ing effects for both Transparent and Opaque deriva-

tions (p< 0.001) while priming is not signi cant at

p< 0.01 for Synonyms (p=0.04). These predictions

correspond very well to Smolka et al.'s ndings (cf.
Table 1). We tested for two additional contrasts an
alyzed by Smolka et al.: the difference in priming

strength between Transparent and Opaque Deriva-

tion (not signi cant in either experiment or model)

2. For SynonymyMoORGEN typically predicts
weaker priming tha1sTSIM, since the av-
erage similarity between target and all mem-
bers of the prime's family tends to be lower
than the similarity between target and original
prime. Again considering Figure 1, the Syn-
onym pairbinden (bind) — zusclimen (tie)

is relatively similar, while including terms
derivationally related to the primauschiiren
(tie) like schnurlos (cordlessptroduces low-
similarity pairs like schnurlos (cordless) —
binden (bind)

MORGEN

is not the only model that takes a distri-

and the difference between Transparent Der'vat_'o%utional stance towards morphological derivation.

and Synonym (highly signi cant in both experi-
ment and model).

4 Discussion

In sum, we nd a very good match betwe&hoRr-
GEN and the experimental results, while thesT-

Marelli and Baroni (2014) propose a compositional
model that computes separate distributional repre-
sentations for the meanings of stems and af xes
and is able to compute representations for novel, un-
seen derived terms. The morpheme-level approach
of Marelli and Baroni's model corresponds more

Sim model cannot account for the experimentaldirectly to Smolka et al.'s claims and might also be
evidence. Recall that the main difference betweemble to account for the experimental patterns.

the two models is thamMorRGEN's includes all

However, our considerably simpler model,

members of the prime's derivational family into which only has knowledge about distributional fam-
the prediction of the priming strength. This leadsilies, is also able to do so. This at the very least

to the following changes compared toddDiMm:
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indispensabl@roperty of any model that explains  Lexicon pages 7-8, Niagara on the Lake, Canada.

Smolka et al.'s experimental results and that the Abstract.

evidence f_or as_pemal organization of the Germargcqt McDonald and Will Lowe. 1998. Modelling

mental lexicon, in contrast to other languages, must functional priming and the associative boost. In

be examined more carefully. Proceedings of the 20th Annual Conference of the
In fact, our model provides a possible alterna- Codnitive Science Sociefyages 675-680, Madison,

tive source of explanations for the cross-lingual
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directly in uenced by the size and members of I\_/Iorp_hological decomposition and semantic integra-
the derivational families, German opaque morpho- Egﬂ |Sawogd6_ar507cf§;|1ng.Journal of Memory and
logical priming may simply result from the high guageso: '

frequency of opaque derivations. In the future, weDavid E. Meyer and Roger W. Schvaneveldt. 1971. Fa-
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a dependence between retrieval operatidiagirnal

check this alternative explanation. of Experimental Psycholog90(2):227—-234.
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What can distributional semantic models tell us about part-of relations?

Francois Morlane-Hondere
LIMSI-CNRS, Orsay, France
francois.morlane-hondere@limsi.fr

1 Introduction 2 Part-of relation and DSMs

As its name suggests, part-of relation — or
The termDistributional semantic model®SMs)  meronymy — holds between a part — the meronym
refers to a family of unsupervised corpus-based. and itswhole— theholonym-, like in bedpillow,
approaches to semantic similarity computationarmor/steelor ostrich/feather. It is one of the cen-
These models rely on the distributional hypothe-ral relations used in knowledge representation.
sis (Harris, 1954), which states that semantically Aytomatic extraction of part-of relations has
related words tend to share many of their contextSseen addressed using many approaches, most of
So, by collecting information about the contextsyhich are pattern-based (Berland and Charniak,
in which words are used in a corpus, DSMs are|g99; Girju et al., 2006; Pantel and Pennacchiotti,
able to measure the distributional similarity of two 2006). However, the unsupervised nature of the
vyords, which theoretically translates into a semangjstributional approach makes it an attractive al-
tic one. ternative.

In recent years, these models have become very Studies were conducted to assess the nature
popular in a wide range of NLP tasks (Weeds0f the semantic relations extracted by distribu-
2003; Baroni and Lenci, 2010), mainly becausetional models — using human judges (Kuroda et
of the ever-increasing availability of textual data.al., 2010), thesauri (Morlane-Hoetk, 2013; Fer-
Regardless of their use in NLP applications, distri-ret, 2015) orad hocdatasets (Baroni and Lenci,
butional data provide precious information about2011). They showed that part-of relations are
words' behaviourand their tendency to appear in presentin varying proportions among distribution-
the same contexts. Yet, linguists have shown litally similar words. This very presence is inter-
tle interest in DSMs (Sahlgren, 2008). We believeesting in that unlike synonymy, hypernymy or co-
that this kind of information can be relied on to hyponymy, meronymy is not a similarity relation
empirically assess the validity of linguistic theo- (Resnik, 1993; Budanitsky and Hirst, 2006): an
ries. Conversely, by shedding light on underlyingostrich is notthe same kind of things a feather,
linguistic factors that in uence distributional be- neither an armor is the sarkind of thingas steel.
haviours, linguistic studies can contribute to im-Following the distributional hypothesis, it is not
prove our understanding of the results provided byexpected that these kind of meronyms share a lot
DSMs. of contexts.

This paper illustrates such a qualitative linguis- It appears, though, that a certain pro_poonn
of them tend to do so. For example, in Ba-

tic approach by investigating the presence of part-_ . , o
of relations among distributionally similar French roni and Lenci (2010)'s DSMplayer, pianistand

words. We compare distributional data and a set of usiclanare among the ten most distributionally

part-of relations provided by humans in a IexicaISIm”ar words oforchestra. In the following of

network. In order to assess the nature of the part-hIS study, we compare the semantic properties

fvors pars i can — orcannt— e eunc {18 TV VAh A b et Lo
in DSMs, these words were sense-tagged usin PP brop

. fheronyms which cannot.
WordNet supersenses. Our results show consuﬁ1 y

erable discrepancies between the representation 0 1Some authors make a distinction between part-of relation

part-ofsense pairén distributional data. and meronymy (Cruse and Croft, 2004).

&RS\ULJKW ¢« E\ WKH SDSHUfVY DXWKRUV &RS\LQJ SHUPLWWHG IRU
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edsWord Structure and Word Usageroceeding of the NetWordS Final
Conference, Pisa, March -3ril 1, 2015, published dtttp://ceurws.org
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3 Methodology and data lation between two words and their probability of
being extracted in a DSM. However, the typology
has proven to be inadequate, so we chose to an-
The rst step consists in gathering a set ofnotate the words instead of their relation. This is
meronyms. Although efforts are made to providealso what we do in this study. This approach is in-
expert-built lexical semantic resources for Frenctspired by the idea that the difference between the
(Fiser and Sagot, 2008; Pradet et al., 2014), thermeronymic sub-relations is due to the semantic na-
is currently no freely-available equivalent — in ture of the words involved (Murphy, 2003).
terms of quality and coverage — to WordNet (Fell- The above-mentioned lack of freely-available
baum, 1998) or the Moby thesaurus (Ward, 2002}hesauri for French led us to use WordNet to per-
for French. So, we use the JeuxDeMots (JDM)form this task. Words of our dataset were 1) trans-
lexical network (Lafourcade, 2007), which is alated to English, 2) mapped to WordNet synsets
GWAP (Game With A Purpogen which players and 3) linked to their translation'supersense(s)
are asked to provide words which can be in a giverbupersenses — texicographer classes are a set
relation with a given wordl of 44 coarse semantic categories used to classify
Although collaboratively-built lexical semantic WordNet's noun, verb and adjective entAe&x-
resources have shown to be valuable (Gurevycemples of the 25 noun supersenses @ROUP,
and Wolf, 2010) and although a relation in LOCATION or FOOD. Supersenses were then man-
JDM must be provided by two different play- ually disambiguateddfawer can both belong to
ers to be added to the network, a certain prothe PERSONandARTIFACT supersenses, but only
portion of part-of relations in JDM are actually the latter ts in the paircabinetdrawer).
hypernymys $ucettdabonlb °’.‘ IoIIIpo'plcandy), 3.3 The distributional model
synonyms ¢hef/patron ‘chief/boss’) or the-
matic associationsogéanographiéeau‘oceanog- We use a DSK generated from the frwaC corpus
raphy/water). Two possible explanations for (Baroni et al., 2009) — a 1.6 billion words corpus
these confusions are the lack of linguistic expertis@f French web pages.
of the players or a misunderstanding of the instruc- Words in the DSM appear at least 20 times in
tion. Erroneous relations were manually removedhe corpus and in at least 5 different contexts.
from the set. Syntactic dependencies were used as contexts
One interesting characteristic of JDM part-of Using the Talismane parser (Urieli, 2013). Rela-
relations is that a considerable number of thentions taken into account in the context vectors are
do not t into traditional typologies of meronymy the subject, object and modi er relations. Prepo-
relations. For example, topological inclusionssitions and coordinating conjunctions are also in-
(cellprisoned, attachment relationg@rearring) ~ cluded as relations (the label of the relation being
or ownership illionaire/money are very com- the preposition or the coordinating conjuction).
mon among JDM part-of pairs although they are The weighting of the contexts was made using

ston et al., 1987). measure was used to compute the similarity be-

After ltering the pairs whose members do not tween the context vectors. The minimum similar-
roneous relations, there were 24 089 part-of pair§€" of word pairs in the DSM is 3674 254.
left in our dataset.

3.1 The part-of dataset

4 Results and discussion

3.2 Sense tagging We then measure the proportion of semantically-

In a previous study (Morlane-Horde and Fabre, annotated part-of pairs sense pairs- in our set
2012), we manually annotated the differentWhich are presentin the DSM. Sense pairs which
meronymic sub-relations — following Winston and occur less than 100 times in the dataset are dis-
Chaf n (1987)'s typology — in a dataset like the carded. Table 1 provides the list of the 22 re-
one described above. The idea was to test whether 3 /wordnet.princeton.edu/man

there is a correlation between the nature of the relexnames. 5WN.html
B “4Provided by Franck Sajous from the CLLE-ERSS labo-
2http://www.jeuxdemots.org/ ratory.
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maining sense pairs and, for each one, the ratio gfolonym /meronym | % | holonym /meronym | 9%

. . . . TIME/TIME 84 ARTIFACT/PERSON | 32.6

part-of pairs present in the DSM. In .thIS section, LoG./LOC. 78.3 | ARTIFACT/ARTIFACT | 31.4
we describe thbomogeneousense pairs — whose SUBST./SUBST. 62.4 ARTIFACT/LOC. 24.8
semantic classes are identical — andhieeroge- | OBJECTOBJECT | 61 || ARTIFACT/PLANT | 22.8
. . . COMM./COMM. 53.8 ARTIFACT/SUBST. 20.4

neousones, then we provide a detailed analysis of grourPERSON 52.8 OBJECTANIMAL 19.8
some of theelERSONBODY meronyms which have LOC./ARTIFACT 46.8 PLANT/PLANT 19.7
BODY/BODY 40.5 GROUAANIMAL 17.1

been extracted by the DSM. ANIMAL /ANIMAL 41 PERSONARTIFACT 16.5
. ARTIFACT/COMM. 39.9 ANIMAL /BODY 9.4

4.1 Homogeneous sense pairs ACT/ARTIFACT 35.8 PERSONBODY 5.5

As expected, part-of relations composed of tw . : .
P P P 0Table 1. Part-of sense pairs and their presence in
words of the same class are the most repre;

sented in the DSM. 84 % of theIME/TIME the DSM.
part-of pairs were extracted by the DSM. This
can be explained by the fact that the mem-acier — as well ader — is used as a material, the
bers of pairs likemoidjour “month/day’ both representation ofarbonethat emerges from the
appear in contexts involving temporal prepo-COrpus is that of a chemical element.
sitions like venir.iLY A 'to comesSINCE, se
dérouler DURANT "to take placeDURING' or
SCIUtinAVANT “electionBEFORE. 4.2 Heterogeneous sense pairs
Likewise, the spatial dimension plays a crucialAt the other end of the scale, part-of relations com-
role in the extraction of meronyms (78.3 % of posed of two words of different classes are — also
LOCATION/LOCATION pairs are extracted). This logically — the less represented in the DSM.
is due to the fact that, as for time, spatial infor- Part-of pairs composed of words that refer to
mation can be conveyed by speci ¢ prepositionshuman beings or to animals and their body parts
Thus, LOCATION/LOCATION meronyms' shared are barely present in the DSM (although being
contexts massively involve tieANS “IN' relation.  the most frequent sense pairs in our dataset). In
SUBSTANCE pairs are the third best-extracted frwaC, PERSONwords appear as subjects of ac-
kind of pairs. The reason why 37.6 % of them hagion (prendreto take', dire “to say') or cognitive
not been extracted can be illustrated by the comverbs {ouloir “to want', savoir ‘to know'). They
parison ofacier “steel' and two of its meronyms, are frequently modi ed by nationality adjectives.
namely fer “iron' — which was extracted in the Body parts do not appear in such contexts. The
DSM — andcarbone carbon’ — which was not ex- class of body parts was actually found to be quite
tracted: heterogeneous, in that body parts' distributions in
the corpus differ from persons', but not in the same

1. acier and fer both appear in contexts way:

like grille_.EN “grille_.comP, forgé.MOD
‘forgedmoD' or lameDE ‘“bladecompP. organ nouns mostly appear in noun com-
Thus, they appear as materials and, moreover, pounds to indicate the location of medical in-
as materials which are used to build the same  terventions fadiographieDe “x-ray_-MoD')
kind of things; or affections ¢ancerde “cancercomP or

] ) Iésionde ‘injury_CcomP);
2. although being a material as wetlarbone

does not appear as such in the corpus. Rather, limb nouns are modi ed by adjectives related
its contexts are chemical compounds like to location and are objects of verbs like lever
monoxydeDE “monoxidecomP. It is also “to raise' orétendre'to stretch'.

modi ed by adjectives likenorganiquemoD
‘inorganicmoD', which describe chemical

properties ofcarbone These two kinds of PERS_ON_Word_S' _— _
contexts are not found amorgiers. A similar distributional discrepancy can be ob-

served with theANIMAL /BODY sense pair, ex-
So, we can see that there is a discrepancy betweeept that animal nouns tend to appear in contexts
the contexts in whictacier appears in the corpus like élevageDE ‘farming. COMP or especeDE
and the ones in whicharboneappears: whereas “speciescoMP. They are also modi ed by size

All these contexts are obviously incompatible with
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adjectives. It is interesting to note that manyand the holonym are quite random. For ex-
animal body parts liketéteDE "headcomP, ample, the meronymsiommémain "man/hand'
peaubDE ‘skin.coMP' or queueDE ‘tail_.coMP  share contexts likeu.MOD “bareMoD' or dosDE
do appear among the closest contexts of animabackcomP, which are not very informative
nouns. This means that the meronymic relatiorabout their relation. On the other hand (!) some
between nouns referring to animals and their bodghared contexts likdoigt DE * nger_compP and
parts is not a paradigmatic one. Thus, it is reasaisir.suJ ‘to grabhsusJ are more informative.
sonable to say that, in order to extract this particuThe fact that these speci c features are shared by
lar relation, the use of syntagmatic patterns wouldhe meronyms indicates some kind of similarity
be a better strategy than the use of a paradigmatizetween them: when a man grabs a rock, it is ac-
DSM. tually his hand that completes the action of grab-
The sense paiGROUAPERSONalso presents bing, as well as a man's ngers are also his hand's
an interesting situation. Of all the heterogeneoushgers.
sense pairs, meronymic relations belonging to this The meronyms enfantoeil “child/eye' also
one are the most likely to be extracted by the distrishare some interesting contexts:  both the
butional method. This can be explained by a tenmeronym and the holonym are subjects of verbs of
dency to use th&ROUP entities in a metonymic visual perception likeegarder'to look', percevoir
way: although an army is ndhe same kind of “to perceive' or observer ‘to observe’. The
thing as a soldier, both words share contexts likemetonymic interpretation is quite straightforward:
tirer_suJ "to shootsuBJ or tué_PAR “killed_BY'.  although the eye is the childfzart that allows him
Another reason is the transitivity of properties liketo look/perceive/observe, this ability is extended
nationality: armée army' andsoldat soldier' are  to the whole child.
both modied by nationality adjectives because This phenomenon partially explains why such

usually, members of the armed forces of & nation,ergnyms share semantic — thus distributional —

have to be citizens of this nation. features and are more likely to be extracted with a
In the section 2, we mentioned the fact thatpgp.

three meronyms abrchestrawere present among

its ten most distributionally similar words in Ba- .

roni and Lenci (2010)'s DSM. In our data, the > Conclusion
meronymsorchestrémusicienhave also been ex-

tracted: as forarmy and soldier, these words 1ne main goal of this study is to shed light on

share semantic features. They are related tH'€ linguistic phenomena at work in DSMs. By
the kind of music a musician and an orchescomparing a set of sense-tagged part-of relations
tra can play ¢lassiquemop ‘classicalmop’, @nd a distributional model, we show that the se-

traditionneLMoD “traditionalMop' or jazzpe ~Mmantic class of the meronyms has a dramatic in-
‘jazz MoD"), the kind of actions they perfornir(- uence on their _pro_bablllty to be_gxtragted by a
terprete_PAR “performedsY’, accompagh PAR DSM. We also highlight the — positive — in uence

“accompaniedy') or their nationality. of metonymy in the extraction of heterogeneous
meronyms.
4.3 Focus on the PERSON/BODY sense pair These results show that the part-of relation is

not a monolithic entity but a collection of different

Ibn ':he prewoui subsecl\t;on, we savr\: thlat mT_LOTymﬁinds of relations between different kinds of words
elongingtot @ERSO B,ODY argt eleastlikely hich may or may not be distributionally similar.
to be extracted with the distributional approach. In

this subsection, we provide further insight into this

result by examining the nature of the fever-  Acknowledgments

SONBODY meronymic pairs that were success-

fully extracted. This work was partially supported by the ANSM
The examination of the 55 % ober (French National Agency for Medicines and

SON/BODY meronymic pairs that were success-Health Products Safety) through the VigiAMED

fully extracted is disappointing: the vast ma- Project under grant #2013S060.

jority of the contexts shared by the meronym
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Modeling Lexical Effects inLanguageProduction: Where Have We
Gone Wrong?

Ting Zhao Victoria A. Murphy
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ting.zhao@education.ox.ac.uk victo ria.murphy@education.ox.ac.uk
1 Introduction 2 Lexical characteristics that contribute

. to the speed of spoken production
Words have their own conceptual represeéoiat, P P P

semanticproperties, and physical forms. TheseThis study considersthree lexical layers(i.e.
lexical characteristics not only set words apart apeaning, Form, and Usage), each wfich is
a distinct item in the lexical repertoire but alsounderpinned by its own manifest indicatoféie
provide valuable insight into the processes andexical variables under examination adive been
mechanisms of language production. found tosignificantly influence the speed déx-

Over the past dmdes there has been a largdcal processingas will be briefly reviewed below.
body of research examining how word meaning, Meaning. (1) Word concreteness (WC): A
form, and usage directly affect the speed ofnain difference between concrete and abstract
monolingual speakersO productierg.Alario et words lies inthe existence otensorimotor &
al., 2004 Barry, Morrison, & Ellis, 1997Bates tributes of tle former.A number ofstudies have
et al., 2003 Bonin, Chalard, MZot, & Fayol, revealed thatoncrete words exhibit preferential
2002) Of note, almost all these studies have processing elative to abstract wordg¢e.g. De
failed to accommodate the fact that word usageGroot, 1992 Jin, 1990 Schwanenflugel & Akin,
given it is a behavioral outcoméZevin &  1994) (2) Word typicality (WT): The degresf a
Seidenberg, 2002004) likely mediates the re- lexical itenDs typicalitglepends upon how many
lationship between meaning/form and spokermttributes that it shares with other members of the
production. Moreover lexical characteristics same categoryTypical items are usually pr
have beenpredominantlyexamined as discrete cessedmore accurately and fasteelative to
variablesin the literature, but in fact, some of atypical items in a range of tasfesg.Bjorklund
them may correspond to the same layer of lan-& Thompson, 1983 Jerger & Damian, 2005
guage production or the same aspect of lexicabouthgate & Meints, 2000(3) Semantic nely
knowledge Additionally, little work has been borhood density (SND)Words with high SND
done on childrenOsmerging bilingual lexical are characterized by having a great dealesf s
representations, especially those learning an Léantic neighbors and low semantic distance,
within inputlimited contexts, possibly due to the whereas IowSND words typically have fewes
fact that this population hamly recentlybegun  mantic neighbors and high semantic distance.
to receive focusedttention in the research field. The superiority of high SND over low SND

In order to delineatethe exact manner in words for processing has been obseriretexi-
which lexical effects come into play, the presental decision, word naming, and semantic categ
study usedstructural equation modeling foer-  rization (e.g. Buchanan, Westbury, & Burgess,
form asimultaneous test dhe complex relatio-  2001; Siakaluk, Bubanan, & Westbury, 2003
shipsamonga variety of lexical variableandto  Yates, Locker, & Simpson, 20p34) Number of
assesdgheir direct, indirect and total effects on related senses (NoRSylany words are polys
L2 lexical praessing efficiency. Furthermore, mous in terms ofhaving several different but
attempts weralsomade toestimate and theto  related sense€ompared tanonosemous words,
compare three types of hypothesized madels polysemous words exhibit preferential opr
which the lexical relationshipsvere specified cessing in a variety of taskée.g. Beretta,
differently with respect to spoken productiom  Fiorentino, & Poeppel, 200%KIepousniotou &
L2 learners. Baum, 2007 Lichacz, Herdman, Lefevre, &

Baird, 1999.
Copyright © by the paperOs authors. Copying permitted for private and academic purposes.
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Form. Word length can baneasured orttr  orded using the Aud#@g software, andthen
graphically (i.e.NoL: number of étters) or pb-  manuallycalculatedor analysis.
nologically (i.e.NoP: number of phonemes and Norms of lexical variablesThe values of WC,
NoS: number of syllables)The presence of WT, and SWF were rated by the participants on
lengtheffects has been reported severalprevi-  Likert scales. The values of other lexical vari
ous studiege.g. Alario et al., 2004Cuetos, Ellis, bles wereobtainedfrom psycholinguistics dat
& Alvarez, 1999 De Groot, Borgwaldt, Bos, & bases suchsthe Irvine Phonotactic Online B
Van den Eijnden, 20Q2although the predictive tionary(Vaden, Halpin, & Hickok, 200%and the
power of each specific measurearies across Wordmine2(Durda & Buchanan, 2006
research contexts possibly due to their examin
tion of different language®étes et al., 2003
Usage. Usage is represented by subjectiveStructural equation modeling (SEM), which
word frequency (SWF) and /or agkazquisition combines path analysis, confirmatory factor
(AoA), both of which have been observed tg-si analysis, and analysis of structural models, was
nificantly affect the speed of spoken productionysed to estimate the goodneddit of three
in such a way that individuals take less effort tatypes of hypothesizednodels. This analytical
access higlirequency and eargcquired words strategy,as an extension of multiple regression,
relative to lowfrequency and latacquired ones enables researchers éstimate not only theid
(e.g. Balota, Cortese, SergeMarshall, Spieler, recteffectsbut also indirect effects that one ivar
& Yap, 2004 Barry et al., 1997Morrison, Ellis, able has upon anothe¥oreover SEM can be
& Quinlan, 1992. AoA effectsinteract with fe-  used to measure the proportion \afriance ex-
quency effects in such a way that the former iplained by the models proposed in the present
partly dependent on the lattgBrysbaert & studyso as to hold general implications for the
Ghyselinck, 200B lexical processing system as a whole, althoiigh
. , should be acknowledged ththis type of anal
3 Methodology and analytical strategies  sjs might lack a specific focus on certain vasi
3.1 Methodology bles through purposefgl manipulation of_ex'per
mental materialsAdditionally, latent variables
Participants Thirty-nine 5" gradechildren (aged areformed to manifest different dimensions that
10-11 years)and 94 undergraduategaged 1720  are underpinned by their own indicators. In so
years)were recruited All had Chinese as their doing, the present study moves away from the
native language and English as their secdim®.  examination of each lexat variable to that of
child samplehad been learning English as a&-fo specified constructs and structural relatiors b
eign language for about 2.5 years, and the aduiveen constructs, thus a better understanding of
sample for approximately 10 years. the nature of lexical characteristics can be gained
Stimuli The experiment consisted of two at a more macro level.
blocks of stimulus words and one block of filler  Conducting SEM typically involves six steps
words. Each block had 35 (in the child group) /[(Kline, 2012: model specification, model idént
66 (in the adult group) valid trial§’he stimuli fication, select good measuresodel estimation,
were selected from ten semantic categorias model evaluation and modification, and inte
almostequal numbersThey were all presented preting and reporting resultsMioreover as re-
in the same format over the coursetld exper-  ommended bline (2011), SEM was conducted
iments. in two steps in the present study, that tise
Procedure. The participants were tested ind measurement meds werevalidated in terms of
vidually in a quiet roomThey performed picture convergent validity, discriminant validity, and
naming in L2 (English) and then L1 (Chinese) reliability before the structural modetsoceeed
to-L2 (English) translation. As a stimulup-a to beestimatedOne last thing to note is thatet
peared on the screen, the participants were askefta entered for analysis were lexical iteffise
to produce the L2 word as rapidly and accuratelgtimulus sizein the adult groupvas considered
as possible.The SuperLab softwargCedrus sufficiently largefor performing SEM analysis
Corporation, 2007) generated stimulus present |n order to reducthe complexity of the hypoth
tions. Response latencies (RLs), defined as theized modebpecifyingchildrenOs L2 lexical r
duration between the presentation of a stimulugessing, composite variables rather than latent
and the initiation of aocal response, werea€ variables were constructed to decrease tha-nu

3.2 Analytical strategies
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ber of stimulus words required fathis type of cies. Similar resultshdd for adults® L-1o-L2
analysis. transldion (see Appendix C for details).
Three competing models we hypothesized
and estimated to determine which one best fitted
the data. Théirst model concerns onlghe direct
relationship between the lexical variables, and
picture naming and translation latencies. The
second model identifies word usage as a medi
tor and examines the indirect effects of meaning
and form variables on the recorded RLs. The
third model considers both direct and indirect
effects of word meaning and form on thet-ou
come variableTo illustrate, a example of these
three types ohypothested modelghat specify Model 1
the possible relationships between lexical aari
bles and the speed of adultsO picture naising
presented in Appendix A.
The goodness of model fit was estimated a
cording tosix types of indicesincluding model
I'*, CFl, RMSEA, AGFI, GFI, and NFI. A rule
of thumb is that an RMSEA below .08 indicates
reasonable fit, and values greater than .90 for the
CFI, AGFI, GFI, and NFI suggest close appro Model 2
imate fit. SEM was run usingBM SPSS AMOS
v.20.
It should be noted that,efore performing
SEM analysis, thewhole RL data set was
screened for incorrect and omitted responses,
outliers (low cutoff: below 350ms, high cuobff:
3 SDs), and those participants and stimulus items
with an exceptionally high error rate. As conve
tiondly done, RLs were then averaged to gene

ate a summary score for each lexical item, and Model 3

these values were entered itfitoal SEM anay-

sis. Figure 1:SEM results: Picturaaming in adults
4 Results As regards childrenOs picture namithg, re-

sults presented in Appendix B shows that Model

The modelfit indices of the three models under3 reached a better model fit than Models 1 and 2.

_examination across two types Of. productiV(_e taSkﬁ/loreover,Figure 2 indicates thaflodel 3 (38%)
in both poplationsarepresented in Appendix.B explained more variance in naming speben

Comparatively the child ar_1d adult data could Model 1 (36%) and Model 2 (24% addition
best t_>e modeled by the thiodel _whereword word usageas repreented by age of acquisition,
meaning and_ for_nmot only make direct but also together withword typicality were found to gi
indirect cc_)ntrlbutlon t_c!he_RLs. nificantly and directly predict the naming speed
Take picture naming in adults as an exampl?n Model 3. Similarresultswere observedwith

_(see SEM results |Append|x_ B andrigure1), it childrenO&1-to-L2 translation (see Appendix C
is clear that Model 3 achieved rmuch better for details)

model fit than Model landModel 3 explained
more variance imaming latencieg59%) than
Model 1 45%) and Model 251%).Additionally,
among all the lexical variabléscluded in Model
3, only word usage was found to make a signif
cant and direct contribution to the naming tate

Model 1
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Model 2

Model 3

Figure 2:Path analysisesults: Picture naming in
children

Taken together, hiese results indicate that
word usage does not exist independentlptbir
lexical variablesbut rather mediates the impact
of meaning and fornon L2 childrerOsand adultsO
productive performancén comparisonthe ind-
rect effects of meaning and form &2 lexical
processing efficiency werf®und to bemore ro-
ticeable withadults relative to with children

5 Discussion and conclusions

The present studyses SEM as a methodological
improvement to investigate the relationshigs b
tween a range of lexical viables and L2 lexical
processing efficiency in both children and adults
A comparison ofthe three different types of
models indicates thatword meaning and form
makesnot only direct but also indirect contnib
tion to the speed of L2 lexical processjnand
word usagdikely mediatesthe extent to which
meaning and forninfluence the processing Bu
come.Furthermorea comparison between thi
dren and adultsuggestghat the importance of
word usage tends to increase with age.

A note of caution thus shid be raised when

whetheror notthe same resultstill hold for oth-

er L2 learner typesparticularly those whose k1
are not SineTibetan languages, as well &
monolingual speakers needs to foether inves-
tigated. Importantly, eamining these issues
would allow us to gain a better understanding of
the nature ofexical characteristics bgddressing
the issue of whether lexical effects déaguage
dependent or universal across langua§esond,
not all thevariance can be explained the included
lexical variables, partlydue to the fact that it
seems implausible to cover eveppssible fa-
ture of a lexical itenbecause of theoretical and
practical considerationg hird, given the use of a
non-experimental design, it would be difficult to
make unequivocal explanations of causality
among the variables of interest.

To concludethe model that considers both d
rect and indirect effects of meaning and form on
L2 lexical processing efficiency may be superior
to those that do notAs also observed in our
study, word usage does playreediatingrole in
lexical processing, in part reflecting that Oonly in
the stream of thought and life do words have
meaningsO (Wittgenstein, 1967, p.31).
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Appendix A. An example of the hypothesized models
Adult gcture naming

Model 1 Model 2 Model 3

Appendix B. Fit indices for the hypothesized models

i df CFlI RMSEA AGFI  GFI NFI

Picture Model 1  173.83(.00) 27 .81 A7 74 .87 .79

naming Model 2  52.16 (.00) 27 .97 .07 .90 .95 .94

Adults Model 3 45.96 (.00) 22 .97 .08 .90 .96 94
Chinese  Model1 169.46 (.00) 27 .81 .16 75 .88 .79

English Model 2  45.69 (.01) 27 .98 .06 91 .96 .94
translation Model 3 41.87 (.01) 22 .97 .07 .90 .96 .95

Picture Model1  28.17 (.00) 11 .85 27 .82 .93 .79

naming Model 2  28.52 (.00) 11 .88 A2 .83 .94 .79

Chil- Model 3 5.67 (.46) 6 1.00 .00 .93 .99 .96
dren Chinese  Model1 28.17 (.00) 11 .81 A2 .82 .93 74
English Model 2 23.09 (.02) 11 .86 .10 .87 .95 79
translation Model 3 5.67 (.46) 6 1.00 .00 .93 .99 .95

Appendix C. SEM results of the hypothesized models
Adults:

Picture naming

Model 1 Model 2 Model 3
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L1-to-L2 translation

Model 1 Model 2

Children:

Picture naming

Model 1 Model 2

L1-to-L2 translation

Model 1 Model 2
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1 Introduction tion is more complex than its adjectival equiva-

_ o _ lent. It is either possible to specify the tempo-
The general topic addressed in this paper is the aCa| extent (duration or frequency) of an eventu-

tlvatloq of scalar attributes in the context of degreea“,[y or to specify the degree of a gradable prop-
gradation of non_-scalar .verbs. Non-_scalar verb%r,[y associated with the verb. The rst type is
such as Germastlnke_n stink d‘? not lexically €N called “extent gradation’, the second is called "de-
code a scale, meaning there is no scalar att”bUtSree gradation’ (Bolinger , 1972; Lobner , 2012;

in their lexical representation. Nevertheless suctt.ischhauer 2014). Two German examples of
verbs can be used in a degree context as in (1). IUerbal degree gradation are shown in (2).
the sentence, the intensi exehr 'very' speci es

. Peteris very grown
(1) DerHund st!nkt seht "Peter has grown a lot.
the dog stinksvery

: b. Peterhat sehrgeblutet
The dog stinks very much. Peterhasvery bled

If the verb does not lexicalize a scale, a scalar "Peter bled a lot.
attribute has to be activated in the degree context; hei ) h ) he d
otherwise the degree construction could not be in- In (2-a), the intensi ersehrspeci es the degree

terpreted. Therefore, | will argue (i) that the scalart® which Peter increased in size; it is a vague,

attribute is retrieved from the conceptual knowl_context-dependent high degree (see Fleischhauer

edge associated with a meaning component spec@Ole’f) fﬁr a de?pter diSCléSSion of Seghreg grad_a—
ed in the verb, and (ii) that frames provide a suit- tion of change of state verbs). In (2-b) the intensi-

able means of representing the process of (scalar‘?r indicates the quantity of emitted blood.

attribute activation. The aim of the paper is to il- There is a crucial difference between the verbs

lustrate how this process is constrained. wachsengrow' andbluten bleed" in (2); the for-
mer is lexically scalar, whereas the latter is not.

2 \erb gradation A verb is lexically scalar iff it expresses a scalar

_ o o ~ predication in every context of use (see, among
Following Bierwisch ('1989), gradation is a lin- ghers | evin and Rappaport Hovav (2010) and
guistic process of comparing two degrees on jeischhauer and Gamerschlag ( 2014) on scalar
scale. Gradation is usually associated with adVerbs). In (3-a)wachsenexpresses a compari-
jectives, and languages like English and German, petween the size of the child at the beginning
have special adjectival degree morphology suchy the event and its size at the end of the event.

as comparativeer and superlative-estin En-  ence it expresses a scalar predication although
glish. However, gradation is not restricted to ad-jt is not modi ed by an intensi er.

jectives (Sapir , 1944; Bolinger , 1972); verbs and
nouns can also be graded (see e.g. Morzycki3) a. Peterist gewachsen

(2009) on the gradation of nouns). Verbs and Peteris grown
nouns differ from adjectives in not having spe- "Peter has grown.'
cial degree morphemes (at least in English and b. Peterhatgeblutet
German). A further difference between the gra- Peterhasbled
dation of adjectives and verbs is that verb grada- "Peter bled.’

Copyright ¢ by the paper's authors. Copying permitted for private anddmic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.Word Structure and Word UsagBroceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publishedtgi://ceur-ws.org

58



The sentence in (3-b) does not compare the T
guantity of blood emitted by the boy to some other
guantity; hence, the verb is lexically non-scalar.
This means that onlwachserbut notblutenlexi- Object Color
cally encodes a scale. COLOR: color

Although the verbblutenis gradable (2-b), it Bm--) red green blue (...
does not lexicalize a scale. The gradation scale
varies for different verbs: it is an intensity scale in Figure 2: Partial type signature.
(1) and a quantity scale in (2-b). Since the scale
varies for different verbs, it is not contributed by :

a non-scalar attribute, such @asLOR.

the intensi er. Rather, a suitable gradation scale is To restrict the admissible attributes for a frame

rather from conceptual knowledge. and the admissible values for an attribute, types
can be assigned to frames. Types are ordered
with regard to their speci city in a type signa-
Frames, in the sense of Barsalou ( 1992a; 1992bjure (Carpenter , 1992), as shown in gure 2. The
are recursive attribute-value structures. A frameype signature de nes “bark' as a subtype of the
is a representation of a concept and represents thgpe “object’; ‘red’, “green' and “blue' are de-
referent of the concept in terms of its attributes, thened as subtypes of “color'. The type signature
values of the attributes, the attributes of the valuegs enriched with appropriateness conditions (ACs)
and so on. One way of representing frames is byhich serve two tasks: rst, they restrict the set
using attribute-value matrixes (AVMs) like in g- of appropriate attributes for frames to a certain
ure 1. The AVM in gure 1 shows a partial frame type. Second, ACs specify the appropriate values
for the concept ‘tree’ (based on Petersen and Oger an attribute; it is required that all values of an
swald (2012)). A tree consists of a crown and aattribute are of a certain type (see Petersen (2007),
trunk, hencecROwN' and TRUNK are attributes Petersen et al. (2008), Petersen and Gamerschlag
in the frame of “tree'. The value of the attribute (2014)). COLOR restricts its values to be of the
CROWN s the underspeci ed value or, in different type “color' or one of its subtypes. Furthermore,
terms, the uninstantiated type “crown'. The valuethe attributeCcOLOR is an appropriate attribute for
of trunk is the uninstantiated type "trunk' which “object’. Since "bark' is a subtype of “object’, it
can be further characterized as having an attributherits this AC. Thus, objects of the type “bark’
BARK. The bark of the tree is characterized as havhave a color but do not have, for example, a price,
ing a certain color. since the type signature does not de PRICE as
2 3 an appropriate attribute for “bark’.

tree

§CROWN crown

3 Frames

% 4 Frame analysis of degree gradation
[

h

TRUNK  trunk BARK bark coLor color 2 N section 2, | suggested that the degree context

activates the relevant gradation scale in the case
of lexically non-scalar verbs. This process is not
arbitrary but restricted by the lexical semantics of

Following Lobner (1998; 2014) and Petersent.he .ver.b. There are two. reasons for this assump-
tion: First, each semantic class of gradable verbs

(2007), attributes are partial functions; they as-

. . . {s only related to a single gradation scale. Sec-
sign a unique value to their possessor argument, : :
. . . . ond, different semantic classes of verbs are related
The requirement of functionality provides a for-

) . . . to different gradation scales. As discussed above,

mal constraint on possible attributes. As attributes . N i
) o . T verbs of substance emission suctbhgen bleed

are functions, it is possible to distinguish scalar .

. i . are related to a quantity scale (2-b), but verbs of
and non-scalar attributes by looking at their do- . L N
. . . . smell emission, likestinken'stink' in (1), are re-
mains. If the values in the domain are linearly O ated to an intensity scale
dered, the attribute is a scalar one (esgzg). If y

. . - ... In the following, the analysis concentrates on
there is no linear order of the domain's values, it is
the verbbluten The verb denotes a process of sub-

!Attributes are written in small capitals. stance emission. Its single argument is the emit-

Figure 1: Partial frame for the concept “tree'.
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ter, the one who is emitting blood. The emit- only attribute that can be activated in a degree con-
tee, which is the emitted substance, is an imiext to provide a suitable gradation scale.

plicit semantic argument of the verb (Goldberg | propose the constraint in (4) as a restriction for
(2005) speaks of an incorporated theme arguthe activation of scalar attributes in the frames of
ment). A frame representation famuten cap- lexically non-scalar verbs:

turing the mentioned aspects, is given in gure 3.
The boxed numeral in the frame indicates structuré®)
sharing (Pollard and Sag , 1994) and indicates that
the value ofEMITTER is coextensive with a some
other structure, the externally speci ed subject.

Only meaning components that are lexi-
cally speci ed in the verb license the ac-
tivation of scalar attributes.

In the frame forbluten( gure 3) only the emittee

2 o 3 is lexically speci ed as being blood. The emitter is
substance emission

Z not speci ed in the verb, rather it is introduced by
EMITTER the subject argument and therefore does not give
EMITTEE blood access to speci ¢ conceptual knowledge.

Figure 3: Frame for the verbal concepluten 5 Restricting the scalar attribute

“bleed'. : :
An apparent problem is the claim that the frame

Degree gradation affects the quantity of thefor bluten only contains one scalar attribute,
emitted blood; henc&®UANTITY is an attribute namelyQUANTITY. It is clearly the case that we
of the emittee. The frame representation $ehr  cannot only speak of the quantity of blood but also
bluten bleed a lot' is shown in g 4. The inten- of its temperature or presSureEMPERATURE as
si er sehractivates the scalar attribugganTITY  Well asPRESSUREare scalar attributes too, so the
in the frame ofbluten and speci es the value of question emerges why itis onyUANTITY but not

QUANTITY as "high'. TEMPERATUREOr PRESSURRhat is activated in a
2 3 degree context?
substance emission To tackle this problem one has to realize that
gEM'TTER o _ the gradable verbs of substance emission are not
|

restricted to those that express an emission of a
liquid like blood. Other verbs of this class express
the emission of a solid like hair in (5).

EMITTEE blood QUANTITY high

Figure 4: Frame fosehr bluten'bleed a lot'.
(5) Die Katzehat sehrgehaart

As QUANTITY is an attribute of "blood', it is the cat hasvery shed

the object knowledge associated with “blood' that ‘The cat lost many hairs."

licenses its activation. A partial frame for “blood'

is given in gure 5. The type signature in gure 6 de nes ‘liquid'

5 3 to be a supertype of “blood' and “water' and to be
blood a subtype of ‘substance’. "Solids' are also a sub-
CONSISTENCY liquid % type of "substance' and form the supertype of, for
COLOR red example, “hair' and “scall'. The attributes shared

by liquids and solids are inherited from their com-
mon supertype, for exampleoNSISTENCY and
Figure 5: Partial frame for the conceflut QUANTITY. But there are attributes which "hair
“blood'. and "blood' do not share and these are inherited
from the more speci ¢ supertypes ‘liquids' and
It is part of our knowledge of “blood' that it has “solids' respectively. For example, liquids do have
a certain consistency (‘liquid"), has a certain colora temperature and a pressure but we do not think
(‘red’) and is of a certain quantity. While the at- of solids in terms of the attributesRESSUREand
tributescoNSISTENCYandcoLORhave xedval- TEMPERATURE This does not result in the claim
ues for blood, the value apUANTITY is depen- that solids do not have a temperature but | do not
dent on the possessor of the blood. In gure 5 thethink thatTEMPERATUREIS an attribute in our ob-
only scalar attribute IQUANTITY, hence it is the ject knowledge of "hair' or "scall’; so we do not

QUANTITY guantity
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T tribute is activated from the conceptual knowledge
| associated with a meaning component lexically

Substance - speci ed in the verb. Furthermore, the gradable at-
CONSISTENCY. consistency tributes that can be activated are restricted to those
QUANTITY : quantity inherited from the most speci ¢ common super-

type. This ensures a homogeneous interpretation
o _ of degree gradation of verbs of substance emis-
Liquids Solids sion, otherwise degree gradation of verbs (of sub-

CONSISTENCY. liquid consisT: solid  stance emission) would be totally idiosyncratic.
TEMPERATURE temperature

Hﬁ:all Frames provide a suitable framework for the
PRESSURE pressure

analysis of the sketched phenomenon as they al-
low representing lexical knowledge and concep-
tual knowledge in the same representational for-
Figure 6: Partial type signature. mat. The frame analysis in this paper concentrates
on a single semantic verb class but it can easily be
. . extended to cover other classes of gradable verbs,
represents these concepts by using the attnbutf%r example verbs of smell/light/sound emission

TEMPERATURE or experiencer verbs, too. | propose that the gen-

As verbs of substance emission do not only exgo| constraints formulated in (4) and (6) hold for

press the emission of liquids but of solids 00, theeqe ¢lasses of verbs as well, the only difference

gdmlssmle scalar attrlbutes_ that can be ‘?‘Ct'v"’}tegonsists in the associated conceptual knowledge.
in a degree context are restricted to those inherited

from the common supertype of liquids and solids,
which is “substance'. SincC@UANTITY but not

/\
Blood Water

The process of attribute activation is not re-
stricted to scalar attributs in the context of ver-

TEMPERATURE Or PRESSUREIS inherited from balbdegfree grgdan_on: A smﬂarg:coczss otgcurs i
‘substance’, it is onlQUANTITY that can be ac- Vo' o O' SOUNC EMISSIoN are Used fof denoting mo-

tivated in the context of degree gradation. BesidéIon events like in (7) (based on Kaufmann (1995,

the constraint in (4) a further constraint restricting%z)'d Inr:.h'i c OPSUUC“C;)E’ ?hm(f)tlotntrl:ra:rphe 1S af.tl'
the activation of scalar attributes is required: vated which IS ficensed by the tact that the motion

of a motorbike produces a yowling sound. In this

(6)  The activation of scalar attributes is re-case and in opposition to verbal degree gradation,
stricted to those attributes which are inher-knowledge of the subject referent is relevant too.

ited form the most speci c common super- _ _
DasMotorrad jaulte tberdie

type.
the motorbikeyowledover the
The most speci c common supertype for emit- Kreuzung
table substances like "blood" and “hair' is "sub- crossing
stance'. Hence, (6) restricts the activation of scalar “The motorbike yowled over the crossing.'

attributes to those which are inherited from “sub-
stance'; those attributes inherited from a more spe- It is a promising task for the future to explore
ci ¢ supertype like “liquids' cannot activated in a the process of attribute activation in more details

degree context. and to see how the activation of attributes from the
conceptual knowledge is constrained by lexical se-
6 Conclusion mantics and other factors.

In this paper, | have shown that lexically non-

scalar verbs can be graded by intensi ers lighr ~ Acknowledgments

But this requires the activation of a suitable scalar

attribute, otherwise the degree construction could he paper is a result of my work in the Collabora-
not be interpreted. The process of attribute activative Research Center “The Structure of Represen-
tion is not unconstrained, rather the lexical meantations in Language, Cogpnition, and Science” sup-
ing of the verb as well as conceptual knowledgePorted by the German Science Foundation (DFG).
provide constraints on this process. The scalar at-
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Modelling semantic transparencyin English compound nouns

Melanie J. Bell Martin Schafer
Anglia Ruskin University Friedrich Schiller University
Cambridge Jena
U.K. Germany
melanie.bell@anglia.ac.uk post@martinschaefer.info
1 Introduction the degree of expectedness of a particular word

) ) _ sense and a particular relation for a givem-co
Semantic transparency is known to play B8R i stityent. In this paper, we provide evidence in
portant role in the storage and processing ofypport of this hypothesis: the more expected the

complex words (e.g. Marslewilson et al.  \worg senseand relation for a constituent, the
1994), and human raters of transparency achieyggre transparent it is perceived to be.

high levels of agreement (e.g. Frissomle2008,
Munro etal. 2010). In the case of noutoun 2 Method
compounds, overall transparency is largebr d
termined by the transparency of the individuaN\le used the pUb“CIy available dataset described
constituents. Foexample, Reddy eal. (2011) in Reddy e®l. (2011), which gives human tran
showed that the perceived transparency of Barency ratings for a set 80 compoundtypes
compound is highly correlated with both the sunnd their constituents (N1 af®), and comps-
and the product of the perceived transparenciegs a total of7717 ratingsTo model the expéc
of its constituents. Furthermore, many psych edness of word senses and semantic relations for
linguistic studies find significant effestfor - @ given compound constituent, we used the- co
mantic transparency using a femay distinction stituent families of the Compounds, which we
based on perceived constituent transparencgXtracted in a two step process. We took all
transparentransparent (e_g:arwasr), transpa. StringSOf exaCtIy two nouns that follow an article
ent.opaque (egja”b”‘d)’ Opaquaransparent in the British National CoerS and which also
(e_g_ Strawberry and opagu®paque (eghw- occur four times or more in the USENET corpus
wash (Libben et al. 2003). Bell and Schafer (Shaouland Westbury 2010). From this set, we
(2013) modelled the transparency of individuagEXxtracted the positional constituent families for
compound constituents and showed that shifte@ll constituennours in the Reddy etl. dataset
word senses reduce perceived transparencgiving a total of 4553 compounds forthe N1
while certain semantic relations between cansti families and 9226 forthe N2 families Each of
uents increase it. However, this findilgprdo-  thesecompound type was codedor the sema-
lematic in at least two ways. Firstly, it is nottic relation between the constituents (after Levi
clear whether there is a solid basis for esthblis 1978), and for the WordNetnse of the consti
ing whether a specific word sense is shifted oke€nt under consideration (Princeton 2010). We
not. For examplegard in credit cardis clearly then calculated the proportion of compound
shifted if viewed etymologically, but may not types in each constituent family with eacé s
synchranically be perceived as shifted due to itsmantic relation (relation proportion), and each
frequent use. Secondly, work on ConceptuawordNet sense of the constituent in question
combination by Gagné and collaborators haésynsetproportion). We take these two measures
shown that relational information in compoundsto reflect the expectedness of the respective rel
is accessed via the Concepts associated with indions and WordNet senses of the constituents: if a
vidual modifiers and heads, har than ind- relation or sense occurs in a high proportion of
pendently of them (e.g. Spalding &t 2010 for the constituent family, it is more expected. These
an overview). This leads to the hypothesis that i¥ariables wereused, along with other quaratit
is not whether a specific word sense is etymelo five measures, as predictors in ordinary least
ically shifted, nor whether a specific semanticsquares regression modelspefrceivedconstiti-
relation is useqjer se that makes a Compound ent transparency. The final model for the san
constituent more or less transparent; rather, it i8arency of N1 is given in Table 1:
&RS\ULJKW <« E\ WKH SDSHUTV DXWKRUV &RS\LQJ SHUPLWWHG

In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds\W)ord Structure and Word Usageroceedings a¢he NetWordS Final
Conference, Pisa, March 3pril 1, 2015, published dittp://ceurws.org
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Coef S.E. t| Pr(>lt)
Intercept -4.6413| 0.6593| -7.04| <0.0001
relation proportion ifN1family -0.2187| 0.6013| -0.36| 0.7161
log family size of N1 -0.0189| 0.0931| -0.20| 0.8395
synsetproportion inN1family -0.2426| 0.6152] -0.39| 0.6934
log synsetcountof N1 -0.7939| 0.2469| -3.22| 0.0013
compoundoroportion in N1 fanly (tokenbased)| 3.0130| 0.6788| 4.44| <0.0001
log frequency oiN1 0.8728| 0.0569| 15.34| <0.0001
relation proportiort log family size 0.3311| 0.1305| 2.54| 0.0113
synsetproportion* log synsetcount 0.6855| 0.3161 2.17| 0.0303
compoundoroportion* log frequencyN1 -0.2804| 0.0816]| -3.44| 0.0006

Table 1: Final model for the transparency of N &ljusted = 0.334

Figure 1. Interaction plots for N1 transparency

3 Results 4  Conclusion

All predictors in our model enter into significantOverall, the model provides clear evidence for
interactions, and these are shown graphically iour hypothesis. N1 isated asmost transparent
Figure 1, where the contour lines on the plotsvhen it is a frequent word, with large family,
represent perceived transparency of the firgt co occurring with its preferred semantic relation and
stituent (N1). The first plot shows an interactionmost frequent sense, and with few other senses to
between relabn proportion and overall (log) compete.We interpret the results as indicating
family size: for small families, relation propo that compound constituents are perceived as
tion plays little role, whereas for larger families,more transparent when they are more expected
in accordance with our hypothesis, the transpa(both generally and with a specific senseid
ency of N1 increases with the proportion of thewhen they occur in their most expectmantic
corresponding relation ihé family. The second environments.In information theory, the less
plot shows the interaction between the synsetxpected an event, the greater its information
proportion and the total humber of a constit content: in so far as perceived transparency is a
HQWfV VHQVHV DV OLVWHG ilefectiGhlbGexpeddned?, Qt@an LihenafotdH alsd
is a sufficient number of different senses in thde seen as the inverse of informativity.

family is their proportion a reliable prietor of

semantic transparency. There is also a small bétcknowledgements

significant interaction between the log frequenc_yrhis work was made possible by three short visit

of a constituent and the proportion of the cdnsti rants from the European Science Foundation
uent family (in terms of tokens) represented b hrough NETWORDS- The European Network

the compound in question: this shows thatgran
) . . on Word Structurégrants 4677, and 702,
parncy increases with frequency, but only in th.eTor which the auttfgrs are extremely grateful.)7

lower frequently ranges does the proportion in
the family play a role.
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few single words to few dozen words. Onbrr

Abstract cently though, have usafpased approaches
(Bybee, 2010pbecome prominent, in part due to
their compatibility with quantitative research on
largescale corpora(Geeraertset al., 2011;
Hilpert, 2006; Saget al, 2011) Such approde
es argue that meaning change, likieeo lingus-
tic changes, are to a large extent governed by and
reflected in the statistical properties lekical
items and grammatical constructions in corpora

In this paper, we followsuchusagebased ap-
proachesin adopting Firth’'s famous maxim
“You shall know a word by the company it
keeps,”an axiom that is built into nearly all dia-
chronic corpus linguisticéseeHilpert andGries,
2014for a state-of-thexrt survey. However, it is
Modern theories of semantic categories, especialiclear how such ‘semantic fields’ are to be
ly those influenced by Cognitive Linguistics identified. Usually, linguistsintuitions are the
(Geeraerts an€uyckens, 2007)generally ca- primary evidence. In contrast to antuition-
sider semantic categories to have an interndlasedapproachwe set out from the idea that
structure that is organized around prototypicatategories can be extracted frantorpus, using
exemplars (Geeraerts, 1997; Rosch, 1973). a ‘bottom up’ methodology. We demonstrate this

Historical linguisticsuses this conception of by automatically categorizing thentire lexicon
semantic categoriesxtensively both to describe of a corpususing clustering on the output of a
changes in woraneanings over the yeaasid b  word embedding model.
explain tlem Such approaches tend describe We andyze the resultingcategoiesin light of
changes in the meaning of lexical items ashe predictionsproposedn historical linguistics
changs in the internal structure of semantid¢-ca regarding changes in word meaningsthus
egories. For exampléGeeraerts, 1999 ypothe- providing a fultscale quantitative analysis of
sizes thatchanges in the meaning oflexical changes in the meaning of wordger an entire
item are likely to bechangeswith respect to the corpus.This approal is distinguishedrom pre-
prototypical ‘center’ of the category. Furthe vious research by two main characteristics: first,
more, he proposes that more salierd.( more it provides an exhaustive analysis of an entire
prototypical) meanings will probably be more corpus; second, it is fully bottenp, i.e., the cat-
resistant to change over time than less salieggories obtained emerge from the data, and are
(i.e., less praitypical) meanings. not in any way based on lingtssintuitions. As

Despitethe wealth of data and theories abousuch, it provides an independent way of evalua
changes in the meaning of wordbe conadli- ing linguists’ intuitions, and has the potential to
sions of nost historical linguistic studiebave turn up new, unintuitive or even counterintuitive
been based ogolatedcase studies, ranging from

In this article, we usan automated ho
tom-up approach to identifysemantic
categoies in an entire cqus. We cm-
duct an experiment using a word vector
model to represent the meaning of words.
The word vectors arthen clustered, gk
ing a bottoraup representation of sema
tic categories. Our main finding is that
the likelihood of changes in a word’s
mearing correlates with its position wit

in its cluster

1 Introduction

Copyright © by the paper’s authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.): Word Structure and Word Usrgeeedings of the NetWordS Final
Conference, Pisa, March 3(ril 1, 2015, published dtttp://ceurws.org
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facts about language usage, and hence, by hWhered is the vector’'s dimension length, angd W

pothesis, about knowledge of language. andW’ representwo specificvalues at the same
. . vector point for the first and second worde; r
2 Literature review spectively.

Sincewords with similar meanintpave sint
lar vectorsrelated words areloser to each other
in the semantic space. This makes them ideal for
clustering, as wrd clusters represent semantic
‘areas,’ and the position of a word relative to a

. cluster centroid represents #aliencywith re-

?EL? tdhergntg ?Oetﬁ::égssgd t\l‘/]vehege eraec;h Ov;logﬂcﬁpectto the semantic concept captured by the

9€, €g cluster.This saliencyis higher for wordghat are
changes. Although theseorks are highly useful I heir cl id h d
for our purposesthey do not attempto explan closer totheir cluster cembid. In other words, a
whv words differ in theiriraiectories of change word’s closeness to its cluster centroid is a
b )r/elatin observed chan Je s to linquistic ga measure of its prototypicalityl.o testfor the op-
e%/ers 9 9 9 par timal size of the ‘semantic areas,’ differentmu

o o . bers of clusters were testdebr each the cluster-
e (01 )5t Shelet0 1 ingproccre wascone ndependenty

19 Jney To quantify diachronic word change, we train

were able tomeasure changes in meaning over, e :
) . ; . .~ ~a wordvedor model on a historical corpus in an
time, and to identify which aspect of meaning

had changed and hofe.g., the classical S‘eman_orderly incremental mannerfThe corpus was
. 9 9., the ‘ .~ sorted by year, and set to create word vectors for
tic changes known d®roadening ‘narrowing

, . ) . each year such that the words’ representations at
and "bleaching). Although |nnovat|ve,<_)nly 20 the end otraining of one year are used to initia
clusters were used Moreover clustering was

onlv used to describe patterné chanae. rather ize the model of the following year. This allows
y . P g€, a yearly resolution of the word vector repreaent
than as a possibkxplanatory factor.

tions, which arein turn the basis for later aha
3 Method yses. To detect and quantify meaning charige
each worebf-interest the distancebetween a
A distributed word vectomodel was used to words vector in two consecutive decades was
learnthe context in which the wosebf-interest computed, serving as the degree of meaning
are embeddedEachof these words is repreit- change a word underwent in that time period
ed by a vectoof fixed length The model chang- (with 2 being maximal change and 0 no change)
es the vectors’valuesto maximizethe probabi- Having two representatiah perspectives—
ity in which, on average, these words could-pr synchronic and diachroniewe test the hypothe-
dict ther context.As a result, wordshat predict  sisthat words that exhibit stronger cluster salie
similar contexts woulde represented witimi- ¢y in the synchronic modet i.e., are closer to
lar vectors This ismuch like linguistic iteména  the cluster centroid -are less likely to change
classical structuralistparadigm whose inter- over time in the diachronic model. We thus
changeabilityat a given point or ‘slot’ in the sy measurehe corrdation between the distanoé a
tagmatic chain implies they share certain aspectgord to its cluster centroid at a specific point in
of function or meaning time and the degree of change the word unde
The vectors’ dimensions are opaque from aventoverthe nextdecade.
linguistic point of view asit is still not clear how .
to interpret thenindividually. Only when the full 4  Experiment
range of thevectors’ dimensions itakentogeh-
er does meaning emerges in the semamyjoer
space they occupylhe similarity of vwords is
computed using theosine distancbetween two
word vectors with 0 being identical vectors, and
2 being maximally different

Somerecentwork hasexaminedneaning change
in large corporausing a similar bottorup -
proachand word embedding meth@Kim et al.,
2014) These works analyzedrajectories of
meaning change fan entire lexicon which -

We used the 2nd version of Google Ngram of
fiction English, from which 10 millions §rans
were sampled for each year from 188109 to
serve as our corpus. All words were lower cased.
Word2vec(Mikolov et al.,2013)was useds
N ., the distributed word vector modeThe model
(1) 1F Algs 90 9 U was initiated to Smimensignshfor th?JI word ¢e f
R \ R tors representations, and the window size for
8 Aled 90 °x § Aled 9 ° contextset to 4 which is the maximum size\gi
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en the constraints of the corpWords that p- shutters, 0.04 hat, 0.03
peared less than 10 times in the entire corpus windows, 0.05 cap, 0.04
were discarded from the model vocabulary. doors, 0.08 napkin, 0.09
Training the model was done year by year, and curtains, 0.1 spectacles, 0.09
versions of the model were savedlid yearin- blinds, 8'% h‘?'mlft'ooif'
tervals from 1900 to 2000. g;ltgs, 002 han%lﬁsrc,:hiéf 014
The 7000 most frequent words in therpus gtrot,pé.oz cane, 015

were C_hosena_ls wordsof-interest, representing Table 1: Example for clusters of words using 2000
the entire lexiconFor each of these words, the ¢jysters and their distance from their centroids.

cosine distance between its two vectats spe-

cific yearand10years laterwas computed using  Figure 1 shows the analysis of changes in
(1) above torepresentthe degree of meaning word meaning for the years 1950960. We
change.A standard Kmears clustering proe- chose this decade at random, but the general
dure was conducted on the vector representaﬂo%nd observed here obtaiver the entire per
of the words forthe beginning of each decadeqoqd (19002000). There is acorelation between
from 1900 to 200Gand for different number of the words distances from their centroids and the
clustes from 500 until 5000in increments of degree of meaning Change they underwent in the
500. The distances of ards from their cluster fo”owing decadeand this caelation is obser
centroids were computed for each clustesing aple for different number of clusterge.g, for
(1) above These distances were correlated withsoQ clusters, 1000 clusters, and sa. dile pos
the degree of change the words undenirtite  tjve correlationsre. 3) mean that the more distal
following tenryear period.The orrelationbe- 3 word is from its cluster's centrgithe greater
tweenthe distance of wordffom random c@-  the change its word vectors exhibit the following
troids of different Clusters, on the one hamﬂh,d decade, and vice versa.
the degree of changen the other hangserved  Crucially, he correlations of the distances
as a control condition. from the centroid outperform the correlationfs
41 Results the_ distancesfrom the prototyjral exemp_la,r
which was defined as the exemplar that is the
Table 1 shows six examples of clusters of words;losest to the centraidBBoth the correlations of
The clusters contain words that are semanticallghe distance from the cluster centraidd of the
similar, as well astheir distancefrom their clis-  distance from the prototypical exemplar were
ter centroidslt is important to stress that arse = significantly better than the correlations of the
troid is a mathematical entity, and is not necesgontrol condition(all p’s < .001 under permug-
sarily identical to any particular exemplaile tions tests)
suggest interpreting a word’'s distance from its
cluster's centroid as theegree of its proxiity
to a category’s prototype, or, more generally, as
a measure of prototigality. Defined in this
way, swordis amore prototypical exemplar than
spearor dagger and windowsshuttersor doors
may be more prototypical exemplars aotover
of an entrancehanblinds or gates In addtion,
the clusters capture nesynonyms,like gallop
andtrot, and levelof-categoryrelations e.g., the
modal predicatesllowed, permitted, ableThe
very fact that the model captgrelustersand
distances of words which are intuitively felt to be
semantically closer tor farther awayfrom a cat-
egory prototype ?s already an indication that the |, other words, the likelihood of a word
model is on the right track changing its meaning is betteorrelatedwith the
distance from an abstract measure than with the
distance from an actual word. For example, the

Figure 1.Change in the meanings of words correlated
with distance from centrdifor different numbers of
clusters for the years 1950960.
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to the centroid, which perhaps could be cpace 5  Conclusion

tualizedas a norlexicalized ‘elongated weapon

with a sharp point,’ than its closeness to an actud/® have shownan automated bottomp &p-
word, e.g., sword This is a curious finding Proachfor category formationwhich was done
which seems counténtuitive for nearly all the- 0N @ entirecorpus using the entire lexicon. -
ries of lexical meaning and meaning change. We haveused this approach to supply histor
The magnitude of correians isnot fixed or cal linguisticswith a new quantitative toolto
randomly fluctuating but rather depends on the teSthypothesesboutchange in wordneaning.
number of clustersised It peaks for about 3500 Our main findings are that the likelihood of a
clusters, after which it drops sharply. Since Word’s meamg changing over time correlates
larger number of clusrs necessarily means with its closeness to its semantic cluster’s most
smaller semantic areas’ that are shared éyédr prototypical exemplar, defined as the wordselo

range forthe size ofclusters, which should not ter than the correlation between distance from

be too small or too large. the prototypical exemplar and tli&elihood of
change is the correlation between the likelihood
4.2 Theoretical implications of change and the closeness of a word to its-clu

ter's actual centroid, which is a mathematical
abstraction. This finding is surprising, but is
comparable to the idea that attractors, which are
also mathematical abstractions, may be relevant
for language change.

One of our findingsmatcheswhat might be »
pected based on Geeraert’'s hypothesis,nme
tioned in Section :1a word’s distance fronits
cluster’'s most prototypical exemplar is quite
formative with respect tohow well it fits the
cluster(Fig. 1). This could be taken to corrobo-
rate Roschian prototygeased views. However
anotheffinding is more surprising, namelthata
word’s distance fromts real centroid, an abstract We thank Daphn&Veinshall (Hebrew University
average of the members of a category by definof Jerusalem) and Stéphane Polis (University of
tion, isevenbetterthanthe word’s distance from Liege) for their helpful and insightful comments.
the cluster’'s most prototypical exemplar All errors are, of course, our own.

In fact, our findings are esonant with recent
work in usageébased linguistics on attractors, Reference
‘the state(s) or patterns toward which a system is
drawn’ (Bybee andBeckner, 2015)importantly,  JoanBybee 2010. Language, usage ancbgnition
attractos are ‘mathematical abstractions (poten- CambridgeCambridg University Press.
tially involving many variables in a multidime
sional state space)We do not claim that the Joan Bybeeand Clay Beckner2015. Emergenceat
centroids of the categories identified in our work the cross linguistic level. In B. MacWhinney
are attractors- although this may be the case — and W. O'Grady (eds.), The handbook of
but rather make the more general point that an  language  eergence, ~ 18200.  Wiley
abstract mathematical entity might be relevant ~ Blackwell.
for knowledge of language and for language . .
change. Dirk Geeraerts  1997. D_|achron|c prototype

In the domain of meaning changbetfact that semantics. A .contrlbuuon to historical
words frther from their cluster's centroid are lexicology. Oxfod: Clarendon Press.
more prone to change is in itselfi anovative _
result, for at least two reasons. First, it shows oR"k , i

. o ! . Semantics. A Digestn: A. Blank and PKoch

unbiased quantitative ground_s that the mter_nal (eds.) Historical semantics and ognition
structure of semantic categories or clusters is a  Berlin & New York: Mouton & Gruyter
factor in the relative stability over time of a

word’s meaning. Second, it demonstrafis on  pjk Geeraerts and Hubert Cuyckenéeds.) 2007.

the basis of an entire qus,rather than an indi- The Oxford handbook of cognitivinduistics
vidual word. Ideas in this vein have beenopr Oxford: Oxford University Press

posed in the linguistics literatur€Geeraerts,
1997) but on the basisf isolated case studies Dirk Geeraerts Caroline Gevaerts, and Dirk
which were then generalized. Speelman2011.How Anger Rose: Hypothesis
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perspectives on objectef( Waxman and Ma
1 Introduction kow, 1995). ODo their [childrenDs] categories
reflect only what their language offers, or do
they D must theyp make use of other represant
tions too?OQlark, 2004:472).

Berman (2009) emphasizes that there iska su
stantial difference in adultsO vs. childrenQs lex
cons of established compounds, and that children
have to grasp inter alia the idea of subcategeriz
tion. Clark and Berman claim that Oknowledge
the pertinent lexical items, and not the corstru
tions they appear in, is more important for [ehi
drenOs] compoundingO (1987:560).

In conceptual developmentategory stro-
tures change with age (Keil and Kell§987).

bject categorization allows genkzation over
properties of objects and of novel category
members (Mandler, 2000).

Bornstein and Arterberry (2010) mention two
complementing views of categorization: opr
cessing and structural. On the processing view,
categories are flexible and categorgmbership
of objects can vary in different situations (cf. e.g.
Clark (2004) argues that language acquisitiodones and Smith, 1993). On the structure view,
builds upon already established conceptuml i categories are hierarchically organized taxon
formation, which enables the child to categorizemies (cf. e.g. Murphy, 2002). Instead of RoschOs
objects, relations and events. Childrety man-  (1978) superordinatbasiecsubordinate, levels of
ly on shape as they embark on the mapping afategory inclusiveness can be ordered in & ne
words for objects onto their conceptual categ tral way, such as L(animal), L, (cat, dogs), b
ries of objects, but also pay attention to texture(collies, shepherds), sL(scotch collies, border
size, sound, motion and function. Even intocollies) (Bornstein and Arterberry, 2010:3).
adulthood, children continue the mapping of u ~ Whether categorization proceeds fromn<o
known linguisic items onto conceptual représe crete to abstract or thether way around is still
tations. Young children occasionally form eme under debate. Differentiation theory (e.g. Gibson,
gent categories, based on amomventional di- 1969) stipulates that the ability to make finer
tinctions (e.g. ball for round things).Clark differentiations emerges after broad conceptions
(2004) notes that the pairing of word to objectare acquired. Likewise, Bornstein and Arterberry
enables the child to perceive simitas between (2010) indicate that more inclus levels of ca
cognitive categories, and allows for alternateegorization appear before less inclusive ones,

The present study examingmvel NN can-
pounds produced on linein Swedishchild lan-
guage, with focus on categorizatioBiven that
NN compounds denote fets we concentrate
on the categories those objectddng to. In that
way, our study aimsotprovide evidence obb-
ject categorization in preschool childrefiwo
guestionsare put forward

(i) Does perception play a cratirole for the
childrenOsoinages?

(i) In what way dostructual andprocessing
views on categorization apply tbedate?

Swedish children produce compounds alread
at age tworeflectingthe fact that compounding
is a productive word formation devickn short,
Swedish compounds are rigilgaded, written as
one word, pronounced with atwo-peak
intonation and can exhibit li@on forms.

2 Theoretical background

Copyright © bythe paperOs authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds\W)ord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 3pril 1, 2015, published dtttp://ceurws.org
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and that high perceptual contrasts have @rec4.1 Njand N, sorting

dence over low. Fisher (2011) suggests that aIthe sorting of N1 and N2 shows that several
age 35, perceptual information is anchored more

strongly than conceptual information; co nitivenouns reoccur in thehildrenOs compounds. 126
ngly b » €09 N1 of the 383 compounds were either identical
flexibility develops with age.

Yet, according to Smith (1984), preschoolor belonging to the same morphological favlmlly,
. . such asmorotsvattenOcarres-water andmorst-
children show the ability of both concrete e=at

o S termackaOcarrotsandwichO. With respect tg, N
gorization, due to perceptual characteristics, anq‘:

abstract categorization, leaning on conceptua Is number was as high as 143.
g ' 9 b The largst morphological family found in our

relationships. Ngu_yen and M'urphy (200.338’1 data containwatten Owater®. 12 compounds are
three categorization forms: taxonomic (see

. . attested (7 compounds from one child, whereof 4
above), script and thematic. Scrlpdsed catem
o ) ) havevattenas N, and 3 as N. The two other
ries include objects (e.g. egg, cereal) with the, . . .
; ; - children usedrattenin 4 and 1 instances respe
same functional role in a routine event (e.g- ea . A ~
) . A tively, such asvattenkaffeQvatercoffeeO or the
ing breakfast). Thematic categories involve- o . A ~
. aforementioned morotsvatten Ocarres-waterO.
jects that usudl appear together (e.g. bowl

cereal). Nguyen and Murphy (2003) show thatOther nhouns that_reoccurred nearly_ ten times
. ; . _among the innovations of all three children were
children agad 3 to/, use taxonomic and script

catagorization in a flexible way bil Qcar@%der()clothes@amma@mommyf) and
' vSgOroadOf(d.6).
3  Data and method It is worth not_ing that #hough the same _
nouns were used in several compounds, they did

Thedata consists @383 spontaneously produced not always uphold the same relation to the other
NN compounds from three monolingulvedish  constituent:pizzabil OpizzaarO was used for a
children aged 1 to 6, collected longitudinally car with a pizza print on it (viz. perceptually),
and including contextual information. The khi whereasdimbil OfogcarO referred to an imagi
dren often givean explanation of the intended tive car spraying fog (viz. abstractly).
meaning, e.g.hundstall Odogstable®,Owhere Overall, the overlap between the same nouns
dogs live, outside®. Hendkey seem tounde-  being used in several compounds and as first or
stand the semains of their novetompoundWe  second constituent, can be taken as support for
use a strict selection criterion: only non ClarkOs and BermanOs (1987) claim (cf. 2) that
established compounds in contemporary Swedisbhildren use lexical itemthat they are familiar
are considered with in their compounding.

As a first step to analyze our data, we sort the . .
compounds in two ways: (i) based on; Nii) 4.2 Level of inclusiveness
based on M This is a wg of locating items &-  As for the level of inclusiveness, the compounds
longing to a samemorphological family (cf.  in our data aresituated onL, (bjSrkgrej Obirch
Schreuder and Baayeh997). As a second step, thing®), b (br&drosta OtoasterQ); (Sppésvans
the data is analyzed according to: (iii) level ofQappleail®)or L, (hjSrtklackskrna Oheasheet
inclusiveness (iv) script; (v) thematicity; (vi) shoe$, with Ls; as the predominant level. If we
perception (realorld referent or not, higcan-  look only at N or N, in isolation, they can also
trasts vs. low). As a third step, other charasteri correspond to items located ag (djur OanimalO,
tics appearing from the childrenOs compounds arg (bjsrn Obeard), or L8ppeljuicedapplguiced)

analyzed. in threepsart compounds.
) Moreover, thee are some compounds in our
4 Analysis data containing a taxonomic relation between the

: : : . constituents: two examples angglafEgeDowd
In the analysis we provide evidence of catégor bird® andkinndjurOskiranimalso.

zation concerning larger groups of compounds:.
Below follows some preliminary findingfNote 4.3  Script-based categories

that the compounds can be analyzed according to .
different parameters and, thus, some of them gp"tire sets of the copounds can be analyzed as

into several labels, depending on the parametdl2¥ng the same role ith respecto a script, in
taken under account. which the compounds fulfill the sanpart. All

three children categorize clothes according to
season or weather, as indicated by $omma-
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vantar OsummeglovesO,snistrumpor Osnow redundany, is one way to arrive atvercategdr
stockingsO asinterfickaOwintepocketO. zation, as we see it. For instan&egrSsOcow

There are also compounds in our data whergrassO denotes Oordinary grass, that cows eat®
N; and N participate in the same scripts thataccording to one child. Additionallgn ordhary
concern different types of ediblegrstmjslk car is referred to asnotorbil Omtor-car®, or
OporridgenilkO(eatingbreaktast) or pizzahan-  handfinger OhandingerQis usedinstead of just
burgare Omza—hamburgerQeatlng dinne or fingerfor thebody partIn these three examples,
satglassOssup-ice cream(®atingdessert) N, alone would have been the target like word to
use, but the children limit its use further.

A quite odd categorization made by all three
Thematic categoriesitems with close semantic ~ children, independently, is to add the goal of a
assocation based on, e.g., contiguity, are nmme direction to the dection: kaIasngOpartyoadO
ous within the compoundsAn example is oOr mormorngOgrannyoadO Recall thatSg
hSxafiskspsOwitckish-wandOwhere the child Oroadd was one of the nouns that reoccuered fr
aims at a wand used by a witch, but confuseguently among the novel compoun(s. 4.1).
trollsps Oma_gkwand@ withfiskesp$ Ofisl‘ng- Hence, the three children seem to find nit-i
poeO, and than adds the user of the item is- queportant to name particular roads.
tion (actually a case of Oovercategorizatiaf®, Furthermorenearly 20 of the childrenOsneo
4.6). pounds contain one of the wordsvamma

Several themes are foun@®ne is OsweetsO, Omommy{appaOdaddyO bebis Obabyés N
giving rise to numerous compounds, semahticaor N, such as mammfluga Omomy-flyO,
ly associated or npsuch assilvergodis Odiver  f@elpappa ObiredaddyOor bebismyra Obaby
candy@ndgodisstrumpoOcandgtockingsO antOAll three children coined such compounds,

Most of the thematic categorization found inwhich we irterpret as a kind admergent categ
the childrenOs innovation is abstract and gtountization, as well as of overcategorization. There
ed in conceptual information. Furtimeore, the Wwere two types of relations involved in these
thematic relations are mostly of an inhereat n compounds: animals or insects subcategorized
ture, such as manifested bjungeltrSdOjungle  according to human kinship terms as in the-pr
treeQ, rathehan temporal, such dstbollsplanet ceding examples; mommy or daddybsateg-
Ofootbalplanetd. rized according to some habit, such cga-

rettpappaOcigarettdaddyO.

4.4 Thematic categories

4.5 Perception

. . 47 Adh t izati
Compounds categorized accimngl to Shape are 0¢ categorization

attested, such aR-paprika Oa piece of paprika Barsalou (1983) uses the label ad hoc categories
tha looks like a RO, angssabollOhat crumpled for categories constructed on the spot to achieve
into the shape of a ballhapemay concernei- ~ certain goals, such as Othings to sell at a garage
ther the head or the ndreadof the compound salé). These categories are much less established
Texture is involvedin many of the childrenOs in memory than common categories. We iinte
compounds, such aspSlsmatta OfurcarpetO pret ad hoc categories to encompass compounds
Prints are also a frequent way to distinguistsuch as DowningOs (1977) Oappte seatO,
among clothes they want to wear, or vehicles theand also the examples from Clark, Gelman and
they see, such asehabovementioned Opizza Lane (1985) claimed to involve tamporal rea-
carO. tion, in contrast to compounds with inherengrel
Yet, note that many of the childrenOs coinageipns. According to Clark, Gelman and Lane
which involve perception, can do so in an iraag (1985), children would more often use novel
nary way, or in other words, as mental imagerycompounds to express inherent relations among
A compound, such ashampagnetr§jaOcha- Objects. The opposite stand is takenMisilenius
pagnesweaterO, was uttered to denoteoa- n (1997), spported byBerman(2009) whoclaims
existent sweater that the child just dreamt ughildrenOs novel compoundse Ohighly Oce

when playing. textdependentO and hence more likely to express
o temporary rather than intrinsic relationsO
4.6 Overcategorization (2009:311).

We will use the term OovercategorizationGto | Some innovations in our data can be analyzed
bel somestriking featurs among the children®sas ad hoc instances thaetchildren coin spoat
compounds. Underextension, often involvingneously without a real naming demand. They are
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typically difficult to understand, or does not Analyses.Developmental Psychology6(2):356
make sense, outside the context of the utterance. 365.

An example is one child in the data that invents &ye V. Clark. 2004 How Language Acquisition
triplet of compounds witlylassOice @amO with  Builds on Cognitive DevelopmenfTRENDS in
the goal Othings that could possibly constitute ice Cognitive Science$(10):472478.
creamOtrSglassOwoodce creamsockerglass Eve V. Clark and Ruth A. Berman 1987.Types of

Osugg'lce creamO andlasssgon Qice cream Linguistic Knowledge: Interpreting and Producing
eyesO; the latter denotes, according to the child, compound NounsJournal of Child Language

Oeyglasses but made of ice creaglagy in- 14(3):547567.

stead 6 glass @lagd. Another example is
i AL ~ . ve V. Clark, Susan AGelman and Nancy M. Lane.
kungtrSja OkingsweaterO, coined on the SPOF 1985 Compound Nouns and Category Structure in

\Q’hfﬁ pllay'rg]: Oif you wear that sweater you will Young ChildrenChild Developmen$6(1):8494.
e the kingO. . .

However, our data points in the direction thatPamela Downing 1977 On the Creation and Use of
the childrenOs innovations more often express gzg“Sh Compound Nounsd.anguage53(4):810
inherent relationsthan temporal relations, but

this issue certainly merits further investigation. Anna V. Fisher.2011. Processing of Perceptuat |
formation Is More Robust than Processing oh€o

5 Conclusion ceptual Information in Prescheglge Children:
Evidence from Costs of SwitchingCognition
The study provides evidence of-tine categor 119(2):253264.

zation based on spontaneous produ_ctlon O.f nOV‘13’:Ileanor J.Gibson. 1969. Principles of Perceptual
NN compounds from three Swedish children. Learning and Developmeniew York: Appletort

Compared teexperimental iguations, limited by CenturyCrofts.
the material used and the childrenOs will and e
ergy to participate, our colldon of data is
unique. It shows that high contrast perceptual
features give rise to much subcategorization,
however not at the expense of Conceptua| dubcaSusan SJonesand Linda~B. Smith1993. Place and
egorizationequally importantn our data. Perception in GildrenOs @hcepts. Cognitive k-
Since we lack clear longitudinal facts of how Vvelopment8:113139.
object categorization emerges within thelchi Frank C. Keiland Michael H. Kelly. 1987. Devebe
dren, the structure view is hard to apply. We can mental changes in category sturets.In S. Harnad
state that b and L, categories appear around age (ed.), Categorical Perception: The Groundwork of
2, but lack numberabout their overall frequency ~ Cognition  Cambridge: Cambridge ~University
in relation to more inclusive categorieSiven Press.
that the children show cognitive flexibility in Jean M. Mandler 2000. Perceptual and Concegit
their categorization of an object in a particular Procesgs in hfancy. Journal of Cognition and
way by producing an NN compound, theopr  Development1(1):3-36.
cessing view conforms better to our @laffo  hgmarie Mellenius. 1997.The Acquisition of Nom
conclude, the children often categorize objects in nal Compounding in Swedish[Travaux de
a much more detailed way than adults do. IOInstitut de Linguistique de Lund 31]. Lund: Lund
University Press.

Stevan RHarnad(ed) 1987.Categorical Percption:
The Groundworlof Cognition Cambridge:Cam-
bridge Univesity Press.
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Abstract

This paper proposes a corggsed arla
ysis of deverbal suffixed nouns italian
displaying an ambiguity between a clear
event readingpartenzaOdeparture®) and
a clear property readingnfelligenzaOn-
telligence®). It focuses, in particular on
words derived with the suffixesizaand
-zione. Three sets of syntactic contexts
for words containing the two suffixes
(high+ and lowfrequency-nzawords and
high-frequency -zione words) were x-
tracted from a large corpus of contemnp
rary Italian and coded according to their
semantic reading. The comparison of the
three datasets, omé one side, confirms
an evolution, already observed in the li
erature, ofnzafrom a typically deverbal
action suffix to a typically deadjectival
property suffix, and,on the other side,
shows that the same ambiguity i®-0
served with-zione nouns, although, un-
like the case ofnza,in this case itre-
mains a margindeature. The resultsbe
tained show the interest of largeale
empirical observations for the analysis of
morphological phenomena, and militate
in favour of a model in which (regular)
polysemyshould be considered as aneo
stituting property of derived words.

Introduction

ever, especially in the study of the semantics of
derivational processes, given the pervasiveness
and systematicity of such phenomena as polyse-
my, semantic underspecification, etc. The first
goal of this talk is thus to preseatguments in
favor of an usagdasd model of derivational
morphology, i.e. an approach in which the gro
erties of complex lexemes, and the rules by
which they are formed, are investigated via a
thorough observation of their real contexts of
use. The perspective adopted here is ammexe
plar-based one, in the sense that morphological
competence is considered to emerge on the basis
of the linguistic material speakers are exposed to,
and that this dynamics can be simulated tky ta
ing into account large amounts of real usage d
ta. The analysis psented can also lpalified

as distributional, since it is inspired, in itsnfu
damental assumption, by distributionalist ap-
proaches which are current in semantics (cf.
Lenci, 2008 for an overview), according to
which there is a correlation between a Osit
meaning and its syntactic distribution.

The second goal of thalk is to provide ew
dence in favp of a noncompositional view of
morphological derivation, according to which the
semantic properties of complex lexemes cannot
be simply computed on the basis of the -sub
elements they contain, but rather on the basis of
the lexical relations they enter into. The lack of
full isomorphism between the form and the
meaning of complex lexemes has been observed
and investigated in many cases and in many lan-
guages. These include cases of owearking,

Although having a strong empirical basis is arwhere an element (e.g. an affix) is presenhwit

important feature omostcurrent studies of nre

out carrying any evident meaning (cf. RochZ

phological derivational phenomena, these ar@009, among others, for several examples in
often realized on (sometimes veryda) series of French), and parallel cases of und®arking,
complex words taken in isolation, or on the basisvhere a relevant semantic diffat@tion lacks

of some examples which are intended tonexe an overt formal counterpart. The existence of the
plify the totality of the uses a derived lexeme caratter has been observed since a long time, and is
enter into, or at least the most commonn-Oulinked with several other phenomena which are
markedO, ones. This approach is reductive; ho well known in the literature on morphology and

Copyright © byFabio Montermini Copying permitted for private and academic purposes.
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76



semantics, including (regular) polysemy (Booij

2010: 7879), multifunctionality (LuschYtzky (3)

and Rainer 2013), morphological recycling una partenza/ *latitanza / *intelligenza istantanea
(Hathout 2011), etc. Morphological under Oan instamteparturd lam /intelligenceO

marking, precisely, constitutes the main focus of ) o ) ,
the analysis proposed here. una *partenza / latitanzatihtelligenza di due mesi

Oa twanonthdeparturd lam / intelligence®

2 The data , - .
una *partenza / *latitanza / intelligenza ammirevole
In several |anguage3, deverbal nomsent Oan admirabtd!aparture‘ Iam/intelligenceO
several instances of systematic polysemy, some o
of which are well described in the literature (e.gRoughly, we can distinguish the three types
action / result, cf. Rainel996, BisettcandMel- ~ above according to four dimensions,ex@mpi-
loni, 2007). In particular,ttis paper is focusean ~ fied in Table 1.
cases ofnominalizationwhich, in spite of thie

frequency, have received less attention (but cf. n aCEOH punftual bthrJnd quan:ifiable

Kerleroux 2008 on French) namely deverbal Eft‘irtae:zz: " 5 " 5

nouns displaying an gmbiguigetween an eventTinelligenza B 5) 5) D

and a property reading, as in the following e

amples for the lexemégilanzain Italian: Tablel: Types of deverbal nouns

(1) More specifically, he analysispresented has

la polizia ha eféttuato una vigilanza continua been carried on on nommal'lzatlons 'containing

Opolice guaranteed a continuous control® the two suffixes-nza and -zioné, which share
the property that, when they are construaiach

Vs, verb, they are linked, farally and semantically,
to its paticiple (respetively, the present and the

la sua vigilanza « calata del 50% past participles) or to hhomophonous adjective

Ohis/her attention decreased of 50%0 (accogliere / accogliente ! accoglienzaOe-

ceptance(ducare/ educato! educazioned-
Although Italian is the main focus of this paper,ucationO). In addition, they can also be cortstruc
it should be observed that the same ambiguitgd on an adjective laalg a verbal counterpart
can be bserved in other Romance languagedcf. frequente! frequenzaOfrequencyerfetto
(and in English), involving several cognate &ffi | perfezioneDpdectiond), and in this case, base
es, such as those derived from La#intia, -atio, adjectives more often correspond to an individ
-mentum -tura. In fact, thisambiguity should al-level predicate. In spite of their similarities,
probably be ascribed to a specific propertyhowever, derived nouns imza and in -zione
deverbal suffixes possessed Latin (cf. (2)), present sevat important differences. The most
since it is not observed with other morphologicalrelevan one is probably the fact that whilaza
processes which cannot be directly linked to-co is mainly attached to stative verbs (cf. Gaeta
responding Latin constructions, such warb-  2002), i.e. verbs which aremantically closer to
noun conversions or the (Germanic) deverbafindividual-level) adjectives (cf. Chierchia 1995:

suffix -al in English: 177), no such tendency is observed witfone
which, on the cotrary, seems to display a pre
(2) erence for active event verbs. Consequently,
Lat.: adaequatio (OapmcyO), observantia §Oo apart from some exceptions (plartenzaOdepa
servationQ) ture®), the property reading can be virtuglly a

plied to all-nzanouns, at least in some of their

The polysemyin question can also be linked to uses, while for-zionethe situatbn is reversed:
ysemy _
the larger spectrum of meanings that have been
observed for deverbal nouns; the typiealent In fact, both suffixes may present several different forms
reading and the typical property reading, in factin surface, whose selection depends on the fufrthe base
can be considered #éise two poles of @ontiru- they attach to. The forms given are intended to be labels for
hich includa th inalizati f more abstract formal representations (on the formab-pro

umwhich include the nominalization ot more or lems posed bybnza and £xione cf., respectively, Gaeta,
less permanent states (cf. Fradill, 201% 2002: 127129; Gaeta 2004, 34848; Thornton, 1990;

Montermini, 2010)
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most of them do not allow this reading, whilestruction of property nouns. On the other hand,
others accept it, a behavior for which no cleano comparable shift can be observed-fione
systematicity can be identified:

3 The analysis
;4) In order to test the distribution of eanings
' for -nzaand-zionenouns, in particular along the
event / property divide, | extractede 61 most
frequentlexemes in-anza and -enza (the two
possibleformal variants§ in the Corl$, a large
corpus of written ItalianFor each of the lexemes
in question, 100 contexts of occurrence were
randomly selected, each of which was seimant
cally coded according to its compatibility with
one of the two meanings in question. In partic
lar, the coding was based on such properties as
the possibility of beingletermined byuantificaa-

In addition to the general features describe(ﬁIon or ameasue adjectlvegr the presence ha
sence of temporal boundaries.

above, some empirical observations motivate a~ _; . .
deeper largescale observation of the two deriva Flgu_re 1 shows the distribution of meanings
according to the class of the base (vwestadjec-

ional pr i ion. First, for some of . )
tional processes lquestio St, for some o tive), and, as expected, a strong correlatien b

the_:-nzanouns dlsplaylng an evemeadl_ngthere tween verbbbases an@éventreading, on the one
exists a corresponding noun containing extra

morphological material denoting a property (cf.S'de’ and adjectival bases and property reading,

istenzadassistance® istenzialit): simi on the other, are observed. The diagram also
assistenzaoassistancety assistenziall ). simk shows that, for the most frequenzanouns, the
larly, to a past participle can ecespond a de

. . : ) two schemes are more or less equally available.
rived noun denoting a property, either in concur

rence with azionenoun or not (cfrisoluto !
risolutezza determinato! determinatezzdvs.
determinaziong Second, the observation of real
language use shows that lexemes with a typical
eventmeaning can be used as property nouns,
and viceversa, like in the following examples
taken from the Web:

determinazione
Odetermination® / OdeterminednessO

educazione
OeducationO / OeducatednessO

b. i§truzione B A 3
OinstructionO / *OeducatednessO

risoluzione
OresolutionO / *OdeterminednessO

(5) La produzione basata sultamncorrenzadel
prezzo tende a tagliare i costi sostenuti dalla
produzione basata sulla qualit”.

OProduction bad on low prices (lit. price B
currence) tends to cut the costs incurred byigual

ty based productionO. In order to measure the functioning tbfs ma-

} phological process in the speakersO synchronic
Paolo [E] era un uomo di estrazione nobile, di competence, the same procedure was applied to
grandﬁ‘ educazione istruzione ed esremamente |OW_frequency words Containir}glzain the same
religioso e timorato di Dio. corpus (62 lexemes overall having a frequency !
(Gt. PaulE] was a man of roble lineage, highly 3 88 contexts overall). In this case, as shown in
educated and very cultivated (Ilt of great auc Figure 2, a Strong preference ofza for adje:_

tion and instruction), and &emely religious and tjval bases and for the property reading can be
GodfearingO. observed.

Figurel: Distribution of meanings for the mosteff
guent-nzanouns according to the class of the base

Finally, as shown by Beninc”™ and Penello
(2005), and as confirmed by the data | hava-an 2The lexemes in question range frresenzafrequency
lyzed, while nouns with a pureevent reading 19,671) toindifferenza(frequency 1,671). Of course, the
were the predominant output femzain ancient least was cleared from all lexemes endingnirathat could

. o not be clearly linked to a synchronically existing word.
Italian, it is more employed today for theneo  syp:/icorpora.dslainibo.it/coris_ita.html.
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1 Introduction to test for generalisation of the hidden regular-
ity. W and L&W report such a generalisation ef-
Vector-space models of semantics (VSMs) derivdect even in participants who remained unaware
word representations by keeping track of the coof the relevance of animacy to article usage — se-
occurrence patterns of each word when found ifnantic implicit learning. Paciorek and Williams
large linguistic corpora. By exploiting the fact that (2015) (P&W) report similar effects for a sys-
similar words tend to appear in similar contextstem in which novel verbs (rather than determiners)
(Harris, 1954), such models have been very succollocate with either abstract or concrete nouns.
cessful in tasks of semantic relatedness (Landaudtowever, certain semantic constraints on seman-
and Dumais, 1997; Rohde et al., 2006). A comic implicit learning have been obtained. In P&W
mon criticism addressed towards such models igeneralisation was weaker when tested with items
that those co-occurrence patterns do not explicitijhat were of relatively low semantic similarity to
encode speci ¢ semantic features unlike more trathe exemplars received in training. In L&W Chi-
ditional models of semantic memory (Collins andnese participants showed implicit generalisation
Quillian, 1969; Rogers and McClelland, 2004).0f a system in which determiner usage was gov-
Recently, however, corpus studies (Bresnan an@fned by whether the noun referred to a long or
Hay, 2008; Hill et al., 2013b) have shown that at object (corresponding to the Chinese classi er
some “core' conceptual distinctions such as anisystem) whereas there was no such implicit gen-
macy and concreteness are re ected in the distrieralisation in native English speakers. Based on

butional patterns of words and can be captured b}his evidence we argue that the implicit learnabil-
such models (Hill et al., 2013a). ity of semantic regularities depends on the degree

In the present paper we argue that distributiona‘O which the relevant concept is re ected in lan-

characteristics of words are particularly importantguage use. By formmg se_mgnﬂc_ representations
when considering concept availability under im.Of words based on their distributional character-

plicit language learning conditions. Studies on jm-IStics we may be able to predict what would be

plicit learning of form-meaning connections havelearnable under implicit learning conditions.
highlighted that during the learning process a re;, . .
stricted set of conceptual distinctions are availablu2 Simulation

such as those involving animacy and concretenesgye obtained semantic representations using the
For example, in studies by Williams (2005) (W) skjp-gram  architecture (Mikolov et al., 2013)
and Leung and Williams (2014) (L&W) the partic- provided by theword2vec packagé, trained
ipants were introduced to four novel determineryity hierarchical softmax on the British National
like words: gi, ro, ul, andne They were explic- Corpus or on a Chinese Wikipedia dump le of
itly told that they functioned like the articlehe comparable size. The parameters used were as fol-

but thatgi andro were used with near objects |ows: window size: B5AS5, vector dimensionality:
andro andne with far objects. What they were 300 subsampling threshold:= e 2 only for the

not told was thagi andul were used with living  English corpus.

things ando andnewith non-living things. Par-  thegkip-gram  model encapsulates the idea
ticipants were exposed to grammatical determinerss gistribytional semantics introduced above by
noun combinations in a training task and after-

wards given novel determiner-noun combinations *https://code.google.com/p/word2vec/

Copyright ¢ by the paper's authors. Copying permitted for private and academic purposes.
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Figure 1. Generalisation gradients obtained from
the Williams (2005) dataset. The gradients were
obtained by averaging the output activations for
the grammatical and the ungrammatical pairs, re-
spectively. The network hyperparameters used
were: learning rate: = 0:01, weight decay:

= 0:01, size of hidden layerh 2 R, For this
and all the reported simulations the dashed verti-
cal lines mark the epoch in which the training error
approached zero. See text for more information on
the experiment.

Figure 2: Results of our simulation along with
learning which contexts are more probable for ahe behavioural results of Paciorek and Williams
given word. Concretely, it uses a neural network(2015), exp. 1. The hyperparameters used were
architecture, where each word from a large corthe same as in the simulation of Williams (2005).
pus is presented in the input layer and its context

(i.e. several words around it) in the output layer. .
The goal of the network is to learn a con guration classi er (a feedforward neural network) the task

of weights such that when a word is presented if?f Which was to learn to associate noun represen-
the input layer the nodes in the output that becom&ions to determiners or verbs, depending on the
more activated correspond to those words in th&tudy in question. During the training phase, the

vocabulary, which had appeared more frequentlj’®ural network received as input the semantic vec-
as its context. tors of the nouns and the corresponding determin-

ers/verbs (coded as 1-M-binary vectors, where

As argued above, the resulting representationﬁI is the number of novel non-wordsin the out

will carry, by means of their distributional pat- . . .

. . éaut vector. Using backpropagation with stochas-

terns, semantic information such as concreteness ) . .

. . . tic gradient descent as the learning algorithm, the

or animacy. Consistent with the above hypothe- U
. . . oal of the network was to learn to discriminate

ses, we predict that given a set of words in th

L . etween grammatical and ungrammatical noun —
training phase, the degree to which one can gen- i o .
: . determiner/verb combinations. We hypothesise
eralise to novel nouns will depend on how much

. that this could be possible if either speci ¢ fea-
the relevant concepts are re ected in the former, . . o
. tures of the input representation or a combination
words. If, for example, the words used during the ; .
. . . of them contained the relevant concepts. Consid-
training session do not encode animacy based on . - .
. - . ; ering thedistributednature of our semantic repre-
their co-occurrence statistics, albeit denoting an- : : )
. - . sentations, we explore the latter option by adding
imate nouns, then generalising to other animaté . .
. atanh hidden layer, the purpose of which was to

nouns would be more dif cult.

_ , o extract non-linear combinations of features of the
In order to examine this prediction, we fed the

resulting semantic representations to a non-linear 2All the studies reported use four novel non-words.
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Figure 3: Results of our simulation along with Figure 4: Results from Leung and Williams
the behavioural results of Paciorek and Williams(2014), exp. 3. See text for more info on the mea-
(2015), exp. 4. The hyperparameters used wergures used. The gradients for the ungrammatical
the same as in the simulation of Williams (2005). combinations arel( grammatical). The value of

the weight decay was set to = 0:05 while the

rqest of the hyperparameters used were the same as

input vector. We then recorded the generalisatio ) ) .
P g in the simulation of Williams (2005).

ability through time (epochs) of our classi er by
simply asking what would be the probability of
encountering a known determinkrwith a novel

word w by taking the softmax function: If the model has been successful in learning that

“gi' should be activated more given animate con-
cepts then the probability (y = gijwion) would
exp (net) LW be higher tharP (y = rojwijon). Fig. 1 shows the

koK exp (netyo) performance of the classi er on the testing set of
W where, in the behavioural data, selection of the
grammatical item was signi cantly above chance
Figures 1-4 show the results of the simulationdn @ two alternative forced choice task for the un-
across four different datasets which re ect differ- @vare group. The slopes of the gradients clearly
ent semantic manipulations. The simulations shovwhow that on such a task the model would favour
the generalisation gradients obtained by applyin@rammatical combinations as well.
eg. (1) to every word in the generalisation set and Figures 2-3 plot the results of two experiments
then keeping track of the activation of the differentfrom P&W which focused on the abstract/concrete
determiners (W, L&W) or verbs (P&W) through distinction. P&W used &alse memoryask in the
time. For example, in W where the semantic dis-generalisation phase, measuring learning by com-
tinction was between animate and inanimate conparing the endorsement rates between novel gram-
cepts “gi lion' would be considered a grammaticalmatical and novel ungrammatical verb-noun pairs.
sequence while “ro lion' an ungrammatical one. It was reasoned that if the participants had some

p(y = kjw) = P

3 Results and Discussion
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Suffixation and the expression of time and space iModern Greek
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e.g.,proinos‘of early morning’,vradinos‘of the
Abstract evening’, kalokairinos ‘of the summer’,pasha-
linos ‘of Easter’,aprilianos ‘of April’, simerinos
‘today’s/of today’,pantotinos'of ever - everlast-
ing’ - vorinos‘north’, antikrynos‘of the opposite
side’, brostinos'of the front’, makrinos'distant’.

The temporal sense base-nouns can label
one of the denominations of the internal structure
of the time unit YEAR, e.gkalokairi ‘summer’,
theros‘summer’, fthinoporo ‘autumn’, or DAY,
e.g., proi ‘morning’, vradi ‘evening’, or desig-
nate one of their special denominations, e.g.,
Aprilios ‘April’. Aside from these base-nouns,
we observe that the base can be selected from the
names of important celebrations e.g?asha
‘Easter’, and that the specific deictic (NOW) de-
nominations construct denominal adjectives ex-
clusively with the suffix-in(os), e.g., simerinos
‘of today’, apopsinosof this evening’,htesinos
‘of yesterday’,torinos ‘of now’, fetinos‘of this
year’, persinos‘of last year’,pantotinos'of ever
- everlasting'.

Following our observation of spatial sense
base-nouns we operate a distinction between: (i)
a group of nouns referring to geographical terms,
e.g., vorras ‘north’, oros ‘mountain’, thalassa
‘sea’; (i) toponyms, e.g.Alexandria ‘Alexan-
dria’; and (iii) adverbs constructing denomina-
tions within the deictic system (HERE), e.an-
tikry ‘across’, konta ‘near’, makria ‘far’, piso
‘behind’.

Finally, based on the context, the remaining
nouns in the corpus (13%) can be categorized as
1.1 The -in(os) suffix conveying spatial meaning (provenance), e.g.,
This suffix is applied to a nominal base or2gheladhino ghala ‘cow's  milk’, vodhi-

'~ no/hoirino kreasbovine (beef)/pig (pork) meat’,

an adverbial one Wh'Ch COUle however, be Con(!:jreatini/tyrini evdhomadhaVeatfare/Cheesefare
sidered as a nominal one, given that these ad-

verbs function also as nouns (Berthonneau 198@5\:’ee,k’ anthropini _sympern‘ora human be_ha\_/
o jour’. The same principles hold for the adjectives
493). Consequently, we suggest a unified nomiz_.". P . o .
foteinos ‘bright’, faeinos ‘brilliant’, skoteinos

’ - [0) -
nal base. In our corpus’ base-nouns (87%) bedark’, alithinos ‘real’, that originate in ancient

long to the category of temporal or spatial nounsGreek, where the base-noun functioned as a spa-

This paper draws a comparison, through
semasiological and onomasiological
methods, of three Modern Greek (MG)
suffixes -in(os), -iatik(os) and -isi(os),
which construct denominal adjectives of
time and/or space. Following D. Corbin’s
model (1987; 1991 and forthcoming) of
Construction Morphology, an in depth
analysis of these suffixes’ semantics will
be presented. The results suggest that, in
order to construct a denominal adjective
following the relational Lexeme Con-
struction Rule (LCRg), a categorical,
semantic and pragmatic compatibility are
necessary between the base-noun and the
suffix, as well as between the suffixed
adjective and the noun of the noun phrase
(NP); there are no synonyms even if the
same noun is used as a base-noun. The
three suffixes differ with respect to their
semantic and pragmatic features; as a
consequence, they are used in different
genres. The data has been drawn from
many dictionaries and especially from the
Reverse Dictionary of Modern Greek
(Anastassiadis-Symeonidis, 2002) as well
as theCorpus of Greek TextéGoutsos
2003).

1 The suffixes

Copyright © by the paper’s authors. Copying peredtfor private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (ed)sWord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publisatuttp://ceur-ws.org
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tial noun; relevant passages are preserved whepaidakia ‘lamb cutlets’, ghidhisio ghala‘goat

the noundos ‘light’ and skotos‘darkness’ refer milk’, katsikisio tyri goat cheese’, to a plant,

to the source that transmits light and darkness.g.,kalampokisio alevricorn flour’, thymarisio

respectively (Giannakis, 2001). SimilarBljthi-  meli ‘thyme honey’, to an artefact, e.garelisia

nos ‘real’ refers to location, since —according tobira ‘draught’, to a human or human-like being

Plato— truth originates from the real world. (human entity) or to parts of the human body,

o , through extension, e.gflevisio aima ‘veins’

1.2 The -iatik(os) suffix blood’ or through an intension reading, related to
From a semantic point of view, we noticea stereotypical meaning, e.ggherontisia foni

that approximately 85% of the corpus consists irelderly’s voice’.

bases which are temporal nouns referring to  The availability of the suffixisi(os)in con-

time-measure units, e.ghronos ‘year’ minas temporary language use rather restricted, as it

‘month’ (e)vdhomadhaweek’ as well as their is not encountered in cases where it is possible to

reanalyses, including two subsets: (i) denominasonstruct non-attested lexemes which constitute

tions of special units, e.gDheftera‘Monday’, nothing more than coincidental gaps (Corbin,

Triti ‘Tuesday’, lanouarios ‘January’, Fe- 1987:177).

vrouarios ‘February’; and (ii) denominations

related to the internal structure of the above IS there synonymy?

units, e.g.,proi ‘morning’, mesimeri‘midday’,

anoiksi'spring’ (Berthonneau, 1989). denominal adjectives related to space and time,

. In addition, the bas_e can.be selected. amorng o the -iatik(os) suffix constructs denominal
important days of public holidays or religious

\ . ) : djectives related to time and that thsi(os)
celebrations with which people mark time, an(fia

We argued that then(os) suffix constructs

. . uffix constructs denominal adjectives of prove-
which are therefore _cat_egorlzed as_tempor ance, related to the notion of space. The ques-
g(r)il?gs‘i:ier.s%I(I;‘roAtgrrinl’agF)hrl(ig(I:rr?:o%fiaMNaeyV\’/ 5;‘2?; tion will thus be the following: can we talk about

’ : X synonymy between the temporal and spatial de-
Day’, Pasha ‘Easter’, Hristoughenna'Christ- ynonymy P P

' Aahio-Vasilisthe feast d £ Saint Vasil nominal adjectives constructed with the afore-
.ma,s, \ghio-vasl !S € 1east day of saint vasi-- antioned suffixes and the same base-noun?
ios’, Ai-Dhimitris ‘the feast day of Saint Deme-

. . If we take into account the pragmatic feature
trios’, Kathari Dheftera ‘Clean/Ash Monday’, brag

Kria ‘Carnival festivities' i ‘Eve’ [learned], a feature with a non-binary value (An-
apokfia L-arnival Tesuvities , paramoni ‘=ve . astassiadis-Symeonidis and Fliatouras, 2004), we
Finally, the suffix -iatik(os) is attached to the

. .~ notice that for the base-nouns with a [+learned]
base form of 7 nouns, seemingly not associat

i A o lue, only theiin(os) suffix is applied, that for
with a temporal sensgaidh(i) ‘child’, ghiort(i) the base-r{ouns v(vith) a [-Iearnelzlr]) value only the
‘celebration’, skol(i) ‘leisure’, feggar(i) ‘moon’,

suffixes -iatik(os) and -isi(os) are applied, and,

lghhan(;,pn(_'os) ‘groomr’], nyf(i) “bride’, bkefal(i) that for the base-nouns with a [+/-learned] value
ead. However, these nouns can be encouny weq gyffixes-in(os), -iatik(os)and -isi(os)
tered in contexts that associated to importa

moments of people’s lives, e.qhampriatiko Mre applied. The reason is that the sufiin{os)

: : e . constructs denominal adjectives localizing in
kostoumibridegroom’s suit’,nyfiatiko traghoudi ) g

‘ . S - space and time objectively, i.e., free of prototyp-
:rﬁi?:g!ng song’paidhiatika kamomatechildish ical or stereotypical perceptions (Geeraerts,

1985), contrary to the suffixesatik(os) and
1.3  The -isi(os)suffix -isi(0s), tha_t are associated with the i_ndividu::_xl’s
L _ . _ everyday life. Consequently, the derived adjec-
__The suffix-isi(os) is associated with the no- tiyes are not synonymous, even if the aforemen-
tion of ‘provenance’ (Tsopanakis, 1994), whichijoned suffixes are attached to the same base,
is diachronic in nature, particularly since the‘SUfe.g.,vradino/*vradhiatiko dheltio eidhiseofthe
fix -isi(os) is derived from the latin suffix nsis evening news report’, or to a synonymous base,
which is _as_souated _Wlth this notion (Meyer,e_g_, arnisia/*provatisia paidhakia‘lamb cut-
1895). This is a spatial provenance (where thgys' This is the reason for which only adjectives
base is a proper or common noun referring to thg _jn(os) are encountered in scientific and reli-
natural landscape or to man-made places (Le PSl“ous discourse, in greater percentages in pre-

sant, 2011), e.gyounisios aerasmountain air', meditated speech on television and the radio, as

limnisio psari *fish of the lake’); even if the \ye|| as in newspapers. This means, seman-
base-noun refers to an animal, e.grnisia
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tic/pragmatic factors determine the genre of textow/cow’s (milk/meat)’: the suffixin(os) selects
where a lexeme may be encountered. It is not bgertain properties from the anaphoric/descriptive
chance that the pragmatic feature [learned] imeaning of the base-noun, whereas the suffixes
attributed to a suffix found in ancient Greek andiatik(os) and-isi(os) select from the base-nouns
the feature [-learned] to suffixes that appearethose properties that correspond to an experien-

later, during the Hellenistic era. tial meaning associated with everyday life. We
o can thus explain why the adjectives -in(0s)
3 Compatibility and-iatik(os), or those in-in(os) and-isi(os) are

A categorical as well as semantic and pra not synonyms.
matic com[g)atibility are therefore necessar;r/) bg— b) The reason why certain suffixes cannot be
tween the base-noun and the suffix as well al%ttac_hed to certain base-nouns: com.patl_blllty is
. o equired between the two. The adjectives in
between the derived noun and the modified noun, : )
-in(os) are likely derived from the [+learned] or

""+/-learned] allomorph -
N o . ph of the base-noun, whereas
cal compatibility if the suffixin(os) or the suffix 1 ™ Hioctives. miadk(os) and isi(os) are dor

-iatik(os) were attached to a _verb-base_. .The.r?ived from the [-learned] or [+/-learned] allo-
would be an issue of semantic compatibility 'fmorph of the base-noun, e.gaesimvrinosand

the suffix -in(os) were attached to a non- meriatik N vratikos mi ,
temporal/spatial base-noun or if the suffixmes'me”atI osbut mesimvriatikos midday’,
pedhinos and kampisios but

-iatik(os) were attached to a non-temporal base;pedhisio#kampinos ‘offin a plain’, therinos

noun. Last_ly_, .theTe would bg an issue of pragma%ut *theriatikos‘of the summer’ heimerinosbut
ic_compatibility if the suffix -in(os) were at- *heimeriatikos ‘of the Winter” omfalios and

tached to a [learned] base-noun or if the SUf-nxafalisiosbut *omfalisios,*afalios ‘umbilical’.

-iatik(os) were attached to a [+learned] base- o

noun, e.g., if the adjectivaniksiatikos ‘of Kai .C) The relz(alsol? y\{hykbot‘hfthhe adjectl\szsto-

spring’ modified the nouisimeria‘equinox’. alrlnosqnd alo airiat 050 the summer: are
Therefore, each of the aforementioned Suf_grammatlcal without being synonymous: they

. . : , . both share the [+/-learned] feature.
fixes is characterized by their categorical, seman- o .
d) The reason why it is grammatical to say

tic, and pragmatic/stylistic specifications and, raohmatika anoiksiatikos kairogeal sprin
according to this “genetic inheritance”, it parici prag , X L pring
weather’, praghmatika vounisios aerasreal

pates in the LCR. Subsequently, within the mountain air’, but we do not sayraghmatika
framework of Construction Morphology, the no- earini isimeria ‘real  vernal  equinox

g?;mr?]fatﬁ:c;mga}ﬂgg’;{n;?tgsmu'[es the key to *prag_hmatika oreinos oghko_SreaI mountain

' massif’: the adverbpraghmatika ‘real/proper’
modifies qualifyingadjectives but not taxonom-
ic/relational ones.

Starting from the semantic function of each  e) The reason why the suffein(os) is se-
suffix at the word-construction level of wordslectedin utterances that refer to the speaker’s
that belong to the same onomasiological field, oHHERE and NOW”, within the deictic system:
one hand, similarities as well as differences aadjectives inin(os) merely denote a location in
both the semantic and pragmatic level can bspace and time; that is, within the NP, they create
explained. For example, terms suchkedokair- a temporal or spatial relationship between the
iatikos — kalokairinosof the summer’ kampisi- modified noun and the time period or the loca-
os — pedhino%f/in a plain’; on the other hand, tion signified by the base-noun. Conversely, the
predictions can be formulated, in the sense thauffix -iatik(os) is associated with a subjective,
restrictions are imposed, e.g.avrianos - experiential and/or stereotypical temporal mean-
*avriatikos ‘of tomorrow’, kontinos - *kontaios ing, while the suffix-isi(0s) is experientially as-
‘near’ (similarly: mesaiosmiddle’), ghenarisios sociated with the notion of provenance, e.g.,

4  Predictions

- *lanouarisios‘of January’. brostinos - *brostisiosof the front’, simerinos —
According to this model we are able to ex-*simeriatikos, *simerisiosof today’.
plain: f) The reason why the adjectivé#tiatikos

a) The reason why it is possible to derive ad‘of Tuesday’, tetartiatikos ‘of Wednesday’,
jectives with different suffixes from the samepemptiatikosof Thursday’ (and the correspond-
base-noun e.gyradhinos — vradhiatiko%f the ing adverbs) are not encountered in written texts:
evening’, agheladhisios — agheladhinosf a are they potential or non-grammatical words?
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According to the theoretical framework followed This study examines the abstract system — in
throughout this article, the aforementioned wordshe form of LCRs and the suffixes’ semantic in-
are constructed according to the L{igRand are, struction, which, according to several theories, is
therefore, potential words. However, they are nohomogeneous. However, the present study is
encountered in written texts due to pragmatibased on actual language use, since it takes into
factors, as individuals — marking time and de<onsideration rich authentic language data within
marcating their life according to a sum — in ourcontext, linguistic production of native speakers,
case, a sum of days —, are inclined to pay attelas well as metalinguistic texts. In particular, the
tion only to the beginning and the end, that is, fostudy of concordances in theorpus of Greek
people, the days that mark the beginning and theextsillustrated the breadth of use of derivatives
end of the week are of particular importance.  that carry the suffixes in question.

Based on what | have stated above, | suggest The homogeneity of the abstract system is
the following categorization of the three suffixescontrasted to the linguistic variety characterizing

according to semantic criteria: the use of the system, and simultaneously, it con-
stitutes an essential linguistic attribute.
experiential objective In our case, variety is associated with the
space -isi(0s) , varying degrees of availability of the suffixes in
. — -in(os) . .
time -iatik(os) guestion, as well as with the [+/- learned] feature

This simultaneous examination is beneficial to
Table 1: Semantic distribution of the suffixes poth, as it bridges the gap between theory and

-iatik(os), -in(0s), -isi(0s) practice to the extent that one fuels the other.
o This is a dynamic, dialectical relationship that
5 Impact on the theory of derivation explains language change, which has been a top-

ic of interest either in the form of borrowing,

Every suffix is characterized by their cate- duri ler ti h h th ¢
gorical, semantic, and pragmatic/stylistic specifi- uring earlier times, or through the non-irequent

cations and, according to this “genetic inheroccurrence of theisi(os) suffix in contemporary
itance”, they participate in the LCR&onse- language.

quently, within the field of Construction Mor- Furthermore, an assouat'lon has been at-
phology, the notion of compatibility is key no- tempted between the onomasiological method —

tion for grammaticality judgements. Thus i,[which, in our case, originates from the notion of

seems to me that it is a bit far-fetched to attebu time and space — and the semasiological method.

anomalies/exceptions, or even a lack of produc--l.-he latter, starting from the form of the suffixes

tivity, to lexicon merely because the study of 121IK(0S) -in(os)and-isi(os) focused on the ex-

lexicon constitutes unmapped territory (see alsfFnsive analysis .Of their semantic instruction,
Anastassiadis-Syméonidis, 2003). unlike other studies th_at are limited to a basic
Similarly, as there is no synonymy betweenores\?vmﬁf['og oéseépa}ntlﬁ featu.resl.f K of
lexemes, there is neither synonymy between suE Ithin D. Mor 't? Slt eoretical framework o
fixes nor between their derivatives, even if the onstruction Morphology, meaning occupies a
ntral role, since the units that contribute to it

related suffixes are attached to the same base Or

if the same suffix is attached to a synonymougre meaning-bearing units. The construc_:ted lex-
base emes demand a more complex analysis at the

Lastly, semantic/pragmatic reasons deterS€mantic level in comparison to simple ones. The

mine the genre of text wherein a derived lexemEFasons are multiple: (1) because two elements

will appear, due to semantic/pragmatic feature%""rt'c'pa.te — the base and the suffix; (i) because
of both the base as well as the suffix. the suffix is encountered in many other con-
structed lexemes; (iii) because the base is part of

6 Conclusion other constructed lexemes with a different suffix;
and, (iv) because the meaning and the behavior
Since the lexicon does not constitute a sepaat the level of anaphora of constructed lexemes
rate level of linguistic analysis, but horizontalyare associated with their morphological structure.
cuts through all levels, the properties of thos@hrough implementing this theoretical frame-
levels are to be taken into consideration, that isyork, it was possible to compare the semantic
phonological, morphological, syntactic, semantidnstruction of the suffixesiatik(os), -in(os) and
and pragmatic. -isi(0s), the interpretation of semantic similarities
and differences between derived words that carry
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those suffixes, as well as the interpretation o€orbin, D. 11987. Morphologie. dérivationnelle et
grammaticality through the notion of compatibil- ~ Structuration du  lexique. Villeneuve d'Ascq:
ity between the base-noun and the suffix with Presses Universitaires de Lille 1§91

regard to grammatical category, meaning, an@orbin, D. 1991. Introduction- La formation des
pragmatic level. mots: structures et interprétationsexique 10,7-
30.

Corbin, D. forthcoming. Le lexique construit.

Méthodologie d'analyse
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Abstract that manipulates both type and typicality. We
' discuss the performance of existing DSMs and a
We aim to model the results from a self-  novel DSM combination. We also discuss how

paced reading experiment, which tested type information can be emerge from distribu-
the effect of semantic type clash and typ-  tional information.

icality on the processing of German com-
plement coercion. We present two distri- 2 Manipulating Type and Typicality
butional semantic models to test if they
can model the effect of both type and typ-
icality in the psycholinguistic study. We

show that one of the models, without ex-
plicitly representing type information, can
account both for the effect of type and typ-
icality in complement coercion.

In a self-paced reading study on German comple-
ment coercion (Zarcone et al., in preparation), we
have manipulated both type and typicality. The
dataset consists of 20 pairs of subjets (S) and as-
pectual verbs (V). Each pair is combined with four
nominal objects (O) in SOV order:

. . [s DasGeburtstagskind] hat[o mit den Geschenken
1 Introduction: Complement Coercion [s Thebirthday boy]  has[o with the presents

) / der Feier der Suppé der Schicht]v angefangen.
Complement coerciormhe author began the book  /party /soup  /work shift] [v beguri.

I readingthe book has been shown to cause an
increase in processing cost (Pyéden and McEI-
ree, 2006; Katsika et al., 2012), which has been a

32?5 ?D;O i?)tﬁ]ed 2?:5;?,:? tt V‘_’ggg(}?{; e\(/)irjé-;zs;tmg (work shify. The low-typicality objects are drawn
g y g ov) ____from the high-typicality objects of other S-V pairs.

The i . . ts is f . T
€ Increase In processing Costs Is ound in com The self—paced reading study yielded the fol-

parison with a baseline condition, where the sam? . iani cant effects: (1 ftact of tvpical
verb is combined with an event-denoting objectoWlng signi cant effects: (1) an effect of typical-

(journey), which does not trigger a type clash. |ty_on read_mg t_|me_>st(_= 2:28;'p - :(.)2) a1_t the
A second in uence on processing cost is theobject region (indicating subject-object integra-

thematic t or typicality of the llers of the verb's tion), (2) an effect of object type on reading times

argument slots (Bicknell et al., 2010; Matsuki etg[]c :he fzs;epczla:s%) ?;;haenvi?:tte)zrr;gtliz?w (g;? reg'zz q
al., 2011): high-typicality combinations are pro- yp ’ yp

. Co thematic t at the verb regiont(= 2:04; p = :04).
cessed more quickly than low-typicality oneke Mean reading tim r condition are reported in
mechanic checked the brakighe spelling. €an reading imes per co on are reporte

Distributional semantic models (DSMs) can Table 1, In. sum, the study shows that cpmple—
.77 ment coercion involves both type and typicality.
successfully model a range of psycholinguistic.

phenomena, including the effect of typicality Thus, computational models of complement coer-

on complement coercion (Zarcone et al., 2012).Clon need to account for both.

However, they generally do not include a notion3 Modeling the Experimental Results

of type. Can a DSM account for effects both of

type and typicality? Distributional semantic models (DSMs) repre-
In this paper, we consider experimental resultsent word meaning as high-dimensional vectors

from a study on complement coercion in Germarrecording co-occurrences with elements of their

The objects are: a high-typicality entity
S(_present}; a high-typicality eventfarty); a low-
typicality entity (soup; and a low-typicality event

Copyright ¢ by the paper's authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.Word Structure and Word UsagBroceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, published at http://ceur-ws.org
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Object region Verb region
mit den Geschenken  angefangen
with the presents began
high- t entity 642 819
high- t event 655 736
low- t entity 667 802
low- t event 710 806

Figure 1: ECU vs. Joint Expectations for the verb

Table 1: Mean reading times per condition (in

ms) in the self-paced reading study. ECU. We call the models following the ECU

o _ procedureSOV+ and SOV* depending on their
usage contexts. Semantic similarity is de ned incompination operation (sum and product, respec-
terms of a vector similarity metric such as cosine.tive|y)_ Simpler models only consider the in u-

Distriputional Memory (DM, Baroni aqd Lenci ence of subject or object on the ve®\(and OV
(2010)) is @ DSM that includes syntactic knowl- respectively), just by leaving out the combination
edge into the word representations. More CONgtep  These models can successfully account for
cretely, the TypeDM version of DM records word- reading time results on a dataset of complement

relation-word tupleswy r woi. The tuples are  coercion in German that manipulates typicality but
weighted byLocal Mutual Information(Evert, ot type (Zarcone et al., 2012).

2005), which can be employed to model predicate-
argument typicality. For example, the weight of

In order to test ECU on a dataset which ma-
nipulates both type and typicality, we evaluate the

tbookobj read is higher tharflabel obj read, following ECU models on the complement coer-
which in turn is higher thahelephantobj read. cion data in (Zarcone et al., in preparatior§O

TypeDM has been shown to be versatile and effect-o model effects at the object given the subject;

tive in several semantic tasks, including predictingsov+ SOV*andOV to model effects at the verb
verb-argument plausibility. We expect these models to account for the typi-

3.1 Complement Coercion and DSMs. cality effect at the object (1), but not for the type

DM has been extended into the Expectation Com?ﬁmtS atthe verb (2,3). N
The results are summarized in Table 2 (left and

iti t I (E Lenci (2011
position and Update model (ECU, Lenci (20 ))’middle). In accordance with our predictioBO

a family of procedures that can be used to pre-

dict the typicality of one sentence part given othercom:"CtIy yields the typicality effect at the object

—_ 1 *
sentence parts. E.g., to model the typicality al(F = 7.38, p< 0.01). NeitherSOV+, SOV nor

the verb region in a German sentence with SO\PV can model the type-typicality interaction at the
- N :

word order (e.gDas Geburtstagskind hat mit dem verb (3).ﬁSurtpr|fst|neg, 'E(ht(;]ugIS()t)V ;Edg);/z)gglj

Geschenk angefangen / The birthday boy has witézz)’San (3 ISC— (230 ggg a 0 ngr (F= A | =P

the present begynECU determines the thematic ~ and F = 20.388, p 0.001, respeciively).

tfor the verb given subject and object: Joint Expectations. The reading time study

compute an expectation for the verb given thefound that the subject-object typicality effects
subjects, as the distribution over verhsde-  linger at the verb, interacting with type. The main
ned by the weights of the tuplelss subj vi shortcoming of ECU is its inability to model the
) ) typicality effects at the verb. This is due to the ar-
compute an expectation for the verb given theghitecture of th&OVmodels (cf. Fig. 1, top): they
objecto, as the distribution over verbsde- .o mnyte the expectations for the verb rst from
ned by the weights of the tuplelo obj Vvi.  the gubject$V) and update them with the object's
To combine the subject and object expectationsgxpectations@V). They ignore the interaction be-
we combine the two distributions component bytween subject and object (SO) —the source of typi-
component, typically either by sum or products.cality effects (1,3) — corresponding to the assump-
This distribution is then represented in a vectottion that this interaction should only matter at the
space by computing the centroid or prototype ofobject. In order to account for this, we draw an
the vectors of the 20 most expected verbs. Finallyanalogy to the concept gdint probability:
the thematic t for a verly given the subjecs and
the objeci is its cosine similarity to the centroid. P(S;0;V)
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non-compos. ECU JE
SO ov SOV+ | SOV* | SO+0V | SO*OV
(1) effect of typicality at the object region (SO interaction) X X X
(2) effect of type at the verb region (type clash) X X X
(3) type x thematic tinteraction at the verb region

Table 2: Overview of the results of the different DSMs: non-compositional, ECU and JE.

which is equivalent (by the chain rule), to 4 Discussion: Type and Typicality

We found that th&Omodel successfully accounts

for the effect of typicality at the object. This is

not surprising: one of the most typical tasks suc-

Treating the rst term as a constant prior, we ob-cessfully performed by distributional models such

tain as ECU is predicting verb-argument plausibility,
P(0jS)P(V]O) and ECU had. alrt_aady been §ucc.essfull in modeling

effects of typicality on reading times in German
complement coercion (Zarcone et al., 2012).
On the other hand, the ECBOV models were

P(S)P(CjS)P(VjO)

which we can interpret distributionally as motiva-

tion to reweightthe typicality of the verb given not able to account for the type—typicality interac-
the object with the typicality of the object given {ion at the verb. The JE modes0 * OV), which

the subject, thus re-introducing the subject-objecW resented 1 alternative to the ECU model
interaction into the verb prediction (cf. Figure 1, € presented as an atternative 1o the ode

bottom). to better account for the typicality effects at the

, _ verb, yielded effects of both type and typicality at
In_ the Joint Expgctanon (JEnodel, the the—_ the verb, but did not account for their interaction.
matic t score assigned to the target verb is in-

d both by th b's th fic t with th Our most surprising result is that tl®/, SOV*
uenced both by the verb's thematic 1 with e 5 hdso*ov models explain the effect of type. As
object (the verb's initial thematic t score, equiva-

) . . . DSMs do not represent this concept explicitly, a
lent to the ECU We|gh_t fo'r theobjec_tobj \{erb possible interpretation suggested by our results is
tuplg) and by the objects thematic .t with the that type and typicality are not distinct categories,
SUbJ?Ct (equwalgnt to the ECU. we_|ght for .the but capture properties of predicate-argument com-
hsubjectverb_ object tuple), which in tum is binations at different granularity levels.

“Sef" t? reweight the verb§ score. _ ~ Distributional models can account for types be-
Similar to ECU, there is a choice of combi- c5,se they emerge from the observed corpus distri-
nation operations in JE (sum or product). Sinc&ytions. Speci cally, for the aspectual verbs used
JE can be formulated as a simple wrapper aroungh the present data set, the distribution over their
ECU, ECU can be used to compute the individualobjectS _ namely that event nouns occur much

components (e.g. SO, OV, or more complex 0nesy,re frequently that object nouns (Zarcone et al.,
and these then just need to be combined additivel2013) — corresponds more naturally to an inter-
(SO+QV) or multiplicatively (SO*OV). pretation in terms of types than of typicality. A
The right-hand side of Table 2 shows the resultgompositional distributional model where seman-
for JE.SO+OVyields an effect of typicality (F = tic types emerge as patterns of behavior has the
6.777, p< 0.05) but no effect of type (2) or in- advantage of relying on minimal assumptions re-
teraction (3). SO*OV yields two main effects of garding the granularity of the type ontology, which
(2) type (F = 7.2359, g 0.05) and typicality (F = s intriguing, as pattern recognition is a key aspect
7.2359, p< 0.01), although no interaction (3).  of human cognition (Rumelhart and McClelland,
Comparing the two models, we see that ECU1987; Saffran et al., 1996; Tomasello, 2009).
SOaccounts for the results obtained at the object In conclusion, the picture that emerges from
(1), but theSOV models cannot explain the inter- our experiments is one where (1) expectations for
action with typicality on the verb (2,3). JEEQ * predicate-argument combinations have a hierar-
QOV) models the effects of both type (2) and typ-chical structure, with types as a high-level distinc-
icality at the verb, but does not (yet) account fortion and typicality as a low-level distinction, (2)
their interaction (3). both levels are different, but interact early during
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processing, in uencing reading times, and (3) bothMichael Tomasello. 2009Constructing a language:

type and typicality can emerge from the “same A usage-based theory of language acquisitibfar-
same” distributional model vard University Press, Cambridge, MA.
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1 Introduction

According to the duatoute race model of co-
pound word identification (Pollatsek, Hyona, &
Bertram, 2000), the holistic route and thermo
phological decompositionroute operate in ta
dem. Bertram and Hyona (2003posited that

word length modulates the interplay between th

two access routedVhen a ompound word is
sufficiently shortsothat all or most of its letters
fall on the foveal region when fixating during
reading, the holistic routgets a head start and
completes faster than the morphological rout
and thus the word isore likely to beidentified

as a whole. On the other hand, when a compoun

word isso long that a subset of letters is beyon

foveal reach, the identification is initiated by first

recognizing the initial constituent followed by
the recognition of the second constituerd #mat
of the whole word.

In their study examining therocessingof
novel compound wordsollatseket al. (2011)
demonstrated that the decomposition route
played evena more prominent rolan processing
novel than lexicalized compound word®d-
latsek ¢ al. (2011) compared the processing o
novel and existing Finnish compound words b

an independent woydeparately for longave-
age length of 13 lettergxisting and novel ao-
pound wordsThe length ofthe first constituent

as well as the frequency of the second constitue

was matched across conditiofr first fixation
duration, which indexes early effects in word
processing, an effect of firsbnstituent freque
cy was observed that was similardize for -
isting and novel compound wordsor gaze di-
ration (i.e. the summed duration of fixations

Y,
manipulating the frequency of first constituent as

Koski Alexander Pollatsek
Department of Psychology
University of Massachusetts

Amherst, MA, USA

@utu.fi pollatsek@psych.umass.ed

latest stage®f processing during the firptass
reading, indexed by fixation time spent on the
target word after fixating away from the first
constituent but before exiting the word, only a
main effect of novelty was observells regards
to the processing of long nely‘compound words,
the pattern of results was taken to suggest a two
gtage process. During the first stage, lexieal a
cess is achieved for the compound word consti
uents. During the second staglee meaning of
the novel compound word is composed out ef th
constituent meaningsThe second tage is as-
sumed to takéonger when the frequency of the
Sirst constituent is lowbecauseghe prototypical
rglationshiys that thelow-frequency first congt
entwould beengaged ircompounéhg are not
irmly established

In the present study, wrirther investigated
the processing of novel and lexicalizEthnish
two-noun compound wordsThis time we ma-
nipulated the frequency of the second constituent
(the compound head). It was done separately for
existing and novel compound words. Moreover,
we also manipulated the length of the compound
words. Ifindeed word length strongly determines
ghe interplay between the holistic and decomp
sition routein compound word identificatigras
rgued by Bertramral Hyona (2003)the na-
hipulation of the secondonstituent frequency
tapping into the decomposition process should
result in different type of processingespecially
for short existingversusnovel compound words.

ort existing compound wordse more likely
be identified by the holistic route, whereas short
novel compound words have to be processed via
the morphological decomposition route. For long
compound words, on the other hand, the manip
lation of the secad-constituent frequency should
lead to les dramaticdifferences between exis

made_ on the vyord before exiting to the right Oring and novel compoundas the decomposition
left) first-constituent frequency was greater for

novel than existing compound wordg$:or the

&RS\ULJKW <« E\ WKH SDSHUYV DXWKRUV &RS\LQJ SHUPLWWHG
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edsW)/ord Structure and Word Usageroceeding of the NetWordS Final
Conference, Pisa, March &pril 1, 2015, published dittp://ceurws.org
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route isassumed to bim operatiorfor both word  constituent fequency effect was only observed
types for short novel compounds.

Adult readers read sentencently for com- Gaze duration: In gaze durationsumming up
prehension while their eye movements weig re all fixations made dimg the firstpass reading,
istered. The target compadinvords were m- the main effectof word type,word lengthand
bedded somewhere in the middletbé sentec-r  secondconstituent frequencywere all signifi-
es. The frequency of the second constituent asaant Gaze duratiorwas significantly longer for
separate word was manipulated for shod9 (7 novel than existing worgddonger for long than
letterg lexicalized (e.g.savukala= smoked fish) short words, and longer for compoundsitzin-
and novel(e.g. hymykisa= smile contegtcom- ing a lowfrequency than higffrequency second
pounds as well as fdong (1216 letterg lexicd-  constituent.Similarly to second fixation dar
ized (e.g.,hiekkapaperiE sand paper) and novel tion, gaze duratioralsorevealed a reliable three
(e.g., skandaalivaali= scandal electigncom-  way interactiorbetween the manipulated factors
pound words. Thus, the experimental design wals order to examine in more detail the intera
a 2 (low vs. high frequency second constituent) xion, it wasbroken down into two sepate 22
2 word type (eisting vs. novel) x 2 word length ANOVAs, one forthe short and another fahe
(short vs. long) withirparticipants desigrCom-  long conpound words.
prehensibility of the novel compound words was  For the long compound words, there was a
secured by aating test conducted prior to the main effect of word type and second constituent
experiment propeiOnly novel compound words frequency, but no reliable interaction between
whose meaningcould be computed whout them, suggestinghat the secondonstituent fe-
providing any linguistic context were chosen forquency effect was of similar magnitude for é¢xis
the study.The frequency of the first constituent ing (an effect size of 91 ms) and novel (an effect
was matched across the conditions, as was tisze of 111 msgompound wordsHowever, for
frequency of the short and long existingnco short words, the Word Type x Second

pound words. ConstituentFrequency proved significanT his
interaction reflected the fact that the second
2 Results constituent frequency effect was considerably

greater for novel (an effect size of 155 ms) than
for existing (an effect size of 42 ms) compound
words.

Several eye fixation measures were usedap
into the time course of compound wordopr

cessing.The arliest effects were measured by Total fixation time: We also analyzed the

first fixation duration. Early, but Iess'|mr.ned|ate total fixation time spent reading the target words.
effects were measured by second fixationadur . . C.
This measure indexes late effects; it sums up the

tion and gaze duration. Still later effects were . o :
N o duration of all fixations made on the word during
measured by totdixation time, which is the sum

of all fixations, both firsipass and secorghss, the firstpass and secplpﬁss 'readmg. In- this
measure, the thregay interactionobtained for
made on the target word.

First fixation duration - In the ealiest stages second fixation duration and gaze duration was

of foveal wordprocessing. indexed by first fix ~ 1° longer significant. However, the interaction
; . P 9. y between word type and seceoonstituent fe-
tion duration, no effects of novelty or secend

corstituent freaueay were observed quency was almost significant. This interaction
Second fix;.{ioer‘l:yduratiort A bit Iéter in the reflects the fact that in total fixation tinbe d-

rocessing timeline. main effects of novelty an 4ect of second constituent frequency was greater
P gl ' y or novel than existing compound words, regar
secondconstituent frequency were obtained

These effects were modified by interactions i less of word length.The size of the second
. ) '} 0y constituent frequency effect was 51 ms for the
volving word length, including thehreeway

interaction. This interaction was broken down byeélr;t;)r:)%n%zmpounds and 151 ms for the novel

computing a separate 2x2 ANOVA for short and” Summary of results The following picture

long compounds, respectively. These analyseesmerges from the pattern ofstdts presented
revealed no effect of novelty or secend

) above In the earliesstages of word processing,
constituent frequency for long compounds, . . :
) no signs of either novelty or secendnstituent
whereas for short comp both main effects frequency were seen, which suggests that these
and their interaction proved significant. The i q y : 99

: effects took some time to develop duringme:
teraction reflected the fact that the secondpound word identification. For long compounds,
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these effects werestill absent in second fixation alsobecomesactivewhenidentifying short lek
duration but emerged in gaze duratioor Bhort calized compounds.
compoundsthe effecs were already visible in A possible theoretical framework that cast a
second fixation durationFinally, the measure count for the obtained pattern of results idual
indexing secnd-pass readingdemonstrated a routecascadenodel assuming that identification
greaterseconedconstituent effecfor novel than always stag out with the decomposition route
existingcompoundsAll in all, the pattern of e-  with the process quickly cascading into the $woli
sults suggest that meaning composition takes tic accessin the case ofshort compounds and
place withmore delay for long thanshort can-  with some delay irthe case of long compounds.
pound words Whena compound wal is short,its constituents
are also short and may be accessegpidly. On
the other hand, kenthe wordis long, not only
3 Conclusiors the constituents are likely to be longerd may
thus lengthen their accedsutthe morphological
segmentatiorprocessmay also need additional
time. Hence, the holistic route is activated with
some delay after the decomposition route i& act
vated.The suggested model may be furthet-tes
ed by replicating the present study by manipula
ing the frequency of first constituent separately
for long and short, novel and lexicalizednto
pound words.

The present study provided filner evidence for
the view (Bertram anddyona, 2003 2013, ac-
cording to which word length modifies the ael
tive role of the holistic versus the morphological
decomposition route in compound word identif
caion. The decompositiorroute is an integral
part in identifying long compound wordse-
causeholistic processing is not viabtiue to vs-
ual acuity constraintsThis became apparent in
the effect of the second constituent frequency
indexing access via morphological constituents
beingsimilar in magnitude fothe novel and |-
icalized compound word€On the other hand,
whenlexical access vithe holigic route 8 a -  Bertram, R., & Hyona, J. (2003)he length ofa
able option, as is the case with short existing complex word modifies the role of morphological
compound words that fit in the foveal area of the Structure: Evidence from eye movements whe
eyeswhenthe wad is fixated, the novelty effect ~ éading short and long Finnish compoundsu-
emerged relatively early (during second fixation) @ °f Memory and Language, 4615634.

andthe secongtonstituent frequency effect was Bertram, R., & Hyona, J. (2013). The role of hyphe
considerably smaller for existing than novel at the constituent boundary in compound word
compound wordsluring firstpass readingrina- identification: Facilitative for _Iong, detrimental for
ly, the secongbass reading mease demonstré short compound word€xperimental Psychology,
ed a greater effect of constituent frequency for 60, 157163.

novel than lexicalized compounds. This may béollatsek, A Bertram, R.& Hyona, J. (2011)Pro-
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taken to suggest that meaning compositakes cessing novel and lexicalised Finnish compound
longer when the frequency of tBecondconsti- words. Journal of Cognitive Psycholog®3, 795
uent is low, since the typical relationskippw- 810.

frequency constituest are engaged incom-  Pollatsek,A., Hyén4, J., & Bertram (2000Yhe role
pounds aréessfirmly established. of morphological constituents in reading Finnish

There are also two findings that are notneo ~ compound words.Journal of Experimental Bs
pletely in line with the visual acuity principle  chology: Human Perception and Performance, 26
proposed by Bertram and Hyona (2003). One is 820-833.
the absence of an early novelty efféor short
compound words. If the holistic route is immed
ately activatd when making the first fixation on
the word, there should have been a novelty effect
in first fixation duration. Second, there was a 42
ms effect of second constituent frequencygaze
duration even for existing short compound
words, suggesting that the decomposition route
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_ gling betwe@ memory retrieval and semantic
1 Introduction integration preesses [e.g., Hoecks & Brower,

Idiomatic expressions, such beeak the iceare 2014].
pervasive in everyday communication. They arey  The present Study
frequently ceoccurring sequencesd words with
a conventionaimeaning that is not derived from We carried out two Expanents in which
word-by-word semantic compdason, but rather short and literally plausible idms (e.g.,break
can be retrieved as such fromnsantic memory. the icé, i.e. having a literal wellormed meaning
Idioms are often read faster compared to literaand a congntional meaing, were embedded in
sentences [e.g., SiyanovM@hanturia et al., 2011] literal or idiomatic contexts. Notably, aterials
and also lexical decision times are faster dn i were designed in such way that the setiaé
iom related words than ontdiral related targets context would constrain expectations on thpe u
[e.g., Cacciari & Tabossi, 1988]. Recent EEGcoming target words to a similar extent across
data further suggest thaemnsantic composition conditions. By doing so we minized the im-
processes of idiomatic constituents might be nopact of diffgential sentence constraints, known
fully engaged durig comprehension [Romers to elicit N40OO effects, andie carried out a go-
et al, 2013]. Finally brakmmaging studies e parison between sentences that weesant
ported stronger and more widespread atitm cally well-formed and forwhich contextual -
of the language network when readingoids pectations orupcoming words weralwaysful-
compared to noidiomatic sentences [Zepleni filled. Experiment 1 used EEG measures as d
et al., 2007; Lauro et al., 2008; Boulenger let a pendant variable towestigate the time course of
2009], suggesting that idiom comprekmn idioms comprehension and was followed up by
might involve more cognitive resources. FromExpeiment 2 in which a cross modal priming
these frgmented results, it is not clear yet howparadigm was implemented, in order to confirm
idiomatic semantic processing differs frortetal the activation of the literal meaning ofetlidio-
semantic processing and this might be due to thmatic constituents in both types ofntexts.
paradoxical nare of idioms [e.g., Libben & i¥ On the basis of the previous ERP literature we
tone, 2008], which seem to be at the same timbypothesized that meaningetnieval processes
amenable of direct memorgtrieval and word  would affect the N400 component [e.g., Fede
by-word compositional angsis. meier, 2007]: more demanding retrieval @ro
The two main questions of the presemrt r esses should be assdeito larger N40O0 effects.
search thus concern two aspects of idionThe debate about the role of the N400 in sema
comprehansion: onerelates to how the meaning tic integration vs. retrieval mechanisms [see s
of the whole is retrieved and integrated in themantic unification processes in Hagoort & Van
sentence representation; the second relates tBerkum, 2007] makes it hard to exclude that the
what hagpens to woreby-word semantic N400 component is not associated witle te-
composition of the teral meanings of the mantic integration of the mamg of the whole;
expression: is it carried out or suspended? Thowever, given the available evidence on fegur
answe these qusgions we used EEG measurestive language processing, we could also expect
(with the analysis of EvefRelated Potentials an effect on later occurring positivities, prev
and oscillatory gnamics of TimeFrequency ously assoated with metaphor (Late Positive
representations) dsause of their temporal Complex, LPC) [g., Coulson & Van Petten,
precision [e.g., Luck, 2014], and because of th002; Lai et al., 2009] or irony (P600) [Regel et
possibility of disentagling betwea memory

&RS\ULJKW « E\ WKH SDSHUfVY DXWKRUV &RS\LQJ SHUPLWWHG IRU
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds\W)ord Structure and Word Usageroceeding of the NetWordS Final
Conference, Pisa, March 3ril 1, 2015, published dittp://ceurws.org
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al., 2010] processing, or sent& pragmatic
reanalysis (frontal Po$4400 Positivity) [e.g.,
Van Berkum et al., 2009; Mimlaro et al., 2012].
Another result that has been prewsbureported

in the ERP literature of idioms processing is the
finding of an involvement of the P300 cooip
nent. The P300 is generally associated wity-co
nitive mechanisms of context update figbin &
Coles, 1988] or context closure [Vegkr, 1988]:
Vespignani et al. (2010) found that the brainOs
electrical response to the correct idiom counstit
ent was different if recorded before or after the
idiom recognition point (RP, e.g.prendere il
toro per lgyp E corna -- take the bull by the E
horng. The matcho the correctdiom word was
associated with an N400 reduction before geco
nition, but the eletrophysiological response led
to a P300 effect after the recognition of tige i
iom. Such effect would mirror a qutgtive
change in readersO expectations abpadming

words, after the expression has been recognized.

la) La maestra aveva notato che N&alis-
turbava i compagni, ma la prima volthiuse

un occhioe continu™ la lezione.

(The teacher saw Nick was bothering his desk mate
but for the first time she closed an eye (turned a
blind eye) and kept on teaching.)

1b) Alla visita oculistica Enrico,fma di leg-
gere le lettere indicate sulla lavagna lism
nosa,chiuse un_occhioper valutare la no-

pia.

(At the Ophthalmological visit, before starting to
read the letters on the panel aloud Henry closed an
eye in order to evaluate his meightedness.)

1c) Giovanni ha rotto gli occhiali durante la
rissa perchZ ha preso un pugno inagcthio e
gli sono caduti a terra.

(Jack broke his glasses during the figatduse got
a punch in his eye and fell on the ground.)

We also expected to replicate Rommers et a.3 Procedure

(2013) esults in the timdrequency domain of

In Experiment 1 sentences were g@eted word

the EEG. The authorsbserved a power increase by-word
in the upper gamma frequency band after th?SOA=600ms).

presentation ofhe expected target words in-li
eral but not in idiomatic contextsupporting the
hypothesighat semantic unificatiomechanisms

the centre of the screen
In Experiment 2, contextsnse
tences were auditorily presented via headphones
until the last word of the expression. Targets that

at

could be related or unrelated to the literal mea
ing of the last werd of the expression were vis
ally presented at the offset of the audio file.

are less engaged idioms comprehasion.

3 Method

3.1

380 students dvniversit™ degli studi di Modena Fig.1 Grand Average ERPs from a pool of 7 fro-
e Reggio Emit participated to the study set up tal electrodes (AF3, AF4, F3, FZ, F4, FC1, FC2) in
to norm the experimental materials. 32 differenthich frontal PNP effects are usually reported

students took part in Experiment 1. 42 student§'egative votage is ploted upwards). Idiomatic
volunteered ineperiment 2. condition (solid line), Literal condition (dashed

line) and Control condition (dotted line) are can-
pared at the onset of the last word of the idiomatic

Participants 4 Results

3.2 Materials

Experiment 1 materials were 90 idiomatig- e
pressions of similar structure (VP+NP adis)
embedded in sentences. Idioms welleted for
being highly Familiar and correctly paraphrased.
Three sentential contexts for eacRkpeession
were created so that the last word of the exqpre
sion was highly predictable in the three contexts
(above 85%cloze probability). ERPs were time
locked to the presentation of the first word of the
expression (W1), and epochsngarising W1,
W2 and W3 were extracted from the EEG. In
Experiment 2 a daset of 44 idioms was used.
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expression (e.g.jce). Concerning the second experimental question

Experiment 1 showed that:

related to the composition of individual congtit
ent words we argue that Expeent 2 showed
that the literal meaning of the last word of the
expression was at least accessed, and confirms
other evidence supporting the idea that readers
process the literal meaning of idiomatic constit

. . " ents Boulenger,Shtyrov & PulvermYller, 2032
and Idiomatic vs. Control conditions :
emeraed during the oresentation of the lasi1Cr€over, the lack of N40O flerences across
9 9 p . onditions and word positions, suggests thait lex
word of the expression (e.dce), andoc- . L :
: AR cal retrieval processes similarly occurred in
curred in the 400 to 600 ms time interval. | .. .
Consistently with Rommers et al (2013)I|teral and idiomatic contexts. kieever, the
y . analysis of the frequency domain rieglted
study, the Timdrequency analysis of the AP i
d : Rommers et alOs finding$ a larger powern-
EEG revealed power differences in the . .
. crease in the high gammaeduency band for
higher gamma frequency band {80Hz) . o ; .
. S iteral compared to idiomatic contexts, which,
between expressions embedded in litera

L ) ] . consistently with their interpretation, couldysi
vs. idiomaticcontexts: no power increase i .
. . L L nal that wordby-word composition mechanisms
was associated with the idiomatic cond

tion are less engaged ini@ms comprehension.

No N400 differences emergedetiveen
literal and idiomatic cotext, during the
processing of the three constituent words.
Differences between Idiomatic vs. Literal,

Conclusions

Experiment 2 showed that: When presented with idiomatic expressions

Target words related to the literal meaningreaders retrieve the literal meaning of thea-co
of the idiomatic constituents obtained stituent words. However, woily-word sema-
faster lexical decision times with respecttic composition mechanisms are idling, and, only
to unrelated targets, regaeds of type of at the end of the expression, a sama
context. tic/pragmatic wrapup of the idiomis caried out

to update the sentence representation.

5 Discussion

Concerning the questionelated to how the
meaning of the whole idiom is integrated in the
sentence representation, oasults suggest that
integration mechanisms occur only upon prese
tation of the last constituent waqradvhen the
idiomatic expression has very likely been rgco
nized. On the last constituent, ERP differences
between idiomatic and literal otexts emerged
between 400 and 600 ms in frontal electrodes.
The timing and scalp distniion of the effect
suggesthat it affected a pasve component (the
frontal PostN400 Positivity) occurring soonfa
ter the peak of the N400. These results could be
accommodated elaborating the frameworlo-pr
posed by the &rievakintegration hypothesis
[Hoecks & Brower, 2014], whiclnolds that e-
mantic - pragmatic integration processes age r
flected in P600 like positivities. One possible
interpretation is that the observed frontaligige
shift might be part of a larger family of positive
components reflecting the engagement ofea s
mantic/pragmatic wrapp meclhnism that is
performed at end of thexpression to assign a
full interpretation to the incoming input.
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Metaphorical priming in a Oexicalecision task in
high functioning autism

Chahboun?, S., VulchanoV, V., Saldafi&, D., Eshuis, R! and Vulchanova, M.

1LanguageAcquisition and LanguageProcessingLab, NTNU, Norway.

’Departamento de Psicologia Evolutiva, University of Seville, Spain.

1 Introduction:

The difficulties experienced by autistic
individuals with regard to
communication and language are
widely known and well documented.
Individuals with High functioning
autism (ASD) are distinguished by
relative preservation of linguistic and
cognitive skils. However, problems
with pragmatic language skills have
been consistently reported across the
autistic spectrum, even when structural
language is intact. Many studies
establish  failure to understand
metaphors, idioms and other forms of
figurative language (Gold & Faust,
2010; Vulchanova, Talcott, Vulchanov
& Stankova, 2012). Figurative language
takes many forms, conceptual
metaphors being one of the most
common. On the cognitive level
conceptual metaphors are the mental
representations we establish in order to
map between two domains (Lakoff &
Johnson 1980; Fauconnier 1985;
Vulchanova, Saldafia, Chahboun &
Vulchanov 2015). In other words, the
logic of one conceptual domain is
applied to another.

Several studies have shown impaired
figurative language in ASD populations.
One of the first studies in figurative
language in autism for instance was that
of Happé (1995). She used 3 types of
expressions: synonyms, similes, and
metaphors. The underlying assumption
of this study is that,in order to
understand these kinds of expressions,

&RS\ULJKW ¢« E\ WKH SDSHUTfVY DXWKRUV &RS\LQJ SHUPLWWHG IRU
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds\W)ord Structure and Word Usageroceeding of the NetWordS Final
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intentions and ideas of person to whom
we are talking.The findings from this
study  showed that metaphor
comprehension is  impaired in
individuals with autism.

Our hypothesis in this study is that this
deficient metaphorical ability might
depend, not only in the type of
figurative expression (regarding the
novelty or conventionality of it)put
also on the way these expressions are
perceived.This is especially relevant
for individuals with ASD who need
specific ways of integrating inputs, such
as the ways in which the type of
instruction can drastically change the
reading comprehension in this
population (Micai, Vulchanova &
Saldafa 2015). In the current study, we
test responses to metaphorical
expressions and whether or not
metaphors solicit priming for literal or
rather the appropriate figurative
interpretation  in  high-functioning
children and adolescents with ASD.

These tests are carried out throumgh
cross modal priming task. Priming is a
process occurring outside conscious
awareness, and thus differs from direct
retrieval. It is an effect of retrieval from
implicit memory, creating a heightened
sensitivity to certain stimuli. In general,
priming effects are found between
lexical items which share a semantic
component or a semantic association.
For example, angel is recognized
quicker,if it is followed bywingsthan,

Conference, Pisa, March -pril 1, 2015, published dtttp://ceurws.org

102



say,table Here we exploit priming to
reveal how metaphorical expressions
are associated with figurative as
opposed to literal interpretations in
individuals with ASD We are also
interested in whether or not the

2 Method:
2.1 Participants:

Two age groups of high-functioning
ASD participants (N=48) andontrols
(N=39) were included (all native
speakers of Spanish),each group has 2
age ranges

x Group 1: Age range 10-12.
Control group (N=8) and ASD group
(N=26).

x Group 2: Age range 16-20
Control group (N=21) an&SD group
(N=22).

Participants and their legal tutors
(usually the parents) provided written
consent for entry into the study. Most of
the individuals had participated in an
earlier study (Chahboun et al 2015).

The diagnosis of ASD was confirmed

according to the Autism Diagnostic

Observation Schedule (ADOS) and also
with the Autism Quotient (AQ).

We also made sure the participants do
not have any structural language deficit.
In addition to measuring the general 1Q
with the Weschler Scale (WISC IV or
:$,6
receptive vocabulary (British Picture
Vocabulary Scale), their grammatical
language level (CEG: Test of
comprehension of grammatical
structures) and theory of mind.

2.2 Apparatus and Stimuli:

Stimuli were displayed on a color
monitor controlled by E-prime software
implemented on a Dell compatible
laptop.
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modality of presentation of the stimuli
(auditory vs. written) has an effect on
their processing, as already established
in on-going research (Chahboun,
Vulchanov, Saldafia & Vulchanova,
2015.

Responses were collected with a
response box; response accuracy (ACC)
and reaction times (RTs) were
measured by the E-prime softwafée
stimuli included 36 prime expressions
classified into 3 different types:omel
metaphorsgonventional metaphors and
free combinations (non- metaphorical
expressionskll comprising a noun and

a modifier. The target words were
semantically related to the prime
expressions. On half of the instances for
each group of expressions, targets were
related to the figurative interpretation of
the prime, the remaining half were
related to the literal meaning (cf.
Figurel)

In a pilot study with 150 adult native
speakers of Spanistve determinedhe
degree of familiarity of the metaphors
This allowed us to verify the
conventionality of the metaphors or
their novelty, and their inclusion in the
test stimuli The same number of filler
expressions (N=36) were added
respectively as primesnd non-words
served as targets. Uib, each participant
responded in total to 72 trials, 36 in each
(stimuli
presente lly) and
auditory (stimuli presented auditorily)
The experiment was designed as a
lexical decision taskn the target word.



Figure 1: Examples of the targets
semantically related used: Literal or
metaphorical relation

2.3 Procedure:

Each participanivas tested individually

in a single session. Participants either
sawthe prime expressioma computer
screen or heard it via loud-speakers
The timing of the specific stimulus
events on each trial was as follows: (1)
The prime is presented as visual text on
the screen or auditorily via the loud-
speakers (depending on the
experimental block ); (2) a fixation
point is presented followed by a delay
of 400 ms as a latency; (3) a target is
presented as word or non-word; (4)
Finally, participants have to decide
whether the target is a word or not in
Spanish (cf. Figure 2.).

Figure 2: Sequence of events for the
trials of the experiment.
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3 Preliminary results:

The data of both the control and
experimental group (N=19) were
analysed with R. A linear mixed model
analysis on RTs revealed a significant

interaction  between  presentation
modality and conventionality of the
metaphors  (p<.05), with  poorer

performance of the ASD group when
the prime was presented auditorily.
Furthermore, there was an interaction
between group and age, with younger
groups taking more time to respond.
Finally, the results showed a significant
interaction between modality, type of
target and D JH
performance was slower when the
prime was presented auditorily, and
when the target relationship with the
prime was figurative.
Regarding accuracy, with a generalized
linear mixed model (R) we found
significant interactions depending on
the modality of the prime. The ASD
groups were less accurate in the
auditory modality, in contrast with the
control groups. Moreover, the results
show a significant interaction between
conventional metaphors and age in both
groups. There was a significant
interaction between the type of target,
modality and age. Finally, a main effect
of group, a main effect of age and an
interaction of age and group were
observed The typically developing
participants were more accurate in both
age ranges. In both the experimental
and the control group, the older
participants performed better than the
younger ones, and the difference in
performance between the age ranges in
the ASD group was greater than in the
control group.

7TKH \RXQJHU JURXSE



4 Conclusions:

Most of the available literature and
previous studies,using a range of
different methodologies,consistently
demonstrate that figurative language is
demanding forASD populations.

In particular, metaphors present a
difficulty in terms of processing for the
ASD group.The preliminary results of
this study confirmour earlier findings
that the auditory modality is more
demanding for the ASD group.
Surprisingly, the significant effect we
found for accuracy was confined to the
conventional metaphors. An
explanation can be sought in the
difference  between  conventional
andnovel metaphors.

Conventional metaphors are less
transparent, making them more
problematic compared to novel

metaphors, as these might be processed

without the need for pridamiliarity.

These results support the findings
Chahboun et al (2015yhere a similar
effect was found for idioms contra
novel metaphorsldioms are similar to
conventional metaphors in that both
types of expression are less transparent
than both literal expressions and novel
metaphors.
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of different frequency (highand low). They
1 Introduction found that the N170 amplitude, related to stru
tural encoding, was sensitive to case mixing, but
the P3, related to stimulus categorization, was
sensitive to lexicality and word frequency. They
proposedthat case mixig affect early pro-
cessing stages of visual word recdigpmi.

Visual word recogniion is a keyelementof lan-
guage comprehensiofhe vast majority of au
rent models asume that the recognition of a
printed word is based orthe activation of b-
stractletter identity representation The hiera-
chical neural accounts of letter/word recognitio
of Dehaee, Cohen, Sigman,and Vinckier
(2005) and GraingerRey, and Dufau (2008)
posit that, early in the process of lexical access
there areneuronal assembligkat respondo the

"he Lien et al. experiment is important, but it
doesnot respond to the questiasf whether |¢&
ter-case plays a role duringsuatword recogi
tion with visually familiar wordstnote that

~ - mIXEd-cAsE stimuli are visudy unfamiliar and
wordOsasespecific letters (e.g., they respond to ...
difficult to process. In contrast, lowercase and

086 but not td&EO).ater in processingthereare
4 uppercase words are the usual format whed-rea
neuronal assemblighat respond to the abstract.

representation of the letter identity (e.g., theyIng words. Indeed, experiments on visuaird

A x AL~ ‘recognition employ either lowercase or uppe
respond tdhe same dgree to OeO and to OEO). case words with no exgit justification

Importantly, there is one account thdbes a-
sume that lettecase informatiormay form an
integral part of a wordOs lexia@presentation
Specifically, Peressotti, Cubelli, and Job (2003)
claimed that Owhile sizfant and style (ctsive

or print) affect the visual shape of letters, tipe u
percasElowercasedistinction is abstract ina
ture as it is an intrinsic property of lettersO (p.
108). In theframework of Peressotti et al.Os Qo
thographic cue® account, a given lexical unit
would notbe retrieved only on the basis of the
letter identity and letter position, but also on the
basisof lettercase informationGiven that most
printed words are presented in lowercase, this
should provide an advantage for the processing
of lowercase vsuppercase words (see Mayall &
Humphreys, 1996; Perea & Rosa, 2002, fer b
havioral evidenceof a lowercase advantage in
visualword recognitioi.

Behavioral evidencesing masked priming (i.e.,
a paradigm that tapsnto early word processing;
Forster & Davis, 1984see Grainger2008 for
review) hasrevealedthat there is aapid access
to caseinvariant letterrepresentation Specif-
cally, the advantage of the identity condition
over the unrelated condition is independent o
the lettercase (similar advantage for kik$SS
and EDGEedge; see Bwmers, Vigliocco, &
Haan, 1998). Furthermoragsponse timeso
matchedcase identical primeéarget pairs
(EDGEEDGE) are wuitually similar as the a-
sponse timesto mismatchedase identical
primetarget pairs (edgeDGE; see Jacobs,
Grainger, & Ferrand, 1995; Perea, JimZnez, ¢
G—mez, 2014).

To our knowledgepnly a previous experiment
investigated the temporal processing of letter
case usingeventrelated potetials in an wn-
masked paradigm (Lien, Allen, & Crawford,
2012). Lien et al. compared the processofg
lowercaseprinted vsmIxEd-cAseprinted words

The main aim of this study is eExaminethetime
course oflettercaseon lexical acess.The ERPs
may help to disentanglehether letter case &n
attributethat is only relevant in early perdepl

Copyright © by the paperOs authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds\Word Structure and Word Usageroceeding of the NetWordS Final
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processingor wheher it is also relevant in the
retrieval of lexical representationBo attain this
goal, we examing whether the effects detter
case(lowercase vs. UPPERCASEfe modul&
ed by word-frequency & factor that indicates
lexical/semantic  activation; see Vergara
Mart'nez, Perea, G—mez, & Swaab, 2@ERk-
ing the ERP waves in weditudied time windows
(N/P150:100-170 ms; P200170-250 ms; N400:
255450 ms)in a lexical decision task.

2 Method

Twentytwo healthy,right-handed,native Spa-
ish-speaking Valencia University studentsasve
to themanipulation of thestimuli, participated in
the study in exchange forsanall gift.

We sdected a set of 160 wosdfrom the Web
accessible VEsPaclatabase Ouchon Peeg Se-
bastifnGalZs Mart’, & Carreiras,2013) Half of

In the N/P150, drger negative valuesere d-
servedfor lowercasethan for uppercasewvords,
with a central scalp distributionvhereas thefe
fect of wordfrequency was not significarih the
P200,and only for lowfrequency wordslarger
positive values were observed fothe lowercase
than foruppercaseavords in frontal/central scalp
areas. With respect the N400,the ERP waves
revealeda dissociation of the lettezase effect
for low- and highfrequency words. High
frequency words showed an effect of lettase
in an early stage of the N400, whereas iow
frequency words showed an effect of lettase
(in the opposite direction; see Figure 1) in a later
stage of the N400.

the words were of high frequency and half were

of low frequency.Thetwo groupsof words were
matched in relevant psycholinguistic factors
(length, orthographic neighborhoodoncree-
ness imageabilityf) . Half of the words were
presentedin uppecase and half in loarcase
(MOTHER; mother).In addition, a list of 160
pseudowordghalf in lowercase,half in upper-

case) was included for the purposes of the lexical

decision task.

Participantswere instructed to decide as mec
rately and rapidly as possible whether or not th
stimulus was a Spanish wordhd@y pressed one
of two response buttons (YES/NO)he electo-
encephalogram (EEG) was recorded from 2

electrodes, averaged separately for each of tH8

experimental conditions, each of the subjects an
each of the electrode sitelSor each time wi-
dow, we conducted ANOVA with word
frequency (high, low), &se (lowerase, UPPR-
CASE), and AP (anterior, centranterior, ce-
tral, centralposteror and posterior) as factors in
the design.

Results andConclusions

The behavioral data revealsiynificantly faster
responsesfor highfrequency than for low
frequency wordg(656 vs. 702 mshand signifi-
cantly faster responses fdowercasethan for
uppercase word§75 vs. 683 ms). There were
no signs of an interaction between the two-fa

tors. The error data revealed the same pattern 4

theresponse timéata.
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A\s expected, there was an early-feeical effect

of lettercase thatdid not interact withword-
frequency Importantly, we found an interaction

detween lettecase and worfrequencynot only

the N400 time windowbwhich is commonly
gssociated to lexa-semantic processing, but
also the P200 time window, thgsipporting the
hypothesis that teer-case may affect thengp-
ping of visualorthographic information onto
word representation3 aken together, the present
ERP data providempirical support tahe hy-
pothesis thatlettercase informationmay be
stored in the abstract word representati(s-
essotti et al., 2003), thus posisgmeproblems
for currentcomputational and neural models of
visuakword recognition.

(Figure 1. Grand average ERFPaves to Fe-
guency and case manipulations in orepre-
senttive eled¢rode Different columns markhe
gur epochs under analy€ls
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Morphotactic effects on the processing of Italian derivatives
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morphotactic transparency. Derived forms-pe
Abstract taining to two different classes of morphotactic
transparency but matching for length, average
frequency, stress pattern, as well as
morphosemantic transparency were usednas i
mediate primes in a lexical decision task; the co
responding underived words were used as ta
gets. Following the principles of morphotactic
transparency and Natural Morphology, therpri
ing effect was hypothesized to be stronger for
items with a higher degree of morphotactic
transparency.

This paperinvestigates the processing of
Italian affixed forms differing for
morphotactic transparenci lexical de-
cision task with immediate primingas
used. Following the principles of
morphotactic transparencgnd Natural
Morphology, the priming effect wasyh
pothesized to be stronger for items with a
higher degree of morphotactic transpa
ency. However, the predictions were not

totally met. The papediscusses possible 2 Morphotactic Transparency
explanations from the theoretical and

methodological points of view, and hig To date, the only database for morphotactic
lights potential developments of the-r transparency of derivational process is
search. derlvaTarig an open-source annotated lexicon of
about 11,000 Italian derivatives
1 Introduction (<derivatario.sns.it>; see Talamo & Celata,

According to Dressler (1985,  2005), 2011; Talamo et al., submitted). The lexical

. . . source of derlvaTario is CoLFIS, Corpus e
morphotactic transparency is one of the main 'V VILER GL JUHTXHQ]D GHOO

parameters within the universal markedness th (Bertinetto et al. 2005), a fully lemmatized three-
ory of the so-called System-IndependentrMo .. : .
millions word corpus of written Italian, sampled

phological Naturalness. It assumes the ewid

spread existenceR1 *RSDFLI\LQJ R EO\L}tV\?‘]J%( E?\?WB’%b@Ianced variety of books,

) - . © " . journals”and newspapers. CoLFIS was created
Dressler, 2005: 272) in inflectional, derivational . .
(()r compounding pro)cesses and is expressed with the purpose of representing the mentai-lex

on of the ideal Italian speaketor, more exate
preference degrees along a naturalness scale. The

: . + i i
most natural forms are those without opacifyin |y, reader +as reliably as possible (Laudanna et

. YN, 1995).
obstr_uc_tlons, foIIoweo! by those hased on mildly derlvaTario takes into account severaior-
opacifying phonological processes (such as

resyllabification), while allomorphic rules and bhological properties of the base and of edeh a
yhab ' P fi>f involved in the derivational cycles, crucially
suppletion are the most opaque and least natura . : :
. ) . including morphotactic and morphosemantic
morphological operations. In this approach, natu;

ral is synonymous with cognitively simple icon_transparency (see Libben, 1998 and Dressler,
) ynony gnitively pe, 2005 for the latter)With respect to the former,
ic and therefore easy to acquire and process.

This work LQYHVWLIDWHYV WK Hdefél"ﬁwri_%\?g"i#\%'\ﬁ) rﬁlﬁgi}]{ga 3¢ ding to the

. . . ep - Universal Scale of c Transparency
processing of Italian affixed forms differing for (Dressler, 1985 and 2005Yhe scale values

&RS\ULJKW <« E\ WKH SDSHUTV DXWKRUV &RS\LQJ SHUPLWWHG
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edsWord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publishettat//ceur-ws.org
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range from mtl to mt8, as shown in Appendix A. The priming effect of the derivatives was-a
The items used in the present experiment besessed as the average RT difference between the
longed to two sets of derivatives, respectivelymorphological condition and the identity and
characterized byull transparency (mtl) and eel unrelated conditions. A statistically significant

tive opacity (mt4). interaction between priming condition (morpho-
_ logical, identity, unrelated) and morphotactic
3 Experiment transparency (mtl vs. mt4) would suggest that

31  Materials and methods the morphotactic contrast is cognitively salient.
Adult native Italian speakers participated an 32 Results
speeded lexical decision task with orthographiRepeated measure ANOVAre run with prin-
stimuli. 32 words and 32 nonwords functioned asng condition as within-subject factor and
targets.Each target (consisting of an underivedmorphotactic transparency as between-subject
word) was immediately preceded by a prime infactor. The mean results are shown in Table 1.
three different conditions: morphological (e.g.Comparing the morphological and the unrelated
ribellione/ribelle HUHEHO D L RientityH E&h@itlbns, mtl primes facilitated target recegn
(ribellefribelle) and unrelated xgxxxribelle).  tion to a larger extent than mt4 primes. Similarly,
Paticipants saw each target in only one of thecomparing the morphological condition with the
three conditions. The test items are listed in Apidentity condition, mt4 primes slowed dowan-
pendix B. get recognition to a larger extent than mtl
All primes were morphosemantically fully primes. Although the general tendency was con-
transparent. Half of them were classified as mt&istent with the experimental hypothesis, the in-
according taderlvaTario (full transparency), the teraction conditionx morphotactic transparency
other half as mt4 (with interveranmorpho- was notsignificant (3LOODLYYV WUDFH )
phonological opacifying process). The two.05). Thus, although the priming effect exerted
groups were carefully balanced for: (a) averagey mt4 derivatives onto the corresponding un-
lexical frequencies of both primes atalgets derived words was weaker than the one yielded
(b) length of prime and target (as measuretby by mt1 derivatives, the current experiment does
of phonemes and N of graphemes), and (c) typgot support thénitial hypothesis.
of base The last point needs clarification. As is
well-known, Italian morphology is not word- Table 1. Average reaction times and differentiairpri
based, i.e. the base does not correspond to amy (ms) across conditions and transparency levels.
actual word. SincelerlvaTario assumes 7 base

types, it was necessary to control for the possihle idenity morphobgical unrelded
effect of this variable. Only the two mostefr ™ 491 547 o
guent base types were used in the presentrexpg 502 573 637
iment: (i) root, i.e. an underived word without diff. 71 64

inflectional ending (e.g.bellezza pEH D #W\
based on the rootbell- of bello pEHD XXV . .
ful.m.sG 9 (ii) verbal theme, i.eaverb root plus Discussion
the thematic vowel (e.gbattimento WEH&W frhe purpose of this experiment was to inivest
based on the verbal thenbatti- of battere 4 W Ryate whether morphotactic transparency isg co
E H)D Wige two base types were equallysdi njtively relevant factor in the processing oflita
tributed within the two word sets: 11 verbaljan pase forms when primed by corresponding
themess roots. _ derivatives. A significant differential priming
Nonwords were created by replacing one phogaffect was expected between mtl and mt4
neme in real ltalian derivatives and the eerr primes, which would have lent support to the
sponding underived words. They had the samgnjversal Scale of Morphotactic Transpareasy
average length as the test words. implemented byderlvaTaria The experiment,

The order of words and nonwords was rannowever, did not produce the expected resul,

the task, the participants were trained on a fist 0 A possible explanation for this rdsus the
8 items (4 words, 4 nonwords). strictly on-line character of the technique used
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(immediate priming). As Laudanna et al. (2004).uigi Talamo, Pier Marco Bertinetto, and Chiara
have shown for verbal inflection, the effect of Celata C. (submitted)ERIVATARIO: An annotated
complex morphological properties on the pro- lexicon of Italian derivatives.
cessing of isolated words is more likely to be _ _
detectedn off-line techniques, such as free recallAPpendix A. Scale of morphotactic trars-
tasks, implying a short-term and/or episodidParency.
memory component. DEGREE | NATURE OF PHENOMENON

In addition, the assumed difference betweehmt1i none
transparent and partially opaque derivatives inmt2 purely prosodic and phonological
priming their base forms might surface to atar (e.g. resyllatication, assimilation)

> e mt3 phonological, with neutralization of phonetic constit
er extent when the morphological conditicn ents (e.g. flapping)
compared with a phonological priming condition| M4 aorPhGPfl‘E;O'ogica'ka“,hOL;‘ loss of consténts
. . A &.g.arficylatory weakening
(eg C0|a2|0ne/C0|are_“ EUHDNID V_)N s HY{ERO Hor‘é‘hdﬂhﬂnological, with loss of constituents
which no morphological relatedness is foung (e.g. deletion)

between the prime and the target, although thejrmt® ?g;e%g‘rggl’g;'ggfg'twon of affxes)
formal relationship is the same as in a morphg—r7 lexical: weak supplefion

logically related pair (e.gformazione/formare [ mts lexical: strong suppletion
pIRUPDW L.RM@isl Rypadehksis is currently

under investigation.

Appendix B. Experimental words.

Mtl Mt4
References Prime Target Prime Target
. . .. . isegnator: isegnar r ibil radurr
Pier Marco Bert|r_1etto, Crls_tma B_uram, A_Iessandr dbfffia?;(:ee dbfjga?ee tdiasiﬁigng ;izgﬂtefe
Laudanna, LUC'a MaI’COI"II, Dan'ela Ratt', Claud'a suggeritore suggerire tessitura tessere
Rolando, and Anna Maria Thornton. 20@orpus cancellazione cancellare | competitore  competere
H /HVVLFR GL )UHTXHQ]D QGH O Q §sckynpriong Decylimag F L EMANIGER ~ griRtiere
FIS). http://linguistica.sns.it/CoLFIS/Home.htm dominazione dominare | _ roditore rodere
nuotatore nuotare | scommettitore scommettere
Wolfgang U. Dresslet985.0n the Predictiveness of | accentuzione accentuare| perseguibile  perseguire
Natural MorphologyJournal of Linguistics21(2): bollitura bollire godibile godere
321837 piegatura piegare cedlr_nento cedere
fregatura fregare spargimento spargere
Wolfgang U. Dressler 2005. Word-Formation intNa ;;;:;ﬁfgﬁe pig::/‘frgo r?g;ig;‘;ggge rgs;;%;‘f‘oto
XUDO ORUSKRORJ\ ., LigberaRN (e@s) O-% rib&lliofe ribelle desolazione desolato
Handbook of Word-FormatiqrBpringer267£284. introversione _introverso | _discrezione discreto
Alessandro Laudanna, Simone Gazzellini, and Marig—2YVersione _ avverso | depravazione deparavato

de Martino 2004.Representation of grammatical
properties of Italian vesbin the mental lexicon.
Brain and Languag80: 9505,

Alessandro Laudanna, Anna Maria Thornton, Giorgi-
na Brown Cristina Burai, and Lucia Marconi
1995.8Q FRUSXV GHOOYLWDGLDQR VFULWWR FRQWHPSRU
neo dalla parte del ricevente. In: Bolasco S., Lebart
L., Salem A. (eds)ll Giornate internazionali di
Analisi Statistica dei Dati TestualRoma: Cisu
103409

Gary Libben 1998. Semantic Transparency in the
Processing of Compounds: Consequences fpr Re
resentation, Processing, and Impairm&nain and
Language51: 30 44.

Luigi Talamo and Chiara Celata 2011. Toward a-mo
phological analysis of the Italian lexicodevelgp-
ing tools for a corpus-based approa€uaderni
del Laboratorio di Linguisticadella Scuola No
male Superiore di PisalO.



Are you reading what | am reading?
The impact of contrasting alphabetic scripts on reding English

Tatiana lakovleva Anna E. Piasecki Ton Dijkstra
CNRS, France UWE Bristol Radboud University
59, rue Pouchet Coldharbour Lane Montessorilaan 3
75017 Paris Bristol BS16 1QY 6500 HE Nijmegen
tatiakovleva@ Anna.Piasecki@ T.Dijkstra@
yahoo.fr uwe.ac.uk donders.ru.nl
1 Introduction vergence and divergenda Russian and English

_ , , script coding for cognates and non-cognates.
This study examines the impact of the crosscognates are translation equivalents with signifi-
linguistic similarity of translation equivalents on cgnt cross-linguistic form overlap in phonology
word recognition by Russian-English bilinguals,gnq/0r orthography (e.g., ‘marriage’ in English,
who are fluent in languages with two different‘mariagev in French). Cognates are generally
but partially overlapping writing systems. Cur‘processed more quickly by bilinguals than
rent models for bilingual word recognition, like matched control words (for an overview of stud-
BIA+, hold that all words that are similar to thejeg see Dijkstra, Miwa et al., 2010). However, as
input letter string are activated and considereghy a5 we know, cognate processing for the Rus-

for selection, irrespective of the language tQjan-English language pair has not been exam-
which they belong (Dijkstra and Van Heuven,ined pefore.

2002). These activation models are consistent
with empirical data for bilinguals with totally 2 Predictions
different scripts, like Japanese and English (Mi-
wa et al., 2014). Little is known about the bilin-We are making the following predictions about
gual processing of Russian and English, but stud=nglish word recognition by Russian-English
ies indicate that the partially distinct charaaér bilinguals: _ _ _
the Russian and English scripts does not prevedt In English word processing, Russian-English
co-activation (Jouravlev and Jared, 2014; MariaRilinguals will activate lexical candidates tha¢ ar
and Spivey, 2003; Kaushanskaya and Mariarsimilar to the input word in both Russian and
2007). English (language non-selective lexical access).
Many Russian-English translation equiva-2- English-Russian cognates will be recognized
lents are in part composed of shared letters th#tore quickly than English control words, due to
can potentially activate both Russian and EnglisRO-activation and convergence (cognate facilita-
word candidates. Often, these letters have aniion effect, Dijkstra, Miwa et al., 2010; Lemhofer
biguous phonemic mappings across the two larnd Dijkstra, 2004).
guages. The degree of ambiguity is high esped- Cognates with ambiguous orthography, i.e.
cially when shapes of block-letters and letters ighared letters mapping onto different phonemes
italics overlap across languages. For instance, I8 the two languages, will be processed more
printed Russian letter * does not look like any slowly than cognates with mismatching orthog-
letter of the English alphabet, but the shapesof itraphy, due to decreased facilitation from the oth-
handwritten equivalentu’ perfectly coincides €r cognate member.
with the English hand-written grapheme. We The following two predictions are more
identified 5 overlapping pairs of printed EnglishSpeculative and exploratory in nature.
block-letters and Russian letters in italics (g, r4- Response times to cognates with transparent
m, N, u). orthography, i.e. shared letters mapping onto the
Our study started from the assumption thafame phonemes in the two languages, will be
even when a bilingual reads English words ir!about equal to those for cognates with mismatch-
printed font, letter shapes also activate handwritng orthography, because transparent orthogra-
ten Russian letters with similar shapes in a bohy and shared phonology will lead to increased
tom-up way. We focused on the impact of conlexical competition, but, at the same time, the

Copyright © by the paper’s authors. Copying peradtfor private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edisWord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publishuttp://ceur-ws.org
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transparency will lead to increased semantic cdndicated that bilinguals considered not only
activation of cognates in the two languages. block-letters but also corresponding handwritten
5. English control words with mismatching or-graphemes when rating the visual similarity be-
thography will be processed more quickly thartween words.

words with ambiguous orthography, because less In total, 37 Russian-English participants (10
interference from the Russian alphabet is exmale vs. 27 female; age: 19-60 years) took part

pected in the first case. in the study. At the moment of testing, all par-
ticipants were residing in English-speaking coun-
3 Method tries: 11 participants in Bristol, UK, 21 partici-

To test these hypotheses, we first c:onstructed%amS in Sheffield, UK, and 5 participants in New

large database of Russian-English cognates wificaand: After the experiment, all participants
9 . . 9 g ated their proficiency in English on a scale from
three, four, five or six letters in length. To our

knowledge, no such database is currently avail- (the lowest) to 6 (the highest). Average ratings

able to the community of researchers. Next, 7 r reading, writing, speaking, and listening var-

. . Jed between 4.4 and 5. Except for two partici-
English cognates were selected as test words in Ants. ages of L2 acquisition (A0A) ranged be-
lexical decision task. Orthographic coding wa » ag 9 9

performed on English cognate words written i ween 6 and 19 years. Length of residence in an

) . nEnglish-speaking country varied between 3
lower-case block letters in Arial font. The result- onths and 21 years (mean = 33 years, SD = 11

ing items were allocated to three categories: 1
. . ears).
Cognates  with Ambiguous  Orthography Partici ; d an English lexical d
(CAO=Minus condition), composed of letters . . articipants periormed an English Jexical de-
' cision task, in which they pressed a “yes” or a

?r?tligr?\;i ddgfjsr;r;tn ?:On?la%??rl“ T}?%Z'?g; d'g“sno” button depending on whether a presented
9 9- 9 ) ord was English or not. They were asked to

/digi/ if a Russian monolingual was asked to rea&f\lress 2 button as quickly and accurately as possi-
this string of letters); 2) Cognates with Transparp q y yasp

A " ble. The items were presented in a pseudo-
ent Orthography (CTO=Positive ConCIItlon)’randomized order to each participant. The ex-

composed of letters that largely share their Of- criment was programmed in E-Prime. Reaction

thographic-phonological mappings with letters of?
the Russian alphabet (e.g. in ‘koala’ the onl fimes (RTs) and accuracy of responses were

Y
mismatch with the Russian alphabet is the gralohrpeasured. Only correct responses to real words

eme ‘I: 3) Cognates with Mismatching Orthog_were included in the analyses of reaction times.
raphy (CMO=Base condition), composed mostly, Results
of letters that do not exist in the Russian alphabe
(e.g. ffilter). The cognate types were matchedrirst, all responses faster than 300 ms and slower
across conditions (CAO/CTO/CMO) in word than 3 s were removed from the data set, because
length, frequency, and degree of cross-linguistithey were not considered as valid measurements.
orthographic overlap between Russian and EndNext, the data from 9 participants were excluded
lish alphabets. Three groups of control wordgrom analysis, because they had a response accu-
were then selected that matched the cognates i@cy below 70%. We removed 5 cognates, 8 con-
each type with respect to these three dimensionsol words, and 14 non-words from the items,
Finally, each cognate and non-cognate wabecause these items had an accuracy below 70 %
matched with a pseudo-word generated with ther had extremely slow responses. For the remain-
help of the Wuggy-software (crr.ugent.be). ing 28 participants, after removing these items,
Next, 20 Russian-English bilinguals werecognate and control word conditions were still
asked to rate the visual similarity between thenatched with respect to length and frequency (as
English cognates and their Russian translatioshown by non-significant t-tests). None of the
equivalents. They also rated the semantic simremaining responses were further apart than 2.5
larity of all selected item pairs. Rating resultsSDs from the participant mean in each condition.
showed that bilinguals mostly considered orthoThe mean RT for non-words was 892 ms. Table
graphic congruence (as opposed to incongrut presents the mean RTs for words in each cog-
ence) between the orthography of Russian anghte and control word condition, as well as their
English translation equivalents and gave higheaccuracy.
ratings to English words that have shared orthog-
raphy with the Russian alphabet. Ratings also



Condition Cognates Controls RT dif- fe_ct is als_o observed in cognates with (partially)
Type ference| mismatching orthography, the cognate effect
661 (82.2) | 727 (112.7) may in part be ascribed to the phonological and
Base 97 95 66 semantic overlap in these cognates. Thus, the

_ 711 (105.7)| 734 (106.4) orthographic input representation quickly leads
Minus 94 93 23 to an activation of sublexical and lexical phono-

656 (89.01) 730 (113.1) logical representations (cf. Peeters et al., 2013).

Plus 97 92 74 In line with prediction 3, the cognate facilita-

tion effect is modulated by the degree of shared

Table 1. Mean reaction times and accuracies fdransparent overlap between Russian and English

word categories (standard deviations betwee@lphabets. Cognates with transparent orthogra-

parentheses). phy were processed faster than cognates with

ambiguous grapheme to phoneme mappings.

The word data were analyzed by means of &his finding can be explained by assuming that

repeated-measures Analysis of Variance (ANORussian words are co-activated with English

VA), using cognate type (3, MO vs. AO vs. TO)words to the extent that they match the English

and cognate status (2, cognate vs. control) aetter input, irrespective of whether this matching

within-subject factors. This analysis resulted in's in terms of block letters or handwritten visual

main effects of Cognate Status (F (1, 27) =Similarity. In other words, it is purely a bottom-

94.11, p<.001), Item Type (F (2, 54) = 9.89,up (signal-driven) effect.

p<.001), and an interaction of Cognate Status

with Item Type (F (2, 54) = 10.22, p<.001).

Next, we did planned comparisons to test the

Cognate Minus (CMO) and Cognate Plus (CTO)

conditions against the Cognate Base (CMO)

condition. Significant differences were found

between the RTs between the Cognate Base con-

dition and the Cognate Minus condition (t(27)=-

5.0, p<.001 two-tailed) but not between the Cog-

nate Base and the Cognate Plus condition

(t(27)=.60, p=.55). There was a significant dif-_. . o .

ference between the Cognate Base condition andaure 1. Localist connectionist |IIus_trat|on of

the Control Base condition (t(27)=-6.54, p<.001).Cognat? representation and processing, adapted

Finally, no significant differences arose betweer©M Dilkstra, Miwa et al. (2010).

the different control conditions (Control Base vs. The findi h ith mi hi
Control Minus, t(27)=-.67, p=.51; Control Base € linding that cognates with mismatching

vs. Control Plus t(27)=-.36, p=.72) orthography and shared orthography with trans-
' R parent grapheme-to-phoneme mappings are re-
5 Discussion sponded to about equally fast, is in line with pre-

diction 4, which is based on the representation

Russian-English bilinguals performed an Englistfor cognates that has been proposed by Dijkstra,
lexical decision task with purely English control Miwa et al. (2010). As Figure 1 indicates, both
words and English-Russian cognates 1) withiorm representations of cognates are assumed to
mismatching orthography or 2) shared orthogrape activated based on the input and they spread
phy with a) transparent or b) ambiguous mapactivation to convergent semantic representa-
pings on phonemes in Russian and English.  tions. The co-activation of form representations

Responses to cognates were faster than tesults in lexical competition and interference
English controls (see Table 1). This cognate fa(Dijkstra, Hilberink-Schulpen et al., 2010),
cilitation effect is in line with prediction 1 that whereas the convergence on semantics results in
lexical candidates in both Russian and Engliskacilitation. As a result, the RT difference be-
are activated during Russian-English bilinguakween cognates with mismatching orthography
word recognition. and shared transparent orthography may be rela-

It also confirms prediction 2 that languagetively small, due to a cancelling out of the effect
non-selective lexical access takes place in Rusf increased lexical form competition and in-
sian-English word recognition. Because the efereased semantic co-activation.
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Finally, in contrast to prediction 5, English and Dijkstra (under revision). The present study
control words with mismatching orthographyprovides confirmation for these models from a
were not processed more quickly than controtompletely independent perspective, that of
words with ambiguous orthography. Apparently,cross-linguistic similarity effects in scripts.
mismatching orthography in general did not re- To conclude, we presented evidence in favor
sult in any systematic interference on word procef language non-selective lexical access in Rus-
essing speed. Said differently, the noise introsian-English bilinguals, showing an English-
duced by spuriously activated word candidateRussian cognate facilitation effect, the size of
from Russian with overlapping letters in the oth-which depended on whether there was overlap in
er control conditions did not systematically affectorthography or not, and on whether this overlap
the lexical decision to the English target wordwas ambiguous or transparent relative to phonol-
although it may have affected the participantsbgy. These effects were shown to be lexical in
general decision-making strategies in the exnature, because mismatching orthography in con-
periment. In terms of interactive activation mod-trol target words with translations that are com-
els, the increase in noise could be cancelled opletely different in form did not show any evi-
by a somewhat higher reliance on semantic codekence of differential processing.
or global lexical activation (Grainger and Jacobs,

1996) for making the lexical decision. Acknowledgments
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The paper mainly aims to reanalyze data with
the presently available corpus linguistics tools
from a relatively large scale paper-and-pencil
based Hungarian verbal association dictionary
with regard to two aspect$) The mental lexicon
issue. How are associative overlaps representing
structural relations in the mental lexicom’ The
systemic variability of the associative elds mo-
bilized by the stimulus words: how variable the
responses are, and how these associative entropies
are related to morphological entropies of the same
words.

1 Methods and materials

For the associative corpora, two dictionaries Ofgjgyre 1: Associative eld of children (age 10-14)
Lengyel [3] were used. They are based on the

responses 02000students betweehO 14 and

18 24 to about200 stimulus words. Digitized
responses from this dictionary were related to the
frequency distribution of 800 million web-based
Hungarian words from the MOKK corpus [2].

2 Results

2.1 Associative overlaps and lexical elds

Based on the associative overlap measure intro-
duced by Deese [1], a multidimensional scaling
method was used to obtain associative elds de-
picting the pairwise associative distance of stim-
ulus words in a two-dimensional gure. The re-

sults indicate that young adults have a more dense,

structure, their associative clusters are more tigh"(:'gure 2: Associative eld of young adults (age

compared to those of children of age 10-14, as il- 8-24)

lustrated in gure (1) and (2) and shown quantita-
tively in gure (3) and (4).
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sociative entropy and the logarithm of corpus fre-
guency: In the case of nouns the correlation is pos-
itive (r = 0:134and0:367in the two ages) while
the correlation is negative (= 0:281, 0:222)

for verbs. This peculiar relation would be further
studied with considering morphological entropy in
light of the argument frames of the verbs on the
one hand, and the role of syntagmatic associations
in the associative elds of verbs on the other [4].

Figure 3: Histogram of pairwise associative over-
laps (age 10-14)

Figure 5: Relation between associative and mor-
phological entropy (age 18-24). The blue regres-
sion line corresponds to nouns, while the red line
corresponds to verbs.

Figure 4: Histogram of pairwise associative over-
laps (age 18-24)

2.2 Relationship between associative entropy,
morphological entropy and frequency

We followed the methods introduced by Osgood
[5] for analyzing the variability of morphologi-

cal and associative structure of words. As showlFigyre 6: Relation between associative entropy
in gure '(5), there is an interesting difference of anq corpus frequency (age 18-24). The blue re-
the relations hetween associative entropy (de negyression line corresponds to nouns, while the red

asHa = i pi logz pi, wherep; is the rel- |ine corresponds to verbs.
ative frequency of theth associated word) and

cogpus morphological entropy (de ned &k, =
. log, G, whereg is the relative frequency References

of ;ormt; |n| the MOKtE corpus) b_et(\j/vt(i]en nour;]s I[1] James Deeselhe structure of associations in
an v]?:hs. " no_uns,th € more Vi;}'e € morp b(l) " language and thoughflohns Hopkins Univer-
ogy of the noun is in the corpus, the more variable sity Press, 1966.

the associative eld isr( = 0:202 0:175in the ) ) o

two ages). That can be interpreted as implying that2] Peter Ha&csy: Andés  Kornali, las;b
the more varied the suf xation of a noun is, the ~ Németh, Andas Rung, Istan Szakad,
more variable associative relations it enters with ~ @nd Viktor Ton.  Creating open language
other words. In verbs, however, if the verb has a  fesources for hungarian. IrREG 2004.
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(r = 0:194 both groups). As gure (6) shows, a enciklogediagja I-1l. TINTA konyvkiad, Bu-
similar relationship has been obtained between as- dapest, 2008-2010.

118



[4] Katherine Nelson. The syntagmatic-
paradigmatic shift revisited: a review of
research and theoryPsychological Bulletin
84(1):93, 1977.

[5] Charles Egerton OsgoodCross-cultural uni-
versals of affective meaningniversity of Illi-
nois Press, 1975.



Suffix perceptual sdience inmorphological
processing:evidence fr B Italian

HZlene Giraudo Serena Dal Maso
Laboratoire CLLE (Equipe ERSS) Dip. Lingue e Letterature Straniere
CNRS & UniversitZ Toulouse Jean Jaure: serena.dalmaso@univr.it

giraudo@univ-tlse2.fr

es on the effect of the (visual) presentation of a
Abstract stimulus word (the Oprime@)tbe recognition of
a target word. Experimental results indicate that
the recognition of the target word is faster when
it is preceded by a morphologically related prime
(e.g.kindness/ KIND, compared to cases where
it is preceded by an unrelated wordgeraw/
KIND) or by an only orthographically similar
word (e.g.kin/ KIND; kite/ KIND). According to
Forster, these results shdhat Othe cortical pe
resentations of the prime and the target are-inte
connected or overlap in some way such that the
represatation of the prime automatically &ct
vates the representation of the target word® (Fo
ster, 1999).
1 Introduction On the other hand, the relationship between
words with the same suffix and the samermo
In usagebased approaches to language represephological schema (in constructional terms), like
tation and process (mainly BybeeOs Networkindness/ happirss/ sadnesshas been scarcely
Model and BooijOs Constructional Morphology)jnvestigated yet and results do not allow @a-co
morphology is generally conceived as organizingistent and univocal interpretation. Marslen
the lexicon according to two main démsions: i) Wilson et al. 1996 investigated the role of suffi
morphological families, i.e. words connectedes in English with a crosmodal technique and
because sharing the same rokind/ kindness/ found a significant priming effecof morpholg-
kindly/ unkindkind-hearted etc.and ii) morplo- ically related words (e.gdarkness/ TOUB-
logical series, i.e. words connected because- shaNES$ and no hints of orthographic priming
ing the same affikindness/ happiness/ sadnessivhen the overlap did not involve real suffixes
abruptness etc. Psycholinguistic research has(e.g. darkness / HARNE$SMore recently, D-
mostly confirmed this view, demonstrating with —abeitia, Perea & Carreiras 2008 found signif
experimental data that words in the mental-lex cant facilitation effets on the recognition of &u
con are stored according to formal and semantiixed words in Spanish employing a series of
similarity, thus following morphologicaprinci-  experiments with different degrees of prime
ples. segmentation: 1) er/ WALKER; 2) %%%%er/
More specifially, the relationship between WALKER; 3) baker/ WALKER. The exper
morphologically complex words and their rootsments revealed priming effects in all the cend
(or other members of the same morphologications (indepenently from the degree of segme
family) has been extensively investigated bytation of the prime) and a clear dissociatiat b
means of the maskgatiming experimental pa tween orthographic and morphological priming
adigm (i.e. Stanners, Neiser, Hernon & Hall,(e.g.brevidadprimesigualdadbutvolumendoes
1979; Rastle, Davis, MarsleWilson & Tyler, not prime certamei. Taken together theses-r
2000; Clahsen, Sonnenstuhl & Blevins, 2003sults were interpreted as a strong emitkein f-
Rastle, Davis & New, 2004; Frost, Kugler, vor of an early prelexical morphological dato
Deutsch & Forster, 2005). This technique fecu position (e.g., Du—abeitia et al., 2007; Rastle et

The goal of the presengésearchis to de-
terminethe role of suffiesand morplo-
logical schems in the access and pro-
cesdng of Italian complex words antb
investigatewhether (angossibly to what
extent) suffix salience affects suchopr
ceses Two experiments using the
maskedpriming methodology willcon-
tribute to verifyif native speakers of Ita
ian organize lexical items according to
morphological series as they do aator
ing to norphological families

Copyright © by the paper@sthors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edsWord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 3ril 1, 2015, published dtttp://ceurws.org

120



al, 2004) of all forms that can be potentially splitthan French, Italian has relatively long suffixes
into two Osurface morphemesO (see for deta{s.g. lat.-!ttu(m) > it. -etto vs. fr.Bet, realized
Rastle & Davis, 2008) acknowledging to bothphonetically as [e] as in imurettofr. mure).
stems ad affixes an equal status of access units Moreover, as a result of the fact that Italian
during word recognition. has undergone little phonological reduction, it
However, when Giraudo & Grainger 2008-a has a high degree of orthographic transparency
dressed this issue using French materials and @mdconsistency, which can contribute to the-pe
experimental design controlling the effect ofception and representation of functional word
morphologicalprimesrelative to formalprimes, endings (Taft 2003).
results did not show any reliable morphological Finally, although in Italian the great majority
priming effect, i.e. both priming conditionsgar of sufiixed words are paroxgne, i.e. stressed on
duced significant priming effects relative to thethe penultimate syllable, as suffix geneyaibrry
unrelated baseline but the morphological dend the word stress, there is a limited number aF pr
tion did not yield significantly faster RTs with paroxytone words (i.e. stressed on the third to
respect to the tinographic condition. Note that, last syllable, witha suffix which dasnot carry
according to within priming comparisgnghe the word stress). Consequensyffixed words in
effect of morphological primes is compared toltalian can have different prosodic contsand
the effect of the orthographic primes on the samsufixes can show different degrees of perceptual
targets, e.gfumetOscentOMURET Odown wall® prominence at the prosodic level. For these re
vs. bZretOberet®URET Odown WD, consie-  sons, we considered Italian as an ideal tesasitu
ring thatfumetand muretshare the same funecti  tion to verify the role of salience on suffixed
nal suffix Bet, while bZretand muretdo not -  word processing and access.
causebZretis a monomophemic word in French  More precisely, for our experimesiwe selee
and ber- is not a possible stenGiraudo and edsome productiveuffixesBtore, Bico and-etto
Grainger, who conversely found in the samebecause theghow different segmental andopr
study clear morpological priming effects when sodic features.
manipulating prefixed words, interpreted these Moreover, they have different degrees of
asymmetrical results on the base of differesmt s  functional consistency, i.e. a different propo
mantic and syntactic functions carried by prefi tion between suffixed and nesuffixed words
es and suffixes in French. An alternative expl  (i.e. monomophemic words) in a series of
nation for the results of Giraudo &srainger words ending with a given letter string (L-a
study could be linked to the issue of perceptual danna et al. 1994). As a matter of fact, while
salience of suffixes (i.e. their size and segmental 78% of the words ending withitore and
prosodic features) and to the connected degree of 52,04% of words wittBico are suffixed, only
suffix likelihood (the probability for a word to be  20% of the words ending witbettois sufixed
a suffixed word. As a matter of fact, iteems (quantitative data artaken from COLFIS and
that the more a word ending is salient andcfun  Derivatario). The criteria according to which
tionally consistent, the stronger the probability it we defined the perceptual salience of the su
is a suffix. fixes are:
i. sizeof the suffix (number of phonemes
and graphemes);
2 The present study i. different degrees of morphetactic
transparency (Dressler 1985) and of phon
logical integration of the suffix to the base, in
particular in relation to the phenomenon of:
resyllabification: no resyllabification
takes place withtore which has always two
syllables, independently from the root, wixer
as Bico, andbetto, starting with a vowel, are
more integrated with the stem ([i] and -
come the coda of the last syllable of the stem
(sto.ria/ sto.r.co) and the suffixed word iser
syllabified);
morphological boundary: withtore the
boundary of thesuffix always coincidg with

On such premises, in the present research we
verify by means of a masked priming expsent
and a withincomparison design whether theopr
cessing of morphologically complex words is
affected by the morphological schema and, more
specifically, whether the processing is affected
by the formal salience of the suffix.

We choose to run the exjiments on Italian
not only because Italian has a rich, productive
and relatively regular morphology, but alse-b
cause, being a phonetically OconservativeO la
guage, at least significantly more conservative
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the boundary of the syllable, whereas wieh strength of the connection between wordsrsha
ico andbetto the suffix is split in the two last ing the same steneducare/ EDUCATOREnNGs-
syllables. In the Natural Morphology frem talgia / NOSTALGICOpezzd PEZZETTQ.

work, the more the morphology oversywith In the second experimente will focus on the
the phonological components (i.e. the highelissue of the sequential organization of the word,
the morphetactic transparency) the easier thenamely that the accesand processing of afsu
recognition; fixed word is affected by the position of thef-su
iii. word stress the suffixestore andBetto  fix at the end of the word and by the (visualj-pe
always carries the word stress, whileo does ception of the final part of the word. In order to
not. Moreover, in Italian, the stressed dylea  verify this aspect, we will use the same critical
has a long voweBOto:rejvhich, although not materials as in the first experent but we will
phonological, mayonstitutea perceptuahint  manipulate the location of the fixation point.

for an easier identification. Finally, words Specifically, in the forward mask which epr
with Btore and Betto show the mordrequent cedes the presentation of the prime/target pairs,
stress pattern in Italian (about 80% of thethe fixation marks (####), whose aim is to focus
words have the word stress on the penultimatattention on a certain point of the screen, will
syllable, Thornbn, lacobini & Burani 1997, overlap with the suffix position.

see Burani & Arduino 2004 and Giraudo & To sum up, our research will contribute to-ve
Montermini 2010 on the effect of stressueg ify the role of suffixesand mophological sck-
larity and stress consistency in stress assig mas in the access angrocessing oftalian can-

ment for Italian words). plex words ando investigatewhether (and p®
According to these criteri®tore is the most sibly to what extent) suffix salience affects such
salient suffix andettois more salient thaBico. process. Results will indicate if native speakers

In the first experiment we will verify: a) of ltalian organize lexical items according to
whether words with a perceptually salient suffixmorphological series as they do according to
like EXxore are recognized faster than words with amorphological families
less salient suffix likebico. If this would be the
case, the wordavoratore should pime viaggia- References
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directionality (e.g., vender ‘sell’ and alquilar
1 Introduction: Low Applicative Opera-  ‘rent’) and verbs of motion (e.g., lanzar ‘throw’
tions and pataer ‘kick’), the applied argument would

be ambiguous between a goal and a source.

Recent studies of argument structure diStinCuervo provides such an example as (3)
e

guishes non-core (applied) arguments from cor
arguments in the sense that non-core ones do (& Valeriale vendio el auto a su hemma
belong to the basic argument structure of verbs \,qariacl sold the car DAT her brother
and that they enter argument structures through

Applicative Operations (AO) introduced by func- 1.  Valeria sold the/her car to her brother.
tional heads such as Low Applicative-source o
(LA-source) or Low Applicative-goal (LA-goal)
heads (Pylkkanen, 2000; 2002; 2008; Cuervo
2003). Because languages make use of different
applicative heads, in this study, | examine thén Chinese, AO is as productive; nevertheless,
acquisition of Chinese AO by Spanish-speakinginlike Spanish, Chinese only allows LA-source
L2 learners and propose a usage-based approgsee (4)) but not LA-goal (see (5)):

for the results collected from a comprehensio
task and an acceptability judgment task.

Valeria sold her brother’s car.

2 Applicative operations in Chinese

r84) Zhangsan tou-le Lili liang tai diannao

o ) ) ) Zhangsan steal-PERF Lili two CL computer
1.1 Applicative Operations in Spanish -
, ) , ‘Zhangsan stole Lili of two computers.’
Cuervo (2003) reports that in Spanish a predicate

which expresses the transfer of a theme to a godp) *Zhangsan sheji-le Lili liang jian czin
such as verbs indicating_creation (e.g. cocinar Zhangsan design-PERF Lili two CL skirt
‘cook/bake’, construer ‘build’, and etc.), allows

LA-goal, where the applied argument is the da- ‘Zhangsan designed Lili two skirts.’

tive argument, as in (1).

1.3 Research Questions

(1) Valeriale disefi6 una pollera a Ann
. . : This study examines Spanish L2ers’ acquisition
Valeria CL designed a  skirt  DAT Anna of Chinese AO and considers the learnability
Lit.: ‘Valeria designed Anna a skirt.’ problem posed by the superset-subset relation

between Spanish and Chinese on this structure

A Spanish applied argument can also appear I{i1.e. Spanish allows both LA-goal and LA-source

the environment of a transfer predicate with ‘rey . "~rioace allows only LA-source). We pre-

verse directionality’, such as robar ‘steal’, sacar,. :
‘take from’, and extraer ‘take out from’. In this dict learners to wrongly transfer LA-goal, which

: : is allowed in L1 Spanish, to L2 Chinese despite
case the applied argument is understood as ﬂfﬁe lack of positive evidence for the use of LA-
possessive source of the theme object.

goal in L2 input. Furthermore, due to lack of
(2) Pablo le rob6 la bicicleta a Anna. negative evidence (from the fact that AO do not

: appear in pedagogical textbooks nor in class-
Pablo CL stole the bike - DAT Anna rooms designed for L2ers), L2 Chinese input
Lit.: ‘Pablo stole Anna the bike.’ lacks information regarding ungrammaticality of

The source argument appears in dative Caééé\-goal, which would be necessary for L2ers to

which has the same morphosyntactic propertier le out incorrect hypotheses. That is, 'the_se
of a recipient argument; therefore, it is predicte earners are expected to show overgeneralization

that in the context of verbs with underspecifie rom early on till even at the advanced level.
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2 Methods was provided on the side which learners could

o choose if they were unsure of the response. See
To test our prediction on L1 transfer effects weapnendix D.

designed two tasks to probe different knowledge
of L2 structures: one being implicit and mean-2.2 Participants

ing—focused; the other being explicit and form-20 L2ers and 10 natives speakers (NS) of Chi-
focused. nese serving as a control group participated in
2.1 Materials and Procedures this stgdy. AII NS_ were graduate students born
o _ and raised in Taiwan. Most L2ers were under-
An Animation Matching Task (AMT) was used graduate students with the exception of 3 people
to probe L2ers implicit knowledge because itheing Catholic priests. L2ers had learned Chi-
called for a focus on meaning. The AMT includ-nese in Taiwan for at least 3 years and came
ed 12 items (6 test sentences and 6 fillers). Thefym gifferent Spanish-speaking countries. Span-
test sentences included verbs underspecified fa¢, as the native language for all L2ers. English
directionality of transfer. The 6 fillers bore only a5 the second most proficient language.
surface similarity and served to distract particigefore the study, L2ers had completed a 40-item
pants’ focus in different ways. 2 contained synchinese proficiency cloze test developed by Yu-
tactically unacceptable sentences; another 2 cogp (2014). Based on the scores, they were divid-
tained sentences that matched both animationgy into Advanced (AD) and Intermediate (IN)
the other 2 contained sentences that matched ngioyp. Table 1 summarizes the participants’

ther of the two animations. See Appendix A.  packground information and cloze test scores.
On each trial, the L2ers first saw 2 animations

on the computer screen. Next, they heard the tagoup NS AD IN
get sentence presented auditorily. Participants
were required to match the sentence to the coNumber of 10 10 10

rect animation. For example, participants

(6) Zhansan reng-le  Lisiyi jian waitao.  pean age 26.2 26.9 241
Zhangsan toss-PERF Lisi one CL coat (ranges in (22-28) (23-38) (20-36)

Lit: ‘Zhangsan tossed Lisi one coat.’ brackets)

The sentence was preceded by two animationBuration NA 8.4 5.7

(a) Zhangsan tossed one coat to Lisi; (b) Zhanqyears) of
san tossed one of Lisi's coats away. Participants

chose which animation was a better match for thrmal
sentence by ticking the answer on the answefistruction
sheet. They were told at the beginning of the test
that if they found both animations matching thj_ength NA > 4.8
sentence, they could select both. If they foundyears) of (3-11)  (3-9)
neither matching the sentence or if they could nGsidence in

understand the sentence, they could choosreaiwan

‘don’t know’ option on the side and choose/state
the reason. See Appendix B. Cloze test 39 35 29
Following the AMT was the Acceptability goore (38-40)  (33-37) (27-32)
Judgment Task (AJT), which tapped participants’ ,

explicit knowledge on forms. 2 different types of(ranges in

verbs that induced opposite directionality ofbrackets)

transfer (i.e., grammatical LA-source and un-
grammatical LA-goal) were included, 3 items per Table 1: Participants’ Background Information
type. In addition, with 6 control sentences and 6 i _

fillers, the AJT contained 18 items in total, half3 Results and discussion

grammqtical and_ half ungrammatical. Please segyp|e 2 presents the percentage of how often par-
Appendix C. Rating scale ranged from very Unyicinants chose a certain animation in the AMT

acceptable (1), unacceptable (2), acceptable (Jor example, the (a) condition in example (6)
to very acceptable (4). A ‘don’t know’ option 5p5ve depicts a Goal condition).
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It is, therefore, proposed that subjects’ experi-
Dokitow ence in L1 to resort to context in the face of am-
biguity caused by verbs underspecified for direc-
NS 100 0 0 o tionality helps advanced L2ers overcome over-
AD 57 10 33 generalization. The sepsitivity trgined in .Ll is
transferred to L2 learning and displayed in that
IN 23 17 S7 3 more attention is paid to the co-occurring applied
argument in the face of ambiguous thematic role
Table 2: Percentages of choice in the AMT assigned to applied argument. Advanced L2ers
might have accumulated enough indirect statisti-
A 2-sample z-test was performed separately toal information (Reali and Christiansen, 2005)
compare proportions between any 2 among the teacked from co-occurrences of recurring se-
groups. The results showed that any 2 groupguences of words before being able to overcome
were significantly different from each other in overgeneralization. This finding suggests that the
the choice for Source and for Both, but not sigeffects of L1 transfer result not only from the
nificantly different in Goal. IN group as expectedsimilarity and/or difference of linguistic facts
showed overgeneralization in wrongly choosingoetween the native and the target language, but
Both, while AD group seemed to be able to overalso from L2ers’ experience gained in their na-
come overgeneralization and limit the constructive language.
tion of Chinese AO to LA-source from the fact
that the choice for Both was greatly decreaseReferences
a_nd that fqr _Source was greatly increased at tf@_ Cuervo. 2003. Datives at Large. PhD Thesis. . MIT
higher proficiency level.

As for the AJT, Table 3 presents the mearr: J_. _Huang. 2QO7. Hanyu dongci de tiyuan jiegou yu
scores with the standard deviation in the brackets 9! Jufa biaoxian (The thematic structures of verbs
of each group by verb types. Using an alpha level :2 Chinese and their syntactic projectioNlyan

. exue(Linguistic Sciences) 6(4): 3-21.
of 0.05, paired t-tests showed that only NS ex-
hibited significant difference in the responses td. MacWhinney. 2004. A multiple process solution to

Group  Source *Goal *Both

2 types of verbs, while L2 groups did not. the Iogicql problem of language acquisitidiour-
nal of Child Language31, 833-914.
Group \_/erb type _ L. Pylkkanen. 2000. What applicative heads apply to
Consumption Creation In M. Minnick, A. Williams, and E. Kaiser (eds.),
NS 3.53(0.39) 1.36(0.24) working papers irProceedings of the 24th Annual
AD 3.22(0.54) 3.33(0.44) Penn Linguistics Colloquiurm(1).
IN 3(0.34) 3.23(0.38) L. Pylkkanen. 2002. Introducing Arguments. PhD

Thesis. MIT.
Table 3: Mean scores for the AJT

L. Pylkkadnen. 2008. Introducing Arguments. Cam-

In contrast with the result in Table 2, AD group Pridge, MA: MIT Press.
did not perform better in AJT than IN group inF. Reali and M. Christiansen. 2005. Uncovering the
rejecting ungrammatical AO-Goal introduced by richness of the stimulus: Structure dependence and
verbs of creation. The question is how we can indirect statistical evidenc&€ognitive Science29,
explain for AD group’s inconsistency in over- 1007-1028.
coming overgeneralization. T. Q. Sun and Y. F. Li. 2010. Hanyu fei hexin

Notice that the major difference between the 2 |unyuan yunzhun jiegou chu tan (Licensing non-
tasks is whether the verb specifies directionality core arguments in Chinese), Zhongguo Yuwen
of transfer. Verbs included in the AMT are the (Studies of the Chinese Langunagg4: 21-33.
verbs that do not favor a particular directi_on OfB. Yuan. 2010. Domain-wide or variable-dependent
transfer and therefore the introduced applied ar- yyinerability of the semantic-syntax interface i@ L
gument is inherently ambiguous between Goal acquisition? Evidence from wh-words used as exis-
and Source in the L1 Spanish. In other words, the tential polarity words in L2 Chinese grammars.
verbs that trigger ambiguity in L1 Spanish are Second Language Reseaft 219-60.
where subjects first overcome overgeneraliza-
tion.
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Appendix A: Test Sentences in the AMT

Type of Verbs ltem Question Target Sentence
Number

Test sentences na2 ‘take’ 1 +.5928 .+-S— "60f,Z4 |
banl ‘carry’ 6 +.Y30 .+606 ".Y76*0 !
rengl ‘toss’ 9 Y 210 .60&f " Z2(Fa(y !
toul ‘steal’ 3 echy .e¢S—! Dz#—92!
mai4 ‘buy’ 8 Y £\ 6O&F “Ax;fIN!
ying2 ‘win’ 12 +.Y\- .+-60 "fc1obp

Fillers shal ‘kill’ 2 +51;b .+-S—1 gO+-02 (matches both)
gei3 ‘give’ 7 0066M .00©.Y “fc+:le | (matches both)
dao3 ‘collapse’ 10 O©C3° .+-60 "8++-9a! (ungrammatical)
gei3 ‘give’ 4 0©66e, .0©.Y “fc+:I | (ungrammatical)
song4‘give’ 5 +.S— © .+-60! DZ2#—9{matches neither)
jiaol ‘teach’ 11 .Y+5 .DS1Igd5+ ! (matches neither)

Appendix B: Sample Answer Sheet of the AMT

Question | Which Animation do
Number you choose?

If you tick ‘I don’t know’, please tick or staténe
reason

1. OA
OB

n I don’t | Neither of the two animations is correct.

know O 1 do not understand the sentence that | heard.
[]Other reason

Appendix C: Test sentences in the AJT

Type of Verbs Item Question| Target Sentence
Number

Verbs of Consumption chil ‘eat’ 1 60&f#« .Y ! 3VsL}!
hel ‘drink’ 8 +.S—%E .+-57! DZL-"0 !
yong4 ‘use’ 17 +-60DD .+-.Y “4xb J7!

Verbs of Creation kao3 ‘bake’ 6 *e¢cS—@E .+-57 " 3VsL}
zhu3 ‘cook’ 12 *+.60A .00.Y "g»6 h,
zao4 ‘build’ 14 *Y + E.0066 "811¢*g

Control Sentences chil ‘eat’ 2 60&f#« .l 3VsL}!
hel ‘drink’ 9 +S—%E .! DZL-"G !
yong4 ‘use’ 13 +:66DD . "4xb Ji'!
kao3 ‘bake’ 4 ecS—@E . "3VsL}
zhu3 ‘cook’ 11 +-60A . "g»6 h,
zao4 ‘build’ 16 Y+ E. 8tlc*e

Fillers gei3 ‘give’ 3 0OO66M .00.Y “fc+ls !
song4 ‘give’ 7 +S— © .+-60! Dz#—921!
jiaol ‘teach’ 15 Y+5 .DS1lgd5+ !!
gei3 ‘give’ 5 *0Q066M .f<(i00.Y
song4 ‘give’ 10 *+.S— © . @+i+-60
jiaol ‘teach’ 18 *Y+5 #+DS1

Appendix D: Sample Answer Sheet of the

Very

AJT

Unacceptable  Accefgab Very

Unacceptable Acceptable

2 [/ leg5f#« .11 3VsL} 4! NEARRNY
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Visual word recognition of morphologically complex words: Effects b
prime word and root frequency

HZlsne Giraudo Karla Orihuela
Laboratoire CLLE (Equipe ERSS) Laboratoire CLLE (Equipe ERSS)
CNRS & UniversitZ Toulouse Jean Jaurss CNRS & UniversitZ Toulouse Jean Jaures
giraudo@univ - tise2.fr karla.orihueal @univ - tise2.fr

raudo & Voga, 2007; 20143iraudo & Grainger,
Abstract 2000; 2001;but see also Aronoff, 1994nd
Booij, 2010for the samdinguistic view) or for
the access ways to the lexicon, nplwology n-
fluencing the simple development of orthodrap
ic representationge.g., Du—abeitia et al., 2007;
Rastle & Davis, 2003; Rastle et al., 2004dsee
in the same veiMarantz, 2018 An interesting
way to explore this issue is to use the masked
priming paradigm (Forster & Davis, 1984) which
has been designed to asere the qualitative and
the quantitative effestinduced by the prior r
cessing of anorphologically complexvord pre-
sented visually on the subsequ@nbcessing of
another-target word. Behaviaral data obtained
with the masked priming paradigmssociated
with the lexical decision task revealed clear
strong morphological priming effects through
various language#\(abic: Boudelaa & Marslen
Wilson, 2001; Basque: Diabeitia, Laka, Perea,
& Carreiras, 2009; English: Rastle, Davis,
MarslenWilson & Tyler, 2000; French: Giraudo
& Grainger, 2000; German and Dutch: Drews
Morphological complexity has been extensivelyand Zwitserlood, 1995; Greek: Voga & Grainger,
explored by psycholinguists in order to shed ligh2004; Hebrew: Frost, Deutsch & Forster, 1997)
on the role of morphology in lexical structuring. but the results arstill controversial when ma-
Starting from the idea inherited from the co-  nipulating the relativefrequendées of the prime
nectionist theory ofiisual word recognition (see and the taget On the one hand, some studies
Seidenberg, 1987)that the lexicon is comprised (Giraudo & Grainger, 2000) have revealed that
of different levels of interconnected represent larger effects are obtained when using high in
tions reflecting the linguistics characteristics ofcomparison to low frequency derived primess
the words as well as the cognitive processes bgouragig the lexemébased approachon the
the which complex words areeaognized, the other, some authors (McCormicRastle, & -
main issue regarding lexical morphologyneo vis, 2009) have failed to observe an interaction
cerns its specific role relative to word forms andoetween the prime frequency and morphological
semantics. Accordingly morphology can be facilitation, strengthening the morpherbased
though as a structuring factor either for thei-lex approach It has been suggestedaththese ot
con, morphological relationships being expressedomes may be due to the fact that the hod-
by the mapping between from and meanirgs r logical procedure among experiments varies
flecting the construction of the worde.g., G- (Amenta & Crepaldi, 2012)asthey each use a

The presentstudy aims to investigate the
relative role of the surface frequencies
(i.e., token frequencies) in base word
recognition. A masked priming exper
ment was carried using two types of-su
fixed Frenchprimes: the effects of words
having a surface fregncy (SF) higher
than their base (e.gcigaretteb cigare)
were compared with those produced by
word primes having &Flower than their
base (e.g., froideur-froid @oldness
cold®). Results show that HighSF are
more efficient primes than LowSF eel
tive to both orthographic and unrelated
priming baselines. This suggests that d
spite a highly salient base, whole words
matter more than morphemes during the
early processes of lexical access.

1 Introduction

Copyright © by the paperOs authors. Copying permitted for private and academic purposes.
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different timing for their stimulus onset asy general aveage and outliers were removed
chrony SOA). The SOAs of the original exper (1.4%).

ments were of 57ms in Giraudo and Grainger

(2000) and 42ms iMcCormick, Rastle, & Davis Table 1: mean reaction times across the three
(2009). priming conditions and the two targets cond

tions. Net priming effects are expressed in ms.
2 The study

In order to disentangle such findings, the present RTs Net priming effets
study was carried out usinge same paradigm (U-M/O-M and U-O)
and similar SOA as the previous ones described HighSF M 613  +45*/ + 36*

The main manipulation was to compare marph primes primes

logical facilitation when the frequency of the LowSF O 649 +9

complex words (used as primes) and their roottargets primes

(used as targst was invertedMore specifically U 658

we selected 60 base word targets from French, primes

half having systematically a surface frequencytowSF M 572 +22/+18

higher than their derived forms (558 primes primes

occ./million) and the other half a surfaceefr HighSF O 500 +4

quency lower thartheir derived forms (10.15 targets primes

occ./million according td.exiquedatabase, New, U 594

Pallier, & Ferrand, 200. Each target was primes

primed by (1) a morphologically related word* : p <.05

(M, e.g.,mariagemarier OweddinBto marry®

(2) an orthographically related word(e.g., The results show a clear pattern of a motpgie
marinemarier, Onawgnarry@® and (3) an unrelat- cal facilitation effect (reaction timesecteases
ed word {, e.g., couragemarier, Ocourage when theprimetarget relationship is morphaje
marry® In both the HighSF condition and theical, compared to orthographic and unrelated
LowSF cadition, primes were matcheéd num-  control conditiors).

ber of letters (respectively 6.4 and 7 letters imA significant differenceacross conditionsan be
average) and surface frequency (respectivelgbserved onlywhen the target word hasl@awver
6.48 and 40.64 occ./million iaverage)Primes frequency than the prinse Statistical analysis
were presented according to two frame durationshowed thathe critical net priming effects (@i
(SOAs), 48 and 66ms to examine the tiooeirse  ference between the reaction times foorpho-
of priming. Three experimental lists wereneo logical primesagainstorthograghic andunrelated
structed using a Latin square in order to preserdontrolones)for HighSF primes- LowSFtargets
each target once only. was of45* and 36 ms(respectively)

Twenty-five students at théJniversity of Tai-  When looking at the.owSFprimes and HighFs
louse participatedh the experimentAll the pa-  targetsthe RTs difference®f the net priming
ticipants were native speakers of French aneéffects previously described, where not statist
their averageagewas?26 (7.23sd). They were all cally significant Morphological facilitation &
right handed and had normal to corsgkto- fects seem to be larger when the frequenaphef
normal vision. The experiment lasted around 4Grime is higher than the frequency of tiaeget,
minutes and in exchander their time,partid-  regardless of the SOA used.

pants received 4 Giga USB key.

The results are presented in Talle As we 2 Conclusion

didnOt findany effect of the frame duration, we The results of the present study are in livieh
decidel to present the averaged RTs the previously found by Giraudo and Grainger
Mistaken answers were nebnsidered for the (2000), showing differential priming effects
statistical analysis (2.8%of the d#a), neither when the surfacérequency of the prime is a
were eaction times lower than 250ms and ovehijpulated The absence af morphological prin-
1500ms(1% of the data)Cutoffs for the rest of ing effectin the High frequency Mprimes/Low
the data were set to 2.5 standard deviatfoors frequency targets contrastedth the strong $j-
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nificant priming effects obtained ith the Low Giraudo, H. & Grainger, J2000) Effects of Prime

frequency Mprimes/Hgh frequency targefs
suggests competition effects the detriment of
an obligatorydecompositiorprocess According

word frequency in masked morphologicaid o-
thographicpriming. Language and Cognitive B
cesses]5,421444.

to this view both low and high frequency targetsGiraudo, H., & Grainger, J2001) Priming complex
should have benefit from the prior presentation words: Evidence for suplexical representation of

of amorphologicallyrelated word, but the results
revealed his was not the case.ry base targets

morphology. Psychonomic Bulletin & Review,
8(1),1274131.

having a surface frequency lower than the- su Giraudo, H. & Voga, M. (2007). Lexenased

face freqguencyof their derivation were signi

cantly facilitated relative to both the orthographic

and the unrelad conditions (+8 and +36ms).
We interpret these data an evidence of a com-

petition process among the word forms at the

word level.
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_ Only few studies have been concerned with
1 Introduction morphological decomposition in beginning read-
£rs- The few studies from English and French

A number of studies have shovyn that skille Used complex word primes, pseudocomplex
readers decompose morphologically complex . .

. . word primes and non-morphological word
words upon encountering them (for a review, see .

Rastle & Davis, 2008). It has been proposed th rimes. Quémart, Casalis and Colé (2011) found

this segmentation process is early and automat
and is driven by orthographic form, while beingt
blind to semantic content, thus also calfedr-

pho-orthographic(Rastle, Davis, & New, 2004;
Taft, 2003). One key finding in favor of this

proposition comes from masked morIOhOIOglcagrade 3 and 5 English-speaking children, indicat-

priming: the recognition of a target word is fa-: : L

. " .__ing that morpho-orthographic priming is not au-
cilitated when it is preceded by a morphological- , " :
ly related word primetéacher-TEACH Facili- tomatized yet and decomposition relies more on

. . semantics in developing readers. However, no
tation has also been found in a number of lan-_ . , .
studies with children have used complex

guages.for targets preceded by pseudocomple eudoword primes so far, although they provide
word primes that is words that appear to have - ” : :
e possibility to utilize the paradigm in lan-

morphologically complex structure, but are sim-
plexpworé:ls ¢o¥ner-CF())RN. Moreover facilita- 9429€s that do not naturally have pseudocomplex

tion has as well been observed from com Ie)\évords, such as German.
b Morphological decomposition in German

pseudoword primes, that is a non-existing com- s ) . :
o . . can be insightful to investigate, because of its
gg}?_ trlr?grp?rzo?oztiig ?}g‘:@g:ﬁlé;;ﬁﬁqgf?ﬁ;o{s language specific characteristics. German has a

non-existing combination of a word and a nor?_transparent orthography and is morphologically

morphemic endingfiexint-FLEX), mixed results &Cih.htASr:secr?tnie(a/lé?nCﬁéerfr:ﬁr%z(i)tlofgcl)lrcﬂffir;?itl/zs
have been obtained (Longtin & Meunier, 2005; gnt p y

i : word recognition, even for beginning readers.
iﬂe?ft”?vizgrfﬁé’ fféféngreerngéhHO'cﬁﬁ[thng 1nizj'dz;tl§levertheless, for children being still in the pro-
. ch p , . cess of reading acquisition and showing more
ing role of language proficiency: the magnitude

to which morpho-orthographicinformation is variability in their lexical representations, lan-

. , L juage proficiency can be expected to play an
used Increases as a f_unc'_uon of individual VOCabgven greater role than Beyersmann et al. (2014)
ulary and spelling skills in adults (Andrews &

; ; found for adults.
Lo, 2013; Beyersmann, Casalis, Ziegler & . i
Grainger, 2014). The aim of the present study was there

fore to test whether the moderating effect of lan-

riming in French grade 3, 5, and 7 children
fom complex as well as pseudocomplex words,
hus suggesting that children already use adult-
like decomposition processes. In contrast, Bey-
ersmann, Castles and Coltheart (2012) only
found priming from truly complex words in
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guage proficiency, as indexed by vocabulary andhatched on length. For each target all four types
spelling skills, on morphological priming can beof primes were created. Primes were matched on
replicated with German adults and whether itength, suffix length and non-morphemic ending
generalizes to readers at the lower end of the préength across conditions. Four counterbalanced
ficiency range, namely children. We expect tdists of prime-target combinations were created,
see evidence for a more automatized form oéach containing a target only once, such that par-
morpho-orthographic decomposition in highlyticipants saw each target only with one of the
proficient children (replicating the Quémart et al.four prime conditions.
pattern), whereas low-skilled children should
show less priming (as in Beyersmann et al2-3 Procedure
2012) or no robust priming at all. In our adultStimuli were presented in white 20-point Courier
group, we expect robust priming in all threeNew font in the center of a black screen on a 15
prime conditions (including the nonsuffixed con-laptop monitowith a refresh rate of 60 Hz. Each
dition) in high proficiency participants, but re- trial consisted of a 500-ms fixation cross, fol-
duced non-suffixed priming in low proficiency lowed by a 500-ms forward mask of hash keys,
participants then a prime in lowercase for 50 ms, followed by
the target in uppercase. The target remained on
screen until response. Participants were instruct-
2 Method ed to indicate whether the presented stimuli was
an existing German word or not by pressing a
key as quickly and as accurately as possible.

Twenty-four university students (13 woméfge  They were not informed about the presentation
= 25.2 years, age range: 20-29 years) and 24 &ff the prime.

ementary school children (13 Qirl®ag = 9.5
years, age range: 8;6-10;9 years, grade 3-5) pa&4 Results

ticipated in the ex.p(.arlme,nt. o Reaction times were analyzed using linear
Each participant's language proficiency mixed-effects modeling. Participants and items
was assessed, using a spelling and a vocabulafgre included as random factors and lexical sta-
test. Adults performed a spelling recognition testy ;s of the target (word, pseudoword), prime type
which was modelled after the one used by An(sufﬁxed word, suffixed pseudoword, nonsuf-
drews and Lo (2012). Participants were asked tg,qq pseudoword, unrelated word), age group

classify 10Q words as correctly or _incorrectly(admts' children) and language proficiency (con-
spelled. Children performed the fill-in-the-gapjnyous measure combined of the spelling and

dictation test of the SLRT-II (Moll & Landerl, \qcapulary scores), as well as all their interac-
2010). For assessment of vocabulary, adultgons were included as fixed effects. Where ap-
completed the German version of the LexTALE, qhriate one-sided post-hoc contrasts were ap-
(Lemhéfer & Broersma, 2012), and children theylieq comparing all related priming conditions

vocabulary subtest of the CFT 20 (Weil, 1998)yit the unrelated condition. For contrasting

A composite measure of spelling and vocabularyeaders with higher and lower proficiency, reac-
was calculated by standardizing and averagingon times of participants scoring one standard
the spelling and vocabulary scores for each pageyiation above or below the mean proficiency

ticipant. measure within their age group were used. Sig-
22  Materials nifi(_:ance was evaluated using the normal distri-
o _ _ . bution. Results are reported for word targets on-
We conducted a masked priming lexical decisiony pescriptive statistics are provided in Table 1.
experiment using real suffixed worddeidchen- For adults, priming was observed from all
KLEID), suffixed pseudowords kleidtum- three related conditions (suffixed word, suffixed
KLEID), nonsuffixed pseudowordski€idekt- pseudoword and nonsuffixed pseudoword) rela-
KLEID) and unrelated controls trgumerei- tive to the unrelated conditioz=5.04, z=4.43,
KLEID) as primes. 50 word targets were SeleCteg:Z_()?, allp<.05. However, language proficien-
from the childLex corpus (Schroeder, Wirznercy moderated priming effects. Priming in the
Heister, Geyken, & Kliegl, 2014) and 50 nonsuffixed pseudoword condition was only sig-
pseudoword targets were created by changingificant for adults with higher language profi-

one letter from a real word that was not in thesjency (+1SD)z=1.74,p<.05, but not for adults
target word set. Word and nonword targets were

2.1 Participants
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RT
Prime Type Adults Children Stimulus Example
All participants
Suffixed Word 593 (12) 1024 (36) kleidchen - KLEID
Suffixed Nonword 597 (12) 1051 (38) kleidtum - KLEID
Nonsuffixed Nonword 614 (13) 1045 (38) kleidekt - KLEID
Unrelated 629 (14) 1087 (41) trAumerei - KLEID
Higher Language Proficiency (+1SD)
Suffixed Word 588 (12) 900 (28) kleidchen - KLEID
Suffixed Nonword 583 (12) 924 (30) kleidtum - KLEID
Nonsuffixed Nonword 602 (12) 903 (28) kleidekt - KLEID
Unrelated 620 (13) 974 (33) traumerei - KLEID
Lower Language Proficiency (-1SD)
Suffixed Word 599 (12) 1189 (48) kleidchen - KLEID
Suffixed Nonword 613 (13) 1218 (51) kleidtum - KLEID
Nonsuffixed Nonword 626 (14) 1239 (52) kleidekt - KLEID
Unrelated 638 (14) 1229 (51) traumerei - KLEID

Table 1. Response times (in ms) for children andtad
averaged across items for each participant. Stdreteors are presented in parentheses.

with lower language proficiency (-1SD)+1.16, Moreover, the pattern of priming generalizes to
p=.25. beginning readers with higher language profi-
For children, proficiency played an evenciency: they show priming similar to that of
more pronounced role than for adults: highehigher proficient adults. For children with lower
proficiency children (+1SD) showed the samdanguage proficiency, the effects did not reach
pattern as higher proficiency adults, namelysignificance, but were clearly most pronounced
priming from all related condition,z=3.03, in the suffixed word condition.
z=2.02,7z=2.96, allp<.05. In contrast, in lower We argue that there is a developmental
proficiency children (-1SD) priming in none of gradient in the use of morphological information
the conditions reached significance, althouglluring reading acquisition, driven by language
there was a numerical advantage from suffixegroficiency. Beginning readers with low lan-
word primes in the mean reaction times (40mguage proficiency are only able to benefit from

faster compared to the unrelated condition). morpho-semantic information, if at all. More
) advanced lexical knowledge allows readers to
3 Conclusion extract morpho-orthographic information. Fol-

lowing Andrews and Davis (1999) and Grainger

Our results confirm recent evidence for Frenc nd Ziegler (2011), we assume that this happens

adults (Beyersmann et al., 2(.)14)! showm_g the} rough segmentation of the affix in lower profi-
the extent to which morphological qur_matlon ISciency adults, as indicated by the priming effects
fsxploned depends on language proficiency als&f both suffi’xed prime conditions. Crucially
ﬂo?ermsni'cgdmiisn:i?l thif?éitssen;rgmdgusﬁt;ggje igher proficiency adult and even child readers
X 9 P 9 with sophisticated lexical knowledge are able to

word primes Kleidchen-KLEID, suffixed » .
. . additionally use segmentation of the embedded
pseudoword primeskleidtum-KLEID and also stem, therefore showing facilitation also in the

nonsuffixed pseudoword primes kl€idekt- : . " .
: . . nonsuffixed prime condition. Our results high-
KLEID) relative to unrelated worddrqumerel- light the importance of lexical knowledge as a

KLEID). Prlmlng . fro'm the 'nonsufﬁxed' further determinant of the ability to exploit mor-
pseudoword condition did not continue to be sig-

nificant with decreasing language proficiency.
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phological structure in the word recognition pro- orthographic segmentation in visual word recogni-
cess, especially in children. tion. Psychonomic Bulletin & Review, 11090-
1098.
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27 speakers of Russian (age9-52 years, 20 fe-
male). Materials werel8 triplets of unprefixed
Frequecy is known to play a crucial role in lexi- imperfective verbs and 12 pairs of unprefixed
cal access. The notions primarily discussed in thgtertlggfel Uvoeﬂgsm\é\ig[]i??ﬁ;ﬁé&)lﬁgg;z;r;iév
e e e ) o' il the summed uency of th corresponcs
quency. In numerous studies (Aleére.&. Gordonmg prefixed verbs and nouns was different for

, every verb and nounnside a triplet/pair(as
e o e, ot Zhan i Table Mo ¥eauency nfomation
) P : .was taken fronthe TheFrequency Dictionary of
various word forms are decomposed during lexiz

the Modern Russian Languafleyashevskaya &
cal access or are stored and can be accessed guagey y

a
whole. Similar issues arise when we turn fronﬁqamff’ 2009).

inflection to derivation, at least with semanatiy

1 Introduction

transparent derivates (Niswanddement & word I((ier:t((e:rs \II:VOI’d Is:u(;?med group
Pollatsek, 2006; Taft 2004, a.m.o.). Ny | v .
rillic) (ipm) | prefixed

2 Our study words

torpDW1 7 863 |20 1
Some morphologically complex words wergto stick out
shown to be accessed as a whole (then their gueh\ D W | 6 908 | 294 2
frequency phyed a crucial role), the others wergto breath
demonstrated to be dmmposed (then root fref SODW |7 890 | 863 3
quency and the frequency of the word they aré P&
derived from was importantBoth options are L?rtf]’ien'e 8 985 | 358 1
avgl!able' in some models: th_e one that is m rj“avlenie 7 943 | 2975 >
efficient in a paitular case winsHowever, the apparition

picture may be more complex in morphological
rich languages. If a word has many inflectional
forms or derivates that are stored as a whole, |t js important to na thatprefixed verbs are
they probably form groups, and lexical access derived from unprefixed ones, while prefixed
this wordmay depend on the prapies of such deverbalnouns are not (they are derived from
groups. Our hypothesis is that if a word has @refixed verbs)For verbs, we also counted deri-
large group of morphologically complex deri- vates with thereflexive postfix -sja. We made a
vates which areelatively semantically transpar- simplification not taking suffixes into account
ent, access to and storagettut word would de- pecausefirstly, suffixes change thanflectional
pend onthe properties of this group even thoughclassthe word belongs tand often cause stress
the derivates do not necessarily undergo the prehifts and various alternations and, secondly,
cess of decomposition. We explored this quesmost unprefixed verbs have agnatically more
tion in our study on Russian. derivatescreatedoy prefixationthan by suffixa-
tion.
In total, every participant saw 54 verbs in-
Method. We conducted a lexical decisiexper- finitive and 24 nouns innominative singular
iment usingE-Prime software.Participantsvere  form, and 78 nonce stimull.hey were shown on
&RS\ULJKW <« E\ WKH SDSHUfV DXWKRUV &RS\LQJ SHUPLWWHG IRU

In Vito Pirrelli, Clawdia Marzi, Marcello Ferro (eds\Word Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 3ril 1, 2015, published dtttp://ceurws.org

Table 1. An example of stimulor Exp.1

2.1 Experiment 1

136



the computer screefor 500ms or until a re- conclusive. We chose deverbal noufos our

sponse button was pressdfl.no button was experimentto find enough relatively transparent

pressedparticipants saw blankscreen for up to prefixed and unpfxed ones and, if prefixed

2s. After a response was given or after thesenes are decomposed, the system should go to

2,5s were over, an interstimulus interval wasthe prefixed verb by stripping the suffix rather

initiated and then the next trial began. thanto the unprefixed noun bstripping the pre-
Results and discussionWe analyzed partici- fix (UR &L W orodL @) T: poro &@enign)).

S D QW YV T -danxwrelindy adBufacy and reactionTo refute this alternative explanation, vae-

times. All participants gave at least 8586 cor-  signeda follow-up experiment

rect answer¢92,4% on averaggjrials with in-

correct answers werexcluded from further _

analysis We also discarded all RTs that exceed?-2 EXperiment 2

ed 15s, as is customary in many such studiesvethod. The method was the same as in Exper-

(e.g. Alegre & Gordon, 1999). In totd),3% of  iment 1.Participantswere 24 speakers of Rus-

reactiongo real stimuliwere discarded. sian(age 1855 years,18 femald. Materials in-
We demonstrated that RTs for verbs differcluded60 prefixed verb and noun stimuli an@ 6

significantly depending on the summed frequennonce wordsRealwords were chosefrom the

cy of corresponding prefixedand postfixed pool of prefixedverbs and nouns whose unpre-

verbs (epeated measurdsNOVA, F1(2,52) = fixed counterparts were analyzed in Experiment

8,66,p = 0,001,F2(2,34)=4,99,p = 0,013, but 1. This timeboth verbsand nounsvere grouped

RTs for nouns do noAverage RTs for different in pairs. They were matched in length, CV struc-

groups of verbs and nouns are giveTables2a  ture and the frequency of theinprefixed coun-

and d. terparts but differed inwhole word frequency.

An example is given in Table 3.

group | av. F | av.summed fof av. RT
(ipm) | prefixed words (ms) word letters | word | unpre- | group
1 401 | 110 6434 (in Cy- | F fixed
2 411 | 435 6323 rillic) (ipm) | word F
3 411 | 1390 607,6 pod\@D W1 8 7,7 90,8 1
Table 2a. Average RTs for verb stimiiExp.1 'g)lgleeath
group| av. F|av. summed F d av. RT otplatity | 9 1,7 890 |2
(ipm) | prefixed words | (ms) to pay back
1 331 60,3 6378 po[jo atiiirr]ne 10 51 98,5 1
produc
: Table32llf AveriécemRTs for noun stin?ﬁ?lgr(p.l prOJ_avIeme 10 453 943 2
manifestation

) ) Table 3 An example of stimulfor Exp.2
We believethat these resultsan be explained

as follows. The majority of Russianprefixed  Moreover, we took care of the following.

verbs and nouns arkkely to be stored as a verbs like pod\ 2 Wty breath a littl] D Q-G

whole because even relatively transparent ones O Dp/pawtac]f IURP 7DEOH DUH D

tend tohave somespects of meaning that cannota whole, their word frequency should mattend

be predicted compositionally. Stillprefixed pod\ & \(gfbup 1)will be accessed fasteKow

verbs have close connections with their unpretet us assume that they adecomposedand so

fixed counterpart in the mental lexicon due togre many other préixed verbs. Then not the

direct derivational linksand therefore influence word frequency ofi\ &> W breattf DS GDW LW

lexical access to it. Prefixedeverbal nouns are |y w R \@IDprdict the speed of the lexical ac-

not connected to their unprefixed counterpart in @ess but the frequency of these unprefixed verbs

similar way due to the lack of derivational links, pjus the summed frequency of their decomposed

so the summed frequency of such nouns does n@érivatesAs Table 1 showsthis value is greater

influence lexical access to it. for S O Dtheh S0\ 8D V8d R W S QEpMHLAW |
However, an alternativeexplanation caralo  will be accessed fastéFhis was trudor all other

be suggested: prefixed verbs are decomposefiefixed verb pairs in Experiment 2, so the whole

(and thus boost the frequency of their unprefixegvord access and decomposition scersalways
counterpart), while the results for nouns are ingavedifferent predictions.
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We couldnot find prefixed noun pairsvith a In two lexical decision experiments we con-
similar distribution of frequeciesin our materi- ducted, reactions time® prefixed verbs and
als However, no approach would predict that deverbal nouns depended on their own frequen-
they could be decomposed by stripping off theircies, which points to whole word storage. At the
prefix firstanyway So noun stimuli werenclud- same time, reaction timet® unprefixed verbs
ed mainly to make experimental materials morevere influencedby the summed frequency of
diverse,they will not let us tease apart differenttheir derivates (created by prefixation and post-
lexical access scenarios. fixation). We conclude that this effect isx-

Results and discussionWe analyzed partici- plained not by decomposition of the derivates
S D QW YV T -anxwreking/ adRufacy and reactionduring lexical access, but lbigeir strong connec-
times. All participants gave &ast 85% of cor- tion to the word they are derived from.
rect answerg92,0% on averaggjrials with in- Our conclusion is confirmed by tldatafrom
correct answers were excluded from furthedeverbal nouns. On the surface (i.e. phonologi-
analysis. We also discarded all RTs that exceedsally), the overlap between unprefixed and pre-
ed 15s.1In total,0,4% of reactions to real stimuli fixed verbs on the one hand and unprefixed and

were discarded.

We demonstrated thatis time RTs for verbs
and nouns differed depending on therhole
word frequenies The difference was statistical-
ly significant both for prefixed verbs(RM
ANOVA, F1(1,23)= 17,87,p < 0,001,F2(1,17)
5,98, p = 0,026) and for prefixed nouns
(F1(1,23)=21,27,p< 0,001,F2(1,11)=7,88,p
= 0,017) Average RTs for different groupsre
shownin Tables 4aand 4.

group av. F | corresp.unpref. av. RT
verb from Ep.1

1 16,3 low summed F 707,3

2 2,0 high summed F 746,0

Table 4aAverage RTs fowerb stimuliin Exp.2

group av. F | corresp.unpref. av. RT
nounfrom Exp.1

1 124 low summed F 6884

2 76,4 high summed F 6575

Table 4b. Average RTs foroun stimuliin Exp.2

The results are indicativef the whole word
lexical accessWe can conclude that prefixed
verbs influence lexical access their unprefixed
counterpart nothrough decomposition, bube-
cause they are closely connected in the ment
lexicon due to direct derivational links.

3 Conclusion

Using Russian prefixed and unprefixed verbs, w
demonstrated that group of semantically trans-
parentderivates influenceéhe recognition ofthe
word they are derived fromThe higher is
summed frequency of derivatdbe faster is the
lexical accessOne couldargue thathis is due to
decompositionWe showed thathis is not the
case.
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prefixed nouns on the other hand is the saase:
examples from Tables and 3 showthey coin-
cide once the prefix is strippedf. this factor
played a role, the results for unprefixed verbs
and nouns would be the same.

However, reactions times to unprefixed nouns
are not influencedby the summed frequency of
their prefixed conterpartsThis proves that con-
nections through derivational links mattére-
fixed deverbalnounsare derived from prefixed
verbs, not from unprefixedouns(SRUR GILWHK Y
JLYH ELUWK W Rordakaidh) pSWHR]
G X F\W hd® @%enign) pE L U:W pofo de-
nie(n) uS UR G X FRNdo®agifally, prefixed
nounsresembleunprefixed onesnuch more than
prefixedverbs,butthis does noplay a role.

In total, our resultgan be taken as a piece of
evidence for a new type of frequency infor-
mation to beakeninto accountSomewhat simi-
lar conclusions were reached Mjoscoso del
3UDGR @Dal (2G@@who studied morpho-
logical family size effects ifrinnish compared to
Dutch and Hebrew

Of course, manyhingsremainto be explored
As we noted earlier, we did not look at suffixa-
tion. We did not specify the mechanisms by
which derivationally related forms arermnected
& the mental lexicon and how these connections
are formedIn the connectionist approach where
no decomposition is assumed, regular connec-
tions between word§ SKRQRORJLFDO
mearngs should mattein dual route models, it

IRUP?

Ran be suggested that decomposition normally

does not win insome caseslike derived verbs
and nouns we analyzedut still takes place
Then only the existence of a direct derivational
link and, probably, semantic transparency should
really matter.

To solve these and other problemsny cru-
cial questionsneed tobe answeredWhich deri-



vates poostfthe frequency of a base woadd to
what exter? What is the role of semantic trans-
parency andphonological similarity between a
derivate and its base form? How important is it
for their connection whether they belong to one
part of spech or to one inflectional clas§®ould
stress shifts and alternations influence our re-
sults?We hope to address some of these ques-
tions in our further research.
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1 Introduction rare), and the in ection is mostly realized by chang-

K dent o dl ing the suf x and root vowel alteration, we can ex-
Un nowrf1 name entlt?/ recognltlontlln n ecteh an- pect the overall distance between lemma and its
guages faces several speci ¢ problems —the TS{,, 4 forms to be not only bounded from above, but

and fogemost is that the entities Fhemselves are iréﬂso have a regular distribution (roughly speaking,
egted _(D_vonc etal., 1966) Ieadlng t a problem the less typical the suf x length, the less likely is
of identifying word forms as belonging to the same¢ | ... - \word form to appear)

lexeme, and also the problem of nding correct .
P 9 We used the morphological database of Slovak

lemma. In this article we analyse the distributionI Garabik and Simkova. 2012- 3
of word forms for proper nouns in Slovak and de_anguage( arablk and Simkova, 2012; e,

scribe an algorithm for their automatic extractionzoos: Garabik, 2007), which contains (at the time

and lemmatisation of writing) complete morphological information
' of 35009 nouns (lemmata), out of which 1031 are

The task of lemmatisation and morphological an-

notation of ective (and more speci cally, Slavic) Propernouns. We randomly divided the database

languages is reasonably researched and develop@&o two parts, the training set and the evaluation

(Hajic, 2004). Since we cannot expect a morpho§et' ensuring that about 90% of both common and

logical database (data relating lemmata to in ected rc:_per notuns '? presae;g?lthe traltnlng Zeéézhe (_aval-
word forms and their grammatical tags) to cover guation set containe emmata an unique

or almost all the words present in the corpasye- word forms for proper nouns.
cially proper names that keep appearing depending

on who or what has become a hot topic in mass

media), using a well tuned guesser can improve the

accuracy of lemmatisation and tagging.

Common sense says that named entities (proper
names in particular) behave differently from com-
mon names, which translated into information the-
ory terms means that the information about whether
aword is a proper name is notindependent from the
information about its morphology paradigm. This
means we can use the information about proper
names to decrease the entropy of in ections, which
is good because it helps the guesser choose between
the possible lemmata and morphological tags.

2 Datasets

We denote Levenshtein distandead@aigodéi ,
1965) between two wordsandw by (I; w). Since
a typical Slovak noun has up to 12 different word
forms (two numbers, six cases — the vocative is

Le.g. for the lemmaSalileo, genitive would beGalilea, Figure 1: Distribution of word forms according to
dativeGalileovi etc. their Levenshtein distance from lemma.

Copyright ¢ by the paper's authors. Copying permitted for private and academic purposes.
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y z z z z y y
Toska  Toskala  Toskalu  Toskanec  Toskénska  Toskanske  Toskansko  Toskanskom  Toskansku  Toske  Tosky  Toso
10 33 28 20 221 11 110 20 304 15 26 16

Table 1: Alphabetic list of proper noun candidates, with number of occurances in the corpus. Note the
extracted lemmata/lexemd@sska¥ (La Tosca),Toskanskd (Tuscany), as well as unrelatd@dskala,
Toso and relatedioskanec(inhabitant of Tuscany) antbskanske(Tuscan, adjective).

Fig. 1 displays the distribution of known com- interval width to be 2000 words — increasing it
mon (top) and proper (bottom) nouns, summed andbove this number does not improve the accuracy
normalized through all the nouns in the traininganymore and the speed is acceptable. It should be
set. Vertical error bars display the standard devinoted that this interval isota width of the context
ation for the given distance of word form from of the concordance — this is an interval in the lexico-
the lemma. From the graphs, we derive severajraphically ordered set of proper noun candidates
conclusions — proper nouns are “less in ected” extracted from a given text, e.g. from a novel if we
higher ratio of them is in the basic form (lemma),want to extract the whole in ectional paradigms of
and the maximum distance is= 7 for common (new, unknown) proper nouns from the novel, or in-
nouns (nouns with greater distance are those witdeed from the whole corpus, if we aim to augment
very irregular declension, e.§lovek! ©udidhu- a morphological database.
man/humans”) and = 5 for proper nouns. Dis-  We formally describe a Levenshtein edit opera-
tributions of common and proper nouns from thetion e = (0;is;ig) — a triple of operation type,
evaluation set match those from the training set, spositionig in the source string and positioniy
there appears to be some difference between corim-the destination strind, where operation type
mon and proper nouns globally. However, categoriss one ofreplace insertor delete Forreplaceor
ing single nouns using these differencies betweeinsert the replacement/new character is taken from

distributions is not reliable. the destination string.
Sequence of edit operatiogs ( e1; e; e3;::3),
3 Extracting Candidates together with the destination striywhen applied

to astrings 2 Sde nes amappind q.q : Sqia 7! S,
Our algorithm extracts plausible candidates fOIWhereSq;d andS are sets of strings.
proper nouns (those beginning with a capital let- |f we denote byt a morphological tag for a given
ter but not at the beginning of a sentence, togethekord formw, then for a lexeme with a lemnia
with some additional Iters) and for each candi-tuple (w;t) unambiguously refers to one in ected
date, it considers the set of words with 5. This  word form and its grammatical categories. We can
would require calculating the Levenshtein distanc&hen construct a sequence of edit operations leading
between all pairs of words in the set and the comfrom | to w, denoted byy(l; ).
plexity would beO(n?), which is unacceptable for  For each proper noun from the training set, we
corpus sized inputs. Unfortunately, Levenshtein disprecompute the functiorfgyyy, (this can be im-
tance is a metric but cannot be used to make aproved by dividing the nouns into categories based
ordered set out of a list of words (in particular, it on their declension rules and using only one noun
cannot be used to de ne an ordering binary relafrom each category), to get the sequence of oper-
tion ). ations leading from the lemma to the tugie; t)

However, a trick can be applied — in a lexico-of the word form and morphological tag. Then, for

graphically ordered list of words (see Table 1) weeach extracted word, we apply the functidgg. ).
need to look only at some interval around the wordto every word from the abovementioned interval
word forms from beyond the interval are very un-and the word with greatest coverage (sum of the
likely to belong to the same lexeme. The complexfrequencies of generated word forms within the in-
ity will be O(Cn); whereC is the (constant) size of terval) is declared the lemma to the extracted word.
the interval. This means that for some of the noun©f course, this maximum can be attained by more
not all word forms will be covered; especially for than one word, especially if the lexeme is incom-
the shorter ones, where there is a higher probabi—— ) _
. . s Itis not possible to de ne the functioh for every source
ity that many unrelated words will be within the string, since some of the operations might not be applicable to
interval. Empirically we estimated the reasonableahe given strings.
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plete. We assume that at least the most commoemes haveecall 1, and about 50 lexemes have

in ectional paradigms (used for proper nouns) are0:9 ' recall ' 0.6, while only a small number

present in the training set. of lexemes have lower precision. The lower recall
is caused by insuf cient data coverage — not all

number of lemmata assigned ;
word ner ward form the word forms. were presgnt in the analysed cor-
forms | [%] [ correct] all pus. The precision we obtained is excellent and the
102 13-3 8 % accuracy of automatic lemma assignment is good.
418| 792| 1 1 : .
6l 111 1 5 5 Augmenting Morphological Database
528 | 100.0

The abovementioned process was used to increase
Table 2: Number of automatically assigned lemthe number of proper nouns in Slovak morpholog-
mata per word form. ical database. We used the extracted candidates
from theprim-6.1-public-allcorpus with a number
) of occurrences at least 100 (count of all possible
4 Evaluation word forms derived from a given lemma). We cal-

We used the algorithm to extract proper nouns(:ulate the coverage of word forms for one lemma
from the Slovak National Corpus, versiqmim- asr = C(w;t)=C(g), whereC(w; 1) is the num- _
6.1-public-alP, of the size 829 million tokens, and P€r ©f generated tuples of word forms and their
evaluated the results on the proper nouns from thgorrespor]ldlng morphological tags, aﬁdg) the .
evaluation set. The percentage of correctly autdUMPer of grammar categories (usually 7 or 14; 7
matically assigned lemmata is shown in Table 2 £aS€s including the vocative and one or two gram-

we see that 79.2% word forms had been assignegatical numbers, with many proper nouns present

a unique lemma, which was also the correct oné),nly in singular).

while 18.9% had been assigned a unique, but incor- ~\t€ removing generated word forms with no
rect lemméA. corpus evidence, the average coverage of word

forms per lemmais = 0:84 0:23 i.e. 84%

of word forms is present in the corpus23is the
standard deviation of the coverage. Generated word
forms still contain a lot of noise, therefore we also
removed those word forms whose contribution to
the number of occurrences of given lemma was less
than 1% (it is rare for a grammatical case to have
such a low percentage compared to other cases). Af-
ter this, the coverage changedte 0:75 0:24,
where agair0:24 is the standard deviation of the
coverage. Then we manually proofread, corrected
and lled in the word forms for the several hun-

Figure 2: Histogram of precision and recall on au- :
g g P dred most frequent lemmata. After adding these

tomatically assigned word forms of the lexeme(s . -
y assig ( z/vords to the morphological database, we iterated
for the evaluation data. . .
the process, re-training the algorithm and generat-

Figure 2 displays the precision and recall Oning another list of less frequent proper nouns.

word forms for proper nouns (i.e. how much of6 Conclusion

the lexeme has been extracted; the numbers are not

weighted by the frequency of word forms in the The method has been used to improve the cover-

corpus) from the evaluation set; we note that abou@ge of proper nouns in the Slovak morphological

70 lexeme? haveprecision  1; about 40 lex- database and is used as a part of morphological

— guesser, providing candidate lemmata and morpho-
http://korpus.juls.savba.sk/res.html logical f K f
“For 13 word forms (2.5%) the correct lemma was not ogical tags for un hown pro_per nouns, as part o

present in the interval of 2000 words. the morphosyntactic analysis and part of speech

5Since the number of proper nouns in our evaluation setagging of the Slovak National Corpﬁs_
was 101, these numbers are fortuitously almost identicalto—

percentage. Shttp://korpus.juls.savba.sk
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Abstract (P-level)and at the more abstract level of syntac-
tic structure (S-level). These two levels are often
kept separate, not only theoretically, but also com-
putationally, as their performance varies according
to the different types of combinations that we want
to track (Sag et al., 2002; Evert and Krenn, 2005).
We advocate a uni ed and integrated view of a
lexeme's combinatory potential, in order to cap-
ture both xed combinations (MWEs of various
types) and more productive aspects of the lexeme's
distributional behaviour. The theoretical premises
lie in the constructionist view of the mental lex-
icon outlined above, whereas a proposal for a
1 Word combinatorics and constructions computational implementation is illustrated here.
Speci cally, we i) present SYMPAThya model
of data representatiothat takes into account both
surface and deeper linguistic information; ii) de-
Vvelop and test amdex of productivityfor Italian
WoCs based on SYMPAThy.

This work introduces SYMPAThy, a data
representation model in which the com-
binatorial properties of a lexical item are
described by merging surface and deeper
linguistic information. The proposed ap-
proach is then evaluated by comparing,
for a sample list of verbal idioms, a set
of SYMPAThy-based xedness indexes
against the relevant speaker-elicited in-
dexes available in the descriptive norms
collected by Tabossi et al. (2011).

By “Word Combinations” (WoCs) we broadly re-
fer to the range of constructions typically as-
sociated with a lexical item. In Construction
Grammar, constructions (Cxn) are convention
alized form-meaning pairings that can vary in

both complexity and schematicity (Fillmore et al., » SYMPAThy: a joint approach to WoCs
1988; Goldberg, 2006; Hoffmann and Trousdale,

2013). The Constructicon spans from fully spec-e argue_that to obtain gcomprehensive picture of
i ed structures (kick the buckpto complex, pro- the cor_nblnatory potential of a word and enhance
ductive abstract structures such as argument pagxtracting efcacy for WoCs, the P-based ap-
terns (e.g., the Ditransitive Cxn “Subj V Obj1 Proach (wh_lcr_l exploits sequences of POS-patterns
Obj2”, she baked him a cake), passing througnd association me_zasures) qnd the S-ba_sed ap-
“intermediate” Cxns with different degrees of Proach (which exploits syntactic dependencies and
schematicity, complexity and productivity (e.g., @sociation measures) should be combined. We il-
take Obj for granteg, in what is known as the lustrate this point with an example based on the
. 7 . . ' 1
lexicon-syntax continuum. WoCs thus comprise!arget Lexeme (TLpettare throw' (V).
so-called Multiword Expressions (MWES), i.e. a \We wantto use S-based methods to capture the
variety of recurrent expressions acting as a sinfact that vV occurs typically within some syntac-
gle unit at some level of linguistic analysis, like tic Frames and not others, that for each Frame
phrasal lexemes, idioms, collocations (Calzolari efve have typical Fillers (lexical items) instantiating
al., 2002; Sag et al., 2002; Gries, 2008), as well aErame slots, and that each slot is associated with
the preferred distributional properties of a word atcertain semantic (ontological) classes:
a mor? abstract level, i.e. argument structures and *All data is from a version of the “la Repubblica” corpus
selectional preferences (Goldberg, 1995). (Baroni et al., 2004) POS tagged with the Part-Of-Speech tag-
p g
i i r described in Dell'Orletta (2009) and dependency parsed
Ea(.:h lexeme Can. thus be described as havmg\%?th DeSR (Attardi and Dell'Orletta, 2009).

combinatory poten_tlaﬂo be de ned and observed 2Data extracted by LexIt (Lenci, 2014). The list is partial:
at a more constrained, surface POS-pattern levehly the rst three Frames are included; Frames with the re-

Copyright ¢ by the paper's authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.WWord Structure and Word Usage. Proceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publishelbtgi://ceur-ws.org
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subj#obj#comp-su
— OBJ Filler: facqua, ombra, benzina,.g;
f Substance, Natur&henomenon, g.
— COMP-su Filler: ffuoco, tavolo, bilancia, las-
trico, istituzione,...g; f Artifact, Substance, g.
subj#obj#comp-in
— OBJ Filler: f scompiglio, sasso, corpo, fumo, ca-
davere,...g; f NaturalObject, Substance,g..
— COMP-in Filler: f panico, caos, sconforto, mare,
stagno, cestina, g; f Feeling, State, g.
subj#obj

— OBJ Filler: f spugna, base, ombra, acqua, luce,
ponte,...g; f Substance, Artifact, g.

morphosyntactic features: number,

niteness, tense, etc.

gender,

3 WoC xedness with SYMPAThy

Since constructions span along a continuum be-
tween xedness and productivity, there have been
various attempts at measuring how xed a given
WoC is, mostly based on surface features. Nissim
and Zaninello (2011) assess the xedness of a sub-
set of complex nominals by comparing in ected
and lemmatized forms, and taking into account the
proportion of elements that undergo variation in a
given MWE. In ection is also used by Squillante

At this point, we observe that all these words ar%2014) on noun-adjective expressions, and is com-
typically associated with our TL, but we don't pineqd with two other measures, interruptibility and

know in which way they are all linked to one
another. For instance, we have no element
for thinking that subjgjettaréfacquafsufuocois
any different from subjgettargfacquatsu tavolo
or subjiettardfombrafsuistituzione However,
while gettare acqua sul fuoctdefuse' is an id-
iom in Italian, gettare acqua sul tavolonly has
a literal meaning (‘throw water on the table";
subjtgettaréffangafsuListituzioneis yet different,
sincegettare fango sudefame' is a xed expres-
sion, but the Filleristituzione institution' is just

substitutability. Zeldes (2013) extends Baayen's
thorphological productivity approach to argument
structure and estimates the productivity of a syn-
tactic slot from the number of its hapax noun
llers. Wulff (2009) uses a set of morphosyntac-
tic indexes of variations and a collocation-based
index of compositionality as variables in a regres-
sion study to determine xedness.

We extend the state of the art of the quantitative
approach to construction xedness by exploiting
the potentialities of SYMPAThy to develop a se-

one of many possibilities, so the expression is parsies of corpus-based indexes able to describe the

tially xed, resulting in something like dettare
fango sUPERSON/INSTITUTION]. The signif-
icance ofgettare acqua sul fuocavith respect

xedness of some idiomatic expressions. Our ap-
proach is then evaluated by comparing, for a sam-
ple list of expressions, a composition of our in-

to gettare acqua sul tavolemerges much more yoyes against the behavioral judgments of syntac-

clearly if we use a P-based method. Extractingjc exipility collected by Tabossi et al. (2011).
surface material, the former expression will be

ranked higher than the latter (given the pattern “v3.1 The combinatory behaviour of a TL

N PREPART N) as the association between ally the SYMPAThy model, the combinatory space
words is stronger. of a Target Lexeme is assumed to be formed by a
So, ne-grained differences do not emerge withetwork of Cxns, varying for their degree of xed-
the S-method, while the P-based method fails tgess/productivity. For any given TL such a repre-

capture the higher-level generalizations we gekentation is built by means of the following four-
with the S-method. In order to get the best of bothsiep procedure:

worlds, we extracted corpus data into SYMPA-_ |
Thy (SYntactically Marked PATterns), a databasel' its SYMPAThy patterns are extracted from a
reference corpus;

where information on both levels is stored and ac- _ _
the set of single and multiple slot Cxns that TL

cessible jointly: 2. _ _ _ _ hat TI
combines with are semi-automatically identi-

syntactic frames with argument slots and llers;
linear order of all elements for each TL;

POS tag for each element (simple prepositiors.
vs. preposition with article, de nite vs. inde -
nite article, modal vs. full verb, etc.);

ed. An example for the verlgettareis re-
ported and explained in Appendix 1;

each construction is associated witlvaria-
tional pro le formed by a number of statistics
extracted from the SYMPAThy pattern to esti-

mate: i) the variability of the llers that instan-

exive form gettarsi'throw oneself' and objectless forms are k ) ) -
tiate the syntactic slots of constructions; ii) the

excluded.
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morphological variability of the constructions’ LEXICAL VARIABILITY . The entropy of the lex-
components; iii) the variability with respect to ical instantiation of the slot positions of a Frame
determiners; iv) the variability with respect to is calculated by assuming that the statesf
adjectival and adverbial modi cations; v) the the random variablX are all the possible llers
variability in the linear order. that can instantiate a given slot in Cxn (e.g. in

4. variational pro les are then used to measure th&UPJAgettarefobjlucetsuXx, X can be lied byvi-
lexical, morphological and syntactitegrees of Ccenda matter’, mistero'mystery’, etc.).
freedomof Cxns, providing a multidimensional MoORPHOLOGICAL VARIABILITY . It is cal-
quantitative characterization of their level of culated as the entropy of the morphological
xedness. features manifested by the llers of a Cxn
(e.g., gettargdfombra-fs ‘cast shadow-singular’;
gettargtombra-fp cast shadow-plural’).
In what follows, we devise a way to encode théarricigs VARIABILITY . This index encodes

variation possibilities shown by Cxns, as well asyq\y variable is the presence or absence of articles
a meaningful way to combine them. Speci cally, getermining the available slots in a Cxn, and, if

we distinguish a series of dimensions of Variatio”appropriate their type (DEFinite vs. INDe nite):
and propose to exploit Entropy (Shannon, 1948}, instancegettara#? +acquatsu DEF+fuoco.
to measure how xed is the behavior of a Cxn in a -

given dimension.
Entropy is a measure of randomness, calculate

3.2 Entropy-based Cxn xedness modeling

PRESENCE OF MODIFIERS. This index en-
aodes how variable is the presence or ab-
as the average uncertainty of a single variable: Sence of adjectives, adverbs or prepositional
phrases modifying the available slots. In this
H(X) = X p(x) 10g,(p(X)) L) way, it is possible to account for patterns

(2% like:gettargfmoltatacquatsu.? +fuoco.

) DISTANCE VARIABILITY . This index exploits
This measure of randomness can be adapted 10 Ojfftormation on linear order available in SYMPA-
needs by taking the variabk as being a Cxn of 1, 5 estimate how variable is the distance in to-

interest, and the states of the systeas its values ans petween a TL and the other constituents of a
on one dimension of variation. Lower entropy val-given eically speci ed Cxn.

ues are to be understood as evidence of xedness,

while higher values suggest a more variable dis!n the experiment reported in the next section,

tribution of the states of a given variable, i.e. theWe have combined the single variability measures

target construction tends to be freer. Hrel (X) into an overall exibility index F (X)
Observed entropy values, however, can Spaﬁorresponding to four possible combinations:

from 0O to the logarithm of the number of values SUM: F(X) is obtained by summing over all
that X can assume. As a consequence, entropy the singleH e (X ) values;

values related to different dimensions of variation \/ERAGE: F(X) is the mean of the single
are not comparable, and cannot be combined into H,
a single xedness index. We overcome this limita-
tion by following Wulff (2008) and describing the
randomness of each variability dimension in terms
of relative entropy, computed as the ratio between MAX: F(X) is the highesH ¢ (X) value.

the observed entropy from eq.1 and the maximum  \ve |eave to future research the investigation of
entropyH max for the variablex : further ways to combine the variability indexes.

el (X)) values;

AVERAGEpos: F(X) is the mean of the posi-
tive H,q (X)) values;

Hea)= D) HO) o 4 Evaluation

Hmax (X) ~ logy(jXj)
In order to evaluate our approach, we set out to test

This measure, that ranges from 0 to 1, has beeifi our indexes can mimic the intuitive judgments
employed as a exibility measure to describe theof native speakers about the xedness of fully lex-
exibility of a given set of target Cxns along the ically specied constructions. To do so, we se-
following dimensions of variation: lected a subset of the idioms in the norms collected
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by Tabossi et al. (2011), and tested to what degree

L AT . Combination r
the speaker-elicited exibility judgments available nat
in this repository can be modeled by a composition gm 44
of our variability indexes. AVERAGE 44
4.1 The descriptive norms by Tabossi et al. AVERAGE pos 46
Tabossi et al. (2011) collected several normative MAX A7

measures for 245 Italian verbal idiomatic expres-

sions. Using a group of 740 Italian speakers, theyraple 1: Pearson's Correlation strength between
collected a minimum of 40 elicited judgments for gifferent combination methods of the SYMPAThy-
each idiom on several psycholinguically relevantyzsed xedness indexes and the syntactic exibil-

variables. ity judgments in Tabossi et al. (2011). All reported
Among the different kinds of ratings, those con-y|yes are associated wiph< : 05, N = 23.

cerning syntactic exibility have been collected
by inserting each idiomatic expression in a sen-

tence in which one of the following ve syntactic  gyipjlity ratings in Tabossi et al. (2011). Corre-
modi cations occurred: adverb insertion, adjec-|ation values are reported in Table 1. In all cases,
tive |nsert|on,_ left dislocation, passive and move-ihare is a signi cantjy < : 05) positive correlation,
ment. Participants were asked to evaluate, on Panging between .44 and .47, thus supporting the

7-point scale, how much the meaning of the id-qy.cholinguistic plausibility of our corpus-based
iomatic expression in the syntactically modi ed variability indexes.

sentence was similar to its unmarked meaning as

expressed in a paraphrase prepared by the authors.! €S results, albeit preliminary, look promis-
ing especially given the different nature of the

4.2 Data extraction behavioral and corpus-based indexes. On the

Out the 245 expressions in Tabossi et al., we s2N€ hand, the speakers’ ratings are semantically
lected the 23 target idioms reported in Appendix 2 drven, since they are thought to model how much
Each such idiom can be represented, in our apt_he_ gurative meaning of a given idiom is sensitive
proach, as a fully lexically speci ed transitive Cxn (© ItS syntactic form. On the other hand, the auto-
headed by a given verbal TL, for which the subjectmat'cauy corpus-derived information exploited by

slot is underspeci ed (e.qgettargfobjmascherp ~ OUr indexes does not take meaning into account.
We built the variational pro les of our target id- SUCh indexes describe a lexically speci ed Cxn

ioms by adopting an adapted version of the procet-hat can in principle have an idiomatic as well as
dure described in Section 3 a compositional, literal meaning (even if, presum-

ably, the latter case is rare in the corpus).
1. for each TL, we extracted the SYMPAThy pat-

terns from the “la Repubblica” corpus;

2. the patterns involving one of our target idioms5 Conclusion
were identi ed and selected;

3. for each idiom, the variability indexes de-|n this study we presented a procedure for char-
scribed in Section 3.2 were calculated. Noteacterizing the combinatorial potential of a lexical
that, given the nature of our experimental stim-item and the degree of xedness of the Cxns it oc-
uli, the lexical variability index is not relevant; curs in. Such a procedure has been preliminary

4. we built a xedness index for each idiom, ac- tested on a small sample of idiomatic expressions
cording to the four composition methods in theand the resulting representation has been evaluated

previous section. against the subject-elicited judgments collected by
_ _ Tabossi et al. (2011). In the future, we are plan-
4.3 Results and discussion ning to extend the inventory of variability dimen-

In order to test the cognitive plausibility of the sions (addressing also the question of the semantic
xedness indexes extracted from SYMPAThy, we compositionality of Cxns), to study their relative
calculated the Pearson's Product-Moment Correweight and their interactions, and to develop more
lation strength between them and the syntacticophisticated ways to combine them.
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Appendix 1: A SYMPAThy-based view of the network of Cxns with the verbgettare

The verbgettare 'to throw' combines with the highly schematic subj#obj#comp-su Cxn, whose slots
can freely vary with respect to linear order, presence of determiners, modi ers, etc. A semi-productive
instance of this construction is the subj#objtbratcomp-su Cxn, with a xed object slot and a partially
variable oblique slot, which can appear with a semantically limited range of arguments. A fully lexically

speci ed instance of the same construction is instead the sub@ojjatcomp-susul-fuocoCxn, which
has both slots instantiated and limited degree of variability.

Appendix 2: List of idioms used as experimental stimuli

Gettare la mascherad@ reveal oneself

Gettare la spugnatf give up)

Gettare acqua sul fuoca@ defuse a situatidh
Gettare olio sul fuoco {0 in ame a situatior)
Mettere la mano sul fuocotf stake one's life on
sth)

Mettere il carro davanti ai buoitp put the cart
before the horsg

Mettere le carte in tavolatp lay one's cards on
the table)

Mettersi il cuore in pace {0 resign oneself to sth
Mettere nero su biancot¢ put sth down in black
and whité)

Mettere il dito sulla piaga {0 hit someone where
it hurts)
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Mettere i puntini sulle i (fo be nitpicking
Mettere zizzania {0 sow discort

Perdere la testatf lose one's heajl

Perdere il treno (b miss an opportunity
Perdere il lo ('to lose the threall

Perdere la bussolat¢ lose one's bearinds
Prendere il toro per le cornat¢ take the bull by
the horng

Prendere una cottat¢ get a crush on somebdjly
Prendere un granchiot¢ make a blundey

Tirare i remi in barca (o rest on one's oat¥
Tirare la cinghia (fo tighten one's belt

Tirare le cuoia (fo di€)

Tirare la corda (o take sth too fdy
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Therationale is that thdepenéncyparsingpro-
Abstract ducesthe relational information among thergo
stituent words ofr given sentengewhich allows
us to (i)extract ceoccurrences spdi to a gv-
en domaingontext and (ii) capture long détance
co-occurrences déiween the word pair€onsider
(1).
1. Winters are cold and dry, summers are

cool in the hills and quite hat the plains
In (1), the antonymsold: hot modify winters
and summersrespectively Those forms xpress
the lexical conceptswinter and summerin the
domaintemperatureThe antonymgold: hot co-
Using data fromWikipedia, this corpus study occurbutata distancen theserience Thanks to
addresses the question of the nature and tlibe dependencinformation it is posible to ex-
structure ofantonymand syionymy in language tract such long distance -@zcurrences together
use. While quite a lot of empirical research usingvith the cacepts modified
different observational techniques has been ca The articleis organized a$ollows. In section
ried on antonymy (e.g. Roehm et al. 2007, &-0b 2, we describethe procedure and ¢htwo me-
nova 2013, Paradis et al. 2009, Jones et al. 2012hods used co-occurrence extractioof lexical
not as much has been devoted to synon(e.g. itemsin the same sentenesmda variantdomain
Divjak 2010) and very little has been carried outlependento-occurrence extractiomethod The
on both of them using the same methodologiekitter methodextracts pterns of ceoccurrence
(Gries & Otani 2010). The goal of this study is toinformation of the synonyms anchtanyms in
bring antonyms and synonynisgether, using different s@tencesIn section3 we present the
the sameautomatic methods to identify theiet resuls and discussions followed by discussion
havioral patierns in texts. We examine thenco of our results incomparison with elated pre-
ceptual closeness/distance of synonyms amd avious works in section 4The conclsions are
tonyms through the lens of their domain imsta presented irsection 5.
tiations. For instancestrongused in the context
of wind or taste (of tea) as mpared tdight and 2  Procedure
weak respectively, andlight as compared to
heavywhen talking about rain or weight.

The basic assumptiamnderlying this studys
that the strength of coccurrence of rtonyms
and synonymsis dependent on the anain in
which theyare instatiated andco-occur. In or-
der to test the hypottesis we mine the co-
occurrence information of the antonyms and th
synonymgrelativeto the domainsusing a depe
dency grammar sthod *

This corpus study addresses thegtjoa

of the nature and the structure oft@a
nymy and synonymy in language use
following automatic methods to idgfy
their behavioral patterns in texts. We- e
amine the conceptual clegess/distance
of synonyms and antonyms through the
lens of their DOMAIN nstantiations.

1 Introduction

Using an algorithm similar to the oneoposel
by Tesfaye& Zock (2012) and Zock & Tesfaye
(2012), weextraced the ceoccurrence informa-
tion of the pairs in different domains sepakat
measuring the strength of their a@bn in the
different domains with the aim of (i) making
rincipled comparisas between aohyms and
ynonyms fom a domain perspective, and) (i
determining the structure of antonymy aswh-
onymy as categories in language and cognition.
Our algorithmis similar to the standard-n
L http:/inip.stanford.edu/software/lexparser.shtml gram ceoccurrencesextraction algrithms, but

&RS\ULJKW ¢« E\ WKH SDSHUTfVY DXWKRUV &RS\LQJ SHUPLWWHG IRU
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edsWord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 3ril 1, 2015, published dtttp://ceurws.org
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instead of using the linear ordering of the words

in the text,it generates coccurrences freque

cies along paths in the dependency tree of the

santenceas presented in treection2.2 2.5,

2.1 Training and testing data

Theantonyms and synonymsnployedfor train-
ing andtestingwereextracted from thelataused
by Paradis et al(2009) where thersionyms are
presented according to their ungary dimen-
sionsand synonyms were @ided for all the
individual antonyms(for a description of the
principles see Pads et al. 2009) That set of
antonyms and synonymsere usedto extract
their cooccurrence patterns from theikpedia
textsin this study.

Dimen- | Anto- | The associated -
sions nyms | onyms of the antonyms
Size Large | huge, vast, nmssive ,big
,bulky, giant,gross,
heavy, significant ,wide
Small | little, low, minor, minute,
petite, slim, tiny
Speed | Fast | quick, hurried, prompt,
accelerating, rapid
Slow | sudden, dull, gdual, lazy
Strength| Strong| forceful, hard, heavy,
muscular, powerfulsub-
stantial, tough
Weak | light, soft, thin, wimpy
Merit Bad crappy, defective, evil
,harmful, poor ,shitty
,spoiled ,unhappy
Good | awful ,genuine ,greaho-
norable,hot, neat, nice,
reputableright ,safe ,well

Table 1 The antonym pé&s intheir meaning omen-
sions and the associatgghonyms

2.2 Extracting the co-occurrences of the
antonyms and symonyms in the respec-
tive domains

In orderto extract the caccurrences of thena
tonymssynonyms in the respectiveordains we
producel the elational information among the
constituent words of a given sentenda this
end, we extractd the patterns linking the my
onyms/antonyms and the concepts they ifiyod
and usd this same pattern to extraobrelexical
conceptsThe pocedure was as folas.

Start with the selected set of syno-

nym/antonym pairs

Extract saetences containing the pairs

X Identify the dependency information of
the sentences

X Mine the dependencypatterns linking

the pairs with the concepts they dify

Use these learned pattdrs extract fu-

ther relations (synonym/antonym pairs

and the asxiated concepjs

2.3 Extracting the domains

We creatd a matrix of antonym and sgnym
pairs matching every antonymand synonym
from the listin Table 1. Using the paterns
learnedin section2.2 we identifed as many d-
mains as possiblor the pairs of synonyns and
antonyns and calculatedtheir frequencyof co-
occurrence in theespective dmains.

When the lexical conceptwere considered
too specific, waeferred thento more inclusive,
superadinate domains. Frequencyatcurence
was used as a criterion for conflation of concepts
into superodinate oness follows.

X Extract term ceoccurrence fguencies
within a window of sentences constitu
ing both the antonyms/synonyraad the
potential domain conceptSor instance

0 Antonyms: cold: hot, domain
concepts: wintersummer

0 Synonyms: strong heavy do-
main concepts: windain

x Create a matrix of the potential domain
concepts and the amccurring termsvith
thar frequencies

X Cluster them usinghe k-means alg-
rithm

x Take the term with the maximal freque

cy (centroid) in each cluster and consider
it the domain term
Test the resultusing expert ju@ment

running the algorithm othetest set

; S Words_ co

S o _ occurring

Q_ . .
s, ) with possible |
Q = 2 domaincon- | 8
b= 85 c
3 RS cepts g
c o < O
e o ® o
5: o & LL
hot summer win- | tempeature 50
cold ter climate 43
Wind 30
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strong | wind rain wind rain 86
heavy | winds snev- | winds snow- | 3
fall fall
winds ranfall | winds rainfall | 34
waves ramn- | waves rainfall | 4
fall

Table2. The matrix of the frequencies of terms co
occurring withsample antonyms and thssaciated
potential domairconcepts

2.4 Extracting co-occurrences fiequency
specific to a given @main/Context

The algorithmcalculatel the co-occurencefre-
guency of the antonyms/synonyms with thié
ferentconcepts theyeferto (or modify) as pe-
sented in tabl& by combining theinformation
obtainedn section 2.3 andection 2.4.

(72} i N >
= —— —— Q
N o 2 & | £
€ 3 3 S @
S c c g | €
[ @] (@] huf [@]
< O o LL a
hot sum- winter 10 | tempe-
cold mer 5 ature
strong | wind rain 11 | winds
heavy | winds | snowfall | 2 rain
winds | rainfall
waves | rainfall

Table3. The frequency o$ampleantonymspecific to
theunderying domains

2.5 Variant Domain Co

occurrence Extraction

Dependent

In the previous algorithm, the eoccurrencerni-
formationwas extracted from the samengence.
However, unlike the anohyms synonymsrarely

tonyms in dfferent sentenceshecause we x
peced synonyms to be applicabl® different
rather than the same contexts, sincenmete
overlap of meanings of words are rare or even
non-existent.This way we were able togain in-
formationindirectly about their uséy extracting
their cooccurrence when they appear separately
in different sentencesvhile still being insta-
tiated in the same amain. We mineal the co
occurrence information of the mgnym/antonym
pairs separatelyin all possible domains and
check if they ceoccurredin the same sorts of
domains:
X Xy, f)
X Z(y, )

Where,

X and Z area pair of a given @&

tonym/'syronym Y is the domainwithin

which thepairs of the antayn/synonym

co-occur and f the frequency ahe x-y

or zy co-occurrence.
The frequency of a pair of the ant
nyms/synonyns in the Y domain was counted
and the same appliés the other pair. Thisnade
it possble to measure the degree of -co
occurrence of the antonym/symon pairs from
the domain pespective indirectly.

3. Reallts and discussion

3.1 Co-occurrences in the same sgence

Based on the resaltof the experiment the
strength of the antonyms/synonyweariesin re-
lation to the domain®f instantiation Hence, the
strength ofthe co-occurrence of apnhyms and
synonymsis a function ofthe cdomains. For in-
stance, the antonymstow fast slow. quickand
slow: rapid were used in completely diffent
domains with little or no ovéap. Sow: fastis
used in the domas of motion, movement,

occuredtogether in the same context (the samgpeed slow. quick is used fortime, march, steps
sentence and domair) is natural to assume that domains The syonyms powerful strong are
in most casessynonyms are used in different usedin the domains ofoices, links, meaning
contexts sincéhey evoke sinfar but not identi-  strong muscularin the dmains oflegs, neck;
al meaings This is however nothe case for strong heavyare used in the domains afind
antonyms, whichwere always used to evoke rain, waves rainfall, winds snowrespetively;
properties of the same meanings when th@se aintense strong in the domains obattle ress-
tonymic words were used toxq@ress opposition tance,radiation gravity,updrafts cloudsespe-
(Pardis & Willners 201}, and in fact also when tjvely.

they are not used to express oppositiBad- We observedsome unique patterns among the
diset al, 2015) Because of thisve decided to antonyms and synonyms assdribed below:
extract a variant @main depaedent ce The antonyms:

occurrencealgorithm for the synionyms and i x Co-occured frequently in the sameod
tonyms which instead extractpaterns of ce main in the same sentence

occurrence infomation of the sgonyms and ia-
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X

The strength of the eoccurrence é-
pends on the domairslow. fastin the
domains of growth, lines , motion,
movement, speed ,trains, mysiaitch
slow. quick in the domains oftime,
march, stepgssow: gradual in the -

mains of process, change, transition

smalt big in the domains of screen,
band smalt large in the domains oin-
tedine, @mpanies businesses week
strong in the domains oforce, ntera-
tion, team, ties, pointsides, wind

The Synonyms:

X

Co-occurred in the same sentenbat

mainly in different domains. Forni

stance,fast quick strong heavy.Few
co-occurrences irthe same setiencesin

the same domainss exhibited by the
pairs graduat slow in the domains of
processchangedevelopment

The strength of the syonym co-

occurrence deends on theamains. For
instance the synonymsstrong heavyin

wind and rain domainsrespetively to

expressintensity, the synonymslarge:

wide in the domainsof populationand

distribution domains espectively; gra-

dual: slow in the domainsof process
change development smalt low in the

domain ofsize cost, rangesize weight,
area,size price, amount densitymicro:

small in the domains ofenterprises,
businessegntrepreneuts

3.2 The variant domain dependent co-
occurrencemethod

As mentioned before, the variant domaapeh-
dent ceoccurrence extraction algorithm minesrelationto the domains of instantiatioifhe use

the patterns of coccurence information of the

synonyms and antonyms in differenintances.
The result from thevariant ceoccurrencesxpe-
riment showed hardly any differencés the -
mains with which the synonyms andantonyms
are associatedstrongin the domains ofnflu-
ence force, wind, interactions, evidence, ties sentenceand synonyms coccurred in different
Heavyin the domains oloss, rain, idustry, tré
fic; graduat slow in the domains of process,
change, transitianHowever, we observed that tences in the same domains.
the frequency of coccurrencediffered signifi-
cantly. For instance the frequency of the pair
graduat dow was 76 in sameentencegxpei-
mentbut 1436 in the variant coccurrence ex

riment.
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4  Comparison with related works

Previous research has showat there are aot
nyms that are strongly opposing (canonicabant
nyms) (Paradis et al. 2009, Jones et al. 2012).
Such anthyms arevery frequent in terms of co
occurrence as compared to other antonyms:
smalt large as compared witemall: big In this
experiment wefound that the canonical amt
nyms are the set of antonyntise domains in
which they functionwverenumerous angrodic-
tive. For instance the number of domains for
smalt large (11704) is by far greater than for
smalt big +RZHYHU WKLV GRHV
antonymsmalt large more felicitousin all the
domains Small big arethe mostfelicitous anb-
nyms for the domainssuch asscreen bandas
compared tesmalt large.

Measuring the strength aintonyms without
taking domains into account provide higher
values for the canonicals as they teddo be
used inseveraldomains If domainswere taken
in to account, as we did in this experiment, all
the antonymswere strong in their specific @
mains.The antonym paismalt large had higher
value without considering domain in to account
yet hal 0.29 vdue in the dmain ofscreenwhere
smalt big has much higher value (0.71)The
values were calculatethking the frequency of
co-occurrence ofhe domain termscreenin this
cas@ with eachantonymsand dividing it bythe
summation of the frequency ob-occurrenceof
the domain term (agaiscreenin this casgwith
bothantanyms(small big andsmall largé.

5 Conclusion

The strength of the antonyms/synonyasiedin

of antonyms and synonyms was very consistent
with few overlapsacioss the domains. Similar
resuls were observed in botlexpermentsfrom

the domain perspective although wisignificant
differences in frequency. Aoyms frequently
co-occurred in the sameomhains in the same

domains in the same sentences (with less fr
guency) and more frequently in different s&
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) context of use is critical for the study of motion
1 Introduction patterns—whether real, fictive or metaphorieal

Talmy (1991, 2000) classifies languages intoand,above all, their correct ingeetation.

verbframed and satelétframe_d types ac_cordi_ng 2 Research questions

to whether the Path of a motion event is lekica

ized as a satellite of the main verb in the clauskn this talk, we discuss the lexicalization patterns
or as the verb itself. Thus, in English (and otheof metaphorical events igenrespecific texts in
S-languages like Dutch or Danish) verbs ofterEnglish, a satellitéramed language, and Spa
encode rich information concerning Manner,sh, a verbframed language. More concretely,
Cause and/or Movement but need acalled we explore whether (a) the lexicalization and
satellite to convey the Path of motion. In con-rhetorical differences between Spanish and Eng-
trast, in Spanish and Romance languagesiin gelish discussed in the motion literature are sus-
eral, verbs are mainly concerned with trajectoryained in genres other than narratives, and (b) the
or Path, and any other additional informationidiosyncrasy of those genres has any typological
(Manner or Causefomotion) is expressed by implications and, at the same time, affects the
means of sentence constituents playing an adveexpressions’ creativity and expressiveness

bial role. As a resultspeakers of verframed

and satellitsramed languages appear to exhibit3 ~Methodology

different rhetorical styles when describing th

same motion event (Slobifhi996, 2004) e\Ne use a 600.00@ord corpus comprising te

Together with dealing with real motion nis, wine and architecture reviews written ie-th
Talmy’'s work has provided the starting point in>S two languages. The_se genres (or genre cqlony
research on (afictive motion i.e. the dynamic (Bhatig 2000) fall within reviewing practices:

L their main goal is to describe and evaluate an

predication of physical yet static entities such a3 ent (a tennis match) or an entity (wine and
roads or cables, as in The road climbs over thg - . ; y
uildings) for an audiencénat may or may not

hill *(Langacker 1986; Matsumoto, 1996a; have any previous knowledge about them, yet is
Talmy, 2000; Matlock and Bergmanin press), . yp . 9 M.y
interested in having an assessment written by a

and (b) metaphorical motion, i.e. the dynami
predication of abstract entities such as thmecoqégor\]/;l r?ggr?%brlgers?;rigght-irfgiht:xr:}sot\?:) ?}rijﬁsi;ﬁz?d

omy, emotions, andthe like as in Jealou§y tions used in them. The unit of analysis was an
snaked its way into our relationshipg ] o @ O Q. ' Y y

2003, 2004, 2005, 2007; Morris et,2007). In instance concerned with motion —figurative or
) ’ ' ! ' i ?therwise. A second step involved cleaning the

general, research on fictive and metaphorica} ) . ;
. xts and converting them into machine readable
motion has focused on the way the speakers of

different languages typically describe motionm order to run a concordance program and count

events in everyday, general contexts. AIthougrtlhe verb types and number of instances (tokens)

P ; in the three suloerpora. After identifying the
yielding intereting results for the overall charac- . X
L X . verbs used in the three genres, they wereielass
terization of languages, this may result inea d

gree of overgeneralization towards the phesom f'e.d Into two main groups in agreement with two
. L . . criteria. First, the semantic information of verb
non at issue. This is reinforced by the way in . .
: ) . . Involved (motionlwhen the verb includes on
which the data illustrating thegearch claims are tion information in its semantic degation and
often presented: the exampleften appear in a . . agmtio
. : motion2when the verb, despite not being a-m
decontextualized manner, with scarce or name

. - . t{on verb per se, can be reinterpreted as such due
tion to the characteristics of the discourse conte>§0 the construction it is used in) and, second, the

or event where they are used, typically, the- di motion elements (Patine trajectory or course

course genre where they occur). This is unfort . ;
nate since the inclusion ancksdription of the followed by the moving object, Mannée way

Copyright © by the paper’s authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.): Word Structure and Word Usageeedings of the NetWordS Final
Conference, Pisa, March -3(ril 1, 2015, published dtttp://ceurws.org
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in which motion is performed) present in the e (e.g.hobble sally forth, waltz...), hence showing
amples. Figure 1 illustrates the coding the creativity and —almostendless possibilities
of this language in this respect.

With respect to our second goal, we found that
knowledge of the genre where the expressions
are used is critical to correctly understand and

Figurel: Example of corpus coding explain metaphorical motion instances. This is
particularly salient when comparing the use of
4  Results the same verb in three different genres: indeed, a

As far as our first goal is concerned, our result§ingle verb may foreground aspects of a given
show that the lexicalization and rhetoricalt-pa situation irrelevant in a different context. For
terns described for Spanish and English ard'stance, the vertumblein (2):

maintained in the specific contexts explored, and _

therefore, results are congruent with researctf®  architecture o o
done on metaphorical motion events in generfﬁ stair tumbles down from this first floor incision
contexts. However, the data also yield interesting"t© the mammade island.

insights: metaphorad motion instances found in

specific contexts are more expressive anchabu(2b) — wine _
dant with regard to Manner than what is the casé&h® fruit shows welipened apples and peaches

in general uses of language. This is particularl@ll the way into pineapples and mangoes, reffe
noteworthy in the Spanish data, whose expvessi'"d Up a cascade of flavors thaimble across
ity contrasts with the general tesmty to omit the palate

Manner and other details of motion events in

other contexts. For instance, examples such 44C)  tennis _
those in (1) are frequently used in our corpus: Andy Murray has been sent tumbling out of AO
2008 by Frenchman Tsonga

(1a) architecture

La senda de exhibiciones de arte nuragico sé € property otumbleshared by all these exam-

deslizaentre ambas pieles del edificio permitien-PI€S is ‘uncontrolled’, but this lack of control has

do una visualizacién mas intima de las obras @ different interpretation in each genre. Thus,
‘The exhibition path of nuragic art slides be-&lthough in (2ajumblesuggests a certain lack of

tween the two skins of the building allowing gorder, the main concern of the verb is to convey

more intimate visualization of the works’ the visual force of the stair thus described, which
somehow overwhelms those gazing at it. In (2b),
(1b)  wine the ‘uncontrolled’ property does not suggest a

En boca tiene una magitié entrada, suave as certain plisorder or (_:haos of a wine’'s gustatory
broso y equilibrado [...], aunque en el pasp s Properties; rather, it expresses a sensory-ove
bresalen rasgos vegetalesg precipitzhacia un flow or gustatory richness percelvgd by FhIS critic
final en el que predominan notas tostadas {S @ positive trait of a complex wine. Finally, in
amargas (2c) the verb not only conveys Tsonga'snco
‘Smooth, tasty and balanced, it enters the moutdncing win, but Murrg’s pain and shame when
powerfully [...] although some vegetal notes!0Sing to an inferior player rankingise.

peek mid journey and it plunges towards a finish Examples like these are interesting in three r

where toasty and bitter notes predominate’ spects._First, although the information c_onveyed
by motion verbs may be perfectly obvious for
(lc) tennis ar_c_hitectg, tennis fans and wine aficionados and
Murray se paseen el agora de Valencia critics, this may not_t_)e the case for peoplé ou
‘Murray strolls in the agora in Valencia’ side these communities. Hence, the neednto u

derline the importance of bringing the notion of

This expressivity is more outstanding in the Cas_@cculturationto the centrg of _metaphor research,
of English: he data from the specific corpus not!-€- the relevance of t_aklng into account all the
only reinforce the high expressivity and richnesgactors that shape a given culture and its ahara
of this language with regard of Manner, but adderistic genres within a broader cultural paor
novel verbs to those susceptible to being used & Second, they problematize some of the
the description of motion events in other context¥i€Ws on both fictive and metaphorical motion
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discussed by cognitive scholars: (a) the trajectorseyda g]oDOOUGNDQ OHWDSKRULF

and verbs involved depart frorhdse typically crosslinguistic perspective: A comparison ofgen

described in fictive motion, and (b) the construc- lish and Turkish. Mephor and Symbol18 (3):

tions dealing with buildings and wines do not 189228.

comply with the unidirectional concretato- (eyda g]o D O O2DBKUD Encoding the manner, path,

abstract quality of the metaphorical mappings ground components of a metaphorical motion

described in, for instance, the expressioniof f event.Annual Review of Cognitive Linguistick

nancialissues or emotions, but involve concrete 73-102.

sources and targets. This suggests that fictivenessyda gJoD OO uND Q OHWDSKRU P

as opposed to metaphoricity may be a question of ways of moving metahorically in English and

degree, yet this can only be ascertained by co  Turkish.Cognitive Linguistics16 (1): 207-246.

s_idering all thg facf[ors underlying_ the use af-m teyda g]oDOOUNDQ OHWDSKRUV

tion constructions in communicaties from the  Ghijigren's developing understanding of metaphor

trajectors involved to the reasons motivating cal motion in typologically distinct languages.

their use. Third, while English and Spanish differ Metaphor and Symba??2 (2): 147-168.

forences. are 1ess. dramati in the. expression GPI : SO0 1996, Two ways 1o wravel: Verbs of
motion in English and Spanish. In M. Shibatani

figurative motion which, a_gairpoints to them- and S. A. Thompson (eds.), Grammatical 160
pact of culture and genre in the language use. structions: Their Form and Meaningl95219.

New York: Oxford University Press.
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This paper deals with the concept of 'taste’ and
its importance in the formation of Croatian

=D JU D QHU KD WiLMD

bkerovec@ffzg.hr

structuresof Croatianroot N XV #&bxt& and
Turkish root tat aste. The model of

and Turkish lexicon.py7 DVWHY DV R QHmdrdhotemvantic patterns (MP modeds

basic sensory concepts serves as a source
domain in conceptualizing various abstract
domains, mostly related to humanternal
sensations (Sweetser, 199Bowever, within
the research of perception vocabulary, lexical
structures related to the concept of 'taste' have
been among the least investigated areas,
especially according to different parts of
speech and their cofation in building of
vocabulary. A comparative analysis of the
taste vocabularyn two typologically different
and geneticaly unrelated languages like
Croatian and Turkish could reveal the
differences and similarities iprocessesthat
come into play inbuilding their vocabulary.
This is the reason why these two languages
are chosen for the analysi8ccording to the
embodment hypothesis within  Cognitive
Linguistic theoretical framework, ican be
expected that Croatian and Turkisshare
conceptual extensions towardshe same
abstract domains However, since the two
languages are typologically different and
immersed in different cultures, some
differences in conceptual mappings are also
expected.Thus, one of the main goals of the
presentresearch is to provide a more fine
grained analysis of semantic extensions of the
taste vocabulary in the two languagBgsides
examining similarities and differences in
conceptual mappingshe aimof the papers
also to see to what exterthe two languages
differ with respect tolexicalization patterns
that infuence I1RUPDWLRQ RI
vocabulary.

Croatian and Turkishaste vocabularies are
described with regrt to the mmphosemantic

&RS\ULJKW <« E\ WKH SDSHUYVY DXWKRUV &RS\LQJ SHUPLWWHG IR

W K irheaningsBoviiyy H¥p experiencé

develped by Raffaeli and Kerec (2008
and Raffaell (2013) regardsthe lexicon as
morphologically and semantically related, i.e.
each motivated lexeme is relatexa root with
respect to thevord-formation pocesses antb
the semantic (cognitive) processdgoreover,
the MP model regardsthe lexicon as a
constructional continuum with no cleant
boundaries between gramucal and lexial
structures (cf. Langacler, 1987; Goadberg,
1995; Booi, 2010. It means that
constructions such afk N X a D VAbLtryV td
give it a go, RN X a D Wtd try blit & certain
activity) " and RN X & D W LYoyl (outpds”
are regarded as separdtxical units since
they differ with respect to their usagennd
exhibit differences in their meaningsd their
syntactic realizations The MP model is a
usage based model, thusnclusions about
lexical structures and meanings are based
upon a detailed analysis of lexical realizations
in different contexts

Meaningsand contextual realizationsf all
analyzd lexical units in Croatian and in
Turkish have been checked in the Croatian
National Corpus, Croatian Web Corpus and
METU Turkish Corpus.

As pointed out by Viberd1984), concept
of 'taste’ is in general extended towards
domains 'like'/'dislike’. Moreover, some cross
linguistic evidence (cf. Viberg, 1984; Evans
and Wilkins 2000) shos a regular and
frequent extension of taste verbs towards the

Although some croslinguistic regularities of
conceptual extensions of the concept 'taste’
have already been established, the

In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds\Word Structure and Word Usageroceedings of the
NetWordsS FinalConference, Pisa, March 3%ril 1, 2015, published at http://cews.org
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comparative study of Croatian and Turkish WD GO QO 3| tafeieMperience life (lit.
taste vocabulary shows that there are some 3to see the taste of lif¢ Turkish verbs do not
other abstract domains conceptualized by the extend their meanings to all abstract domains
domain of taste. Such domains are for Croatian prefixed verbs do: they do not share
HIDPSOH MPDPELHQFHY uPRRGfeanipndd With RM&i&H/EBSIR N X A\ R/ LW U \
MFKDUPT MHQFKBQWPHQ@WYTY WR DWWNRSWWL VH RNXaADWL )\
conceptualized by the domain of taste in kao 3to try (out) (as) norcanthey be related
Turkish, but not in Croatian, as showed in to the abstractdomain of temptatior(as with
some examples below. Croatian L V N X a D"Y\ADRN LWV HdP $eat

In Croatian the rootN XV N 4 &asis of LVNXaHWQOHRHSWDWKRQWDBIPSWDW I
the verb N X & BtdMasté that, by the process F U X F)L Bi@iarly, Turkish root tat camot
of prefixation, enabled formation of various relate to the domain of aesthetijudgement
verbs and constructions such &R N X &®D W L (Croatian ukug, but when morphologically
try; to attempt, LVNX&DWL LVNX&DY Daténded/ NoX Vsufikes i 3ZLWK ™ SR U

try; to experiencé, S U R N X &30 Wt toMriy 3ZLWKRIXWxXtends to some domains

out”, RN X & D(inkhao \*td try (out) (as) that Croatian root does notW DVOQW AZLWK W
differ ~with respect to prefixes (and does not mean 3tasty, but 3sweet.
prepositions) and thus with respect to their  Accordingly, W D WI@d3 to a variety of

usage and meaningsThe perfective verb pleasant experiences (feelings, climate

okusiti 3to tasté differs from the verbN X & D W Lactivities), while W D Wi&aBg3XQWDV W\~ |
primarily in aspect, however all the others DOVR 3XQSOHDVDQW~’ SLUULW
verbs cannot be used in relation with tasting 3D QQR\LQ Jih dddifiéh, Croatian root
food They exclusively have abstract NXV RR®QRW EH XVHG WR H[SI
meanings like nounsN X & @iMIDL VN X @ H Q M<H Turkish roottat can (e.g. WDWLOLQ W
stemptatiori. Croatian is somehow specific o O N D Ute Moy holidays, lit. 30 extract
with respect to the existence of two  the taste of holiday9. As far as contextual
morphologically closely related nounsikus realizations are concerned, one of the most
stasteé and ukus 3system of aesthetic prominent differences between Croatian and
judgement’, differing significantly according Turkish is that Turkish rootat, besides verbs
to their semantic structures. A distinction in for visual perception, combines with verbs
usage and meanings of the two nouns wil be expressing motion DULVILQ WDGOQCL
analyzed and some specificities wil be 3to experience the spirit/charm Bfariss OLW
pointed out. 3to come to the taste Bfaris), taking (WD GO Q O
Morphosemantic field of the Turkish root almak *WR WDVWH" 3WR H[SHULH
tat exhibits some similariies and some OLW 3WR WDNH WEHQW DHWMRID R

differences in comparison to the HQMR\" WRLWH[WUDFW )waaii WD
morphosemanticfield of the Croatianroot cognitive  activty WDGOQO EWRQPH)
NXa Nat\2 W D sV iHoun used as basis H[SHULHQFH~ OLW 3WR OHDU

in the formation of the vertatmak S\WR WDVWH WDGOQO3ZWRQ@IEBNLHQFH ™ C
and of the phrasal verbsW DGO QO 3WRPHWR NQRZ WK WhighIE\neY the Base in
WDVWH" OLW 3WR andH\W DWW & B hoBsny EGomRihing nosnand verls derived

bakmak S\WR WDVWH"~ OLW 3WR f{ooRRN dmMé oK d adomaxadtarstic for

R). This means that, unlke in Croatian, Turkish but not for Croatian\ D G O Q Gtow D W |

verbs for visual perceptionare used for taste the taste 6J.

lexicalization of taste experience and taste Thus, it could be claimed that Croatian
activity. Similarly to Croatian, all three verbs verbs with extended abstract meanings are
relate to the domain of food as well ds the mostly realized in constructions such as [pref
abstract domain of experiencée.g. hayat +Vkus/INX &prep]asRN X a DWW R/ AV M\ R XW
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whereas Turkish verbs with extended
meanings mostly appear in construction such
as [Ntat £ V] in which verbs within a
construction often refer to concrete domains
based in human experience, like for example
motion.

The aim of this paper is: a) to provide an
exhaustive description of the structure tbe
taste vocabulary related theroots N X a iN XV
Croatian andtat in Turkish, b) to point to
some similarities and differences in the
conceptual extensions of the concquast§ in
the two languages and thus in the organization
of thdr vocabularies, c) to implement the MP
model in the description of lexical structures
of non IE languages, and thus demonstrate its
applicability in the lexical analysis of
typologically different languages, pointing to
regular and specific lexicalization patterns in
the two languages

References:

Geert Booij, 2010. Construction Morphology
Oxford: Oxford University Press.

Nicholas Evans and David Wilkins. 2000. In the
Mind's Ear: The Semantic Extension of
Perception Verbs in Australian Languages.
Language 76B): 546-592

Adele E. Goldberg,. 1995Constructions. A
construction Grammar Approach to Argument
Structure Chicago and London: The University
of Chicago Press.

Ronald W. Langacker, 1987oundations of
Cognitive Grammar Volume 1, Theoretical
Prerequisites Standford: Standford University
Press.

Ida Raffaelli and Barbara Kerovec2008.
Morphosemantic fields in the analysis of
Croatian vocabularylezikoslovlj€9.1-2: 141-
169

Ida Raffaelli. 2013. The model of morphosemantic
patterns in the description of lexical
architectureLinuge e linguaggid.: 47-72.

Eve Sweetser. 1990 From Etymology to
Pragmatics. Metaphorical and Cultural
Aspects of Semantic€ambridge: Cambridge
University Press.

160

cN Hiberg 1984. The verbs of perception: A
typological study. In: Brian Butterworth,
Bernard Comrie, and Osten Dahl (Eds.)
Explanations for language universaBerlin:
Mouton de Gruyter. 1282.
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Davies 2013), | will demonstrate here that the
1 Introduction varieties ofworld English under scrutiny show
. _ . significant differences in the conventional use of
According to Gibbs (2006) “there is still insuff 5 rative expressions. Thereafter, théiselings

cient attention paidot the exact ways that leu i pe related to the dwral background of each
tural beliefs shape both people’s understanding%eech community.

of their embodied experiences and the conceptua

metaphors which arise from these experiencesy Research questions

For examplethe conceptuametaphoEMOTIONS

ARE FLUIDS WITHIN THE BODY seens to underlie Through the finegrained analysis of the data
a wide variety of metaphorical expsems used described below, in this paper | will address the
by speakers frordifferent linguistic and cultural following researchguestions: (a) How do spea
areas all around the world. The geographicad di ers from different parts of the Englisipeaking
tribution of these metaphorical expressions is sworld conceptualize love? (b) What do these
general that numerous researchers hawe prconceptual preferencdsll us about these ign
claimed th& universal clracter in so far as lish varieties from a sociolinguistic perspective?
they are based on our common, embodied e(c) To what extent can social and cultural factors
perience Kévecses2000. However,the appa- account for these processes of conceptuabvari
ent ubiquity of this metaphacal mappingin  tion?

contemporary emotional expresns does not

necessarily imply that speakers fratifferent 3 Methodology

linguistic or dialectal areas understaat, of fAs indicated above, the data used for thisyanal

course, experience) emotions in the same iident . . ;
cal way(DiazVera and Caballer@013) sis has been collected using the GloWbE, which

In this paper | dealwith the analysis ofon- contains 1,9 billion wordsThis corpus is ills-
ceptual variation in the metaphorical constru trative of the different ways English is used by

tion of love in a group of dialectal varieties Ofspealgrsl I|V|ng_ |nhZ_O different countrlr:as. The
contemporary English.Differently to earlier ‘texts included !n this corpugpresent the genre
studies of love metaphors in EnglisiQyinn personal blog® (Miller and Shepherd, 2009);

i . . these texts come from 1,8 tiwh web-pages
1987, Baxter, 1992Kdvecses 1998, my main . . . .
aim here is to anaI;(ze the s?m’ult?ral ()j/ynan- compiled in December 2012 using a highly

structon of the preferential conceptushtions of P y y

: : — data extra@d from fourdifferent nationalsec-
love by speakers of a series of dialeviieties tions within the GloWbE. illustrating twove
of the same languageas spoken in culturally S _ ng twosery
diverse regions. Through the analysis of th _|fferent so_C|oI|ngwst|c contexts: thlﬂne_rorcle
socic-cultural dynamics of conceptual mpher, l.e. countries where_Engllfsh Is the prlmary-la
| intend tocontribute to the field of Cognitive glrjla?;)] ar:gh: O;rfefrﬁrgﬁ;ﬁf"ggggﬁréeﬁaﬁvhﬁf o
Dialectology byaddresmg the question whether 9 pay P guag

cultural and conceptual differences can lee d role in a multilingual setting;_Kachnl988).The_
tected languagmternally, not just across ria four sub-corpora under scrutiny here are UK-(i

guages ner drcle), India, Pakistan andNigeria (outer

Based on textualata extracted from the Go circle). In dang so, | will try to despribdahe af-
pus of Global WeBased English(GIoWbE: ferent ways speadrs from radicallydifferent cu-

tural, social and religious regions conceptualize

Copyright © by the paper’s authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.): Word Structure and Word Usaigeeedings of the NetWordS Final
Conference, Pisa, March 3(ril 1, 2015, published at http://cews.org
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love. | am especially riterested in determining X Spacerelated source domain$he first

whether, andto what extent these extra- category includes very general spatial
linguistic factors can account for tltenceptual metaphors, such a®VE IS A BOUNDED
differencesllustrated in my quantitative analysis REGION andLOVE IS A CONTAINER

of love expressions x Forcerelated source domanThe se-

In order to identify the metaphofer love ond category includes most of the source
used in the corpus, | have adopted theamet domains typically used in the camu-
phorical pattern analysis (MPA) as proposed by alization of emotionin English such as
Stefanowitsch(2004,2006) This methodwhich EMOTION IS A NATURAL FORCE EMO-
takes the target domains of thgurative exprs- TIONS IS INSANITY OF EMOTION IS FIRE
sionsas the startingoint of the analysis, o x Relationshiprelated source domain
sists in choosing one or more lexical itemsirefe The third category includes a set oesp
ring to the target domain under scrutiny amd e cific source domains for human relatio
tracting a significativesample of their oceu shipsin English such asHUMAN RELA-
rencesn the corpusTo startwith, | havelocated TIONSHIP IS A PLANT HUMAN RELA-
all the instances of the noun lowethe fourcor- TIONSHIP IS A JOURNE Of HUMAN RE-
pus sections (GB, IN, PK and NGjs can be LATIONSHIP IS ECONOMC EXCHANGE.

seen in Table 1, the absolute and relative idistr

butions of this noun are highly irregular. For e Based on the abowelassification of specific
ample, whereas only the GB section of the- co source domains, | will assume here thpeakers
pus scores per mil frequency for this nouneéd  from different parts of the Englisspeaking
low the general GIoWbE corpus average (217.9%orld construe love via conceptual metaphor in
%0), the IN and the NGsections show much different ways. Through the quantitative and

higher frequency rates. qualitative analysis of theset of figurative love
expressions collected the GloWbE corpus, it is
SECTION FREQ PER MIL possible to detemine thespeakerstelative pré-
GB 69392 179.02 erences to talk abblove as a state, as an @m
IN 26355 273.30 tion or as a relationshipfhrough thecompaa-
PK 13114 255.30 tive analysiof thefigurative expresionsusedin
NG 12179 285.58 the fourcorpus sectionsnder scrutiny | will try
GloWbE 410815 217.98 to illustrate how these conceptual preferences

] ) might be embedded in different cultural kac
Table 1: Absolute and relative frequencies of the NOURrounds. The results fromeach corpus section
love in four corpus sections are discussed in turn in the following sections.

In order to be able to compare the faorpus
sections with each othdrhave selected araha-
lyzed only a random sample of 1,006ve -
pressions ireach sukcorpus (4000 expressions As indicated above, the data used for thisyanal
in all). After collecting 1,000instancesricorm-  sis has ben collected using the GloWbEh&
rating the key term lovia each corpus section, | texts included in this corpus illustrate the genre
extracted the expressions where thet@novas ‘personal blg’; furthermore, as indicated above,
discussed in metaphorterms, and sorted them these texts where compiled during a relatively
accoding to the general source domains mdtiva short period of time (December 2012)orGe-
ing the figurative expression (e.g.NUTRIENT,  quently, theyare highly homogemaisnot only
JOURNEY, UNITY OF PARTS FIRE, etc.). These in terms of their genrebut also in terms of tlre
were then further tagged paying attention to thgate of production.
more specificsource and target domains-i  As described above, in the first stage of this
volved in the metaphors (e.gQOVE IS MADNESS  researchl have located allthe instances of the
within the more general metaphooVE IS IN-  nounlove in four corpus section§GB, IN, PK
SANITY scenario).Thereafter, theesulting co-  and NG) Thereafter, | have classified these e
ceptual metaphors are further classified into pressions into two large groups: literal digl-
threebroad classes on the basis of their sourcgative expressionsiccording to this part of my
domain orientatioifkKévecses2000: 110) analysis(see Table 2)the four corpus sections

analyzed here show relativeimilar rates of

4  Findings and discussion
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literal and noditera love expressions. Whereas deeplyis frequently used irthese examples in
the highest amount of figurative expsems is order to indicatantensity of the emotion. The
found in the GB section (43%), the lowest notion of change is viewed as motion into (as in
number of metaphors corresponds to the RK se‘l am falling in love’) or out of (as in ‘I am fa
tion (34.7%). ling out of love’) this emotional stateoncepi-
alized as a containeWithin this group,l have

SECTION LITERAL FIGURATIVE found several expressions where love is cphace
GB 564 436 tualized as a nest, and lovers are birds in the nest.
IN 568 432 According to the GB datahere is a strong

PK 653 347 preferenceamong British speakers to use the
NG 596 404 noun love in expressions conveying the raet
TOTAL 2381 1,619 phorsLOVE IS A BOUNDED REGION(83 instances

andLOVE IS A CONTAINER (94 occurrencgsThe

relative frequency of these metaphors is much
lower in the other three corpus sections. As can
be seen in Table 4, only in the NG section we

; However,_as 9?” be seen in T‘?r?le 3’| T.ajb rfd'find a similar relative frequency of the metaphor
erences arise if we compare the relative-fr | Jo "\ "\ O raNER

quencies of the three broad categories of source

Table 2: Distribtion of literal and figurativdove’
expressions in four corpus sections

domain described above (i.e. space, force apg

relationship). In spite ofthe very similar total EEBCT'ON REG'Ogg CONTA'NE9R4 TOT?%
number of instances of each category, the-ge N 65 75 140
graphical distribution of these occurrences PK 42 66 108
clearly points towards a preference florce NG 68 96 164
related source domains in the PK (42.0%) and i

the IN (370%) sections, in clear contrast wit TOTAL 258 331 589

the neat preference fepacerelated sourcea

it Table 4: Distribution of spaeelated source domains
mains in GB and NG (41.0%).

in four corpus sections.

SECTION SPACE FORCE | RELATION

GB 177 129 130 .

N 140 159 133 4.2 Forcerelated metaphorical patterns

PK 108 146 93 Forcerelated metaphorare frequently used by

NG 164 142 98 English speakers in order to express theipem
TOTAL 580 576 454 tions. According to this view, love can be con-

ceptualized as &ATURAL/PHYSICAL FORCE as

an OPPONENT IN A STRUGGLE Or asFIRE/LIGHT,
among othersBroadly speaking, these copee
tual mappings indicate that the person in love is

Furthermore according to the data Ioresentedpassively affected bg force (either external or,

abo_ve, whereas relatlonshrplate_d_ source ot less frequently, internal), which produces either
mains occupy a secondary position in the fouF

. : . ) esistance or loss of control (or botRyeference
corpus sections, their relative frequencyesge-

. . . for these metaphorical expressiongoints b-
0,

cially low n the PK (27.0%) and in the NG wards a songer presencef the passionate ideal

(24.0%) sections.

of love that characterizes the earliest stages of
the relationshigLuhmann 1996; Schroder 2009:
105)

_ Within this group, | have analyzed the distr
Spacerelated metaphorical patterrepresent the p, ion of 17 love metaphors in the four corpus

most ge_reral and neutral OP“OF‘ as regards_ thesections. The redsl of this part of the analysis
expression of states and emotions. According 9n be seen in Table 5.

these EVENT STRUCTURE metaphors, states in
general are conceptualized as physical locations
or bounded regions in spacgpeakers use 13e
tences such as ‘l am in love’ to indicate, in a very
neutral way, their emotional state. The adverb

Table 3: Distribution of spaegforce-and relatio-
shiprelated source domaims four corpus sections.

4.1 Spacerelated metaphorical patterns
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SOURCE GB IN PK | NG chines) or tointeractive cooperation (as in, for
FLUID/CONTAINER 32 8| 45| 11| example, economic exchange, hidden object or
INSANITY 25 18| 21 8| journey). The overall distribution of the 7 ne
NATURAL FORCE 15| 15| 14| 16| ceptual mappings included within this category
OPPONENT 14| 12 4 3| in each corpus sectiofdble 3 above) indicates
WAR 14| 10 4 4 | that relationshiprelated source domains mot
FIRE/LIGHT 10| 12| 20| 12| vate a relative low number of metaphoricat e
NUTRIENT 7| 18 8| 15| pressions in the fowsections. This is especially
HIGH/RAPTURE 7 9 4 6| true in the case of the PK (27.7%) and the NG
HEALING 3 2 3 1| (24.0%) setions, both of which yield a high
SPORTGAME 2 6 2 8| number of examples dbrce-related mappings.
BOND - 8 5 5
DEITY - 19 3 22 SOURCE GB IN PK NG
ART/SKILL - 5 3 6 VALUABLE OBJECT 43| 36| 19| 11
CAPTIVE ANIMAL - 8 9 8 LIVING ORGANISM 25 9 9 8
WARMTH - - - 4 HIDDEN OBJECT 24| 26 13 27
MAGIC - - - 5 ECON EXCHANGE 200 36| 34| 32
AIR - - - 1 UNION OF PARTS 9 8 4 5
TOTAL 129| 159| 146 142 JOURNEY 6| 11 9 9
o _ BUILDING 3 7 5 6
Table 5: Distribution of forceelated source domains | +o1aL 130| 133 93 98

in four corpus sections.

Table 6: Distribution of relationshipelated source
_ _ _ domains in four corpus sections.
According to the data described in Table 3 and

in Table 5 the GB section yields the lowest
number of instances in which love is portrayed as )

a force(129instancesn all). The largest number 5  Conclusion
of examplesin this corpus section portray love
either as aSUBSTANCE INSIDE THEEXPERIENCER
(32 instance)r asINSANITY (25 instancesand,
hence, are compatible with views of otheroem
tions (such as anger or happiness; Koévecs
2000). The other threeections yield not only a
higher frequency rate dbrce-relatedmetaphors
(IN: 259; PK: 146; NG: 142), but als® more
varied articulation in terms of source domain
within this category. In factpany of the expie

The findings of my research of love expressions
in a varety of world Englisheshows that there
exist importantdifferences in the conceptuaiz
tion of love, from the more passional force
S&lated expressions to the more ratiamgation-
shiprelated ones. Based on this distinction, |
have analyzed the sribution of eachset of
metaphors in four GloWbE sémts. Whereas
dverseas Engligs show apreference for force
based mappings, GB English is relatywakutral
{&s inthe generalOVE IS A STATE metaphor).
Further, vhereas the idea of romantic love (em-
phasis on theollaborativerelationshipbetween
two parners, typically Western love ideal;oN
vak 2013) is more frequeint the GB setion, the

4.3 Relationshiprelated metaphorical pa- Othercorpussectiors showa greater tendency to

terns talk about love as an emotion, accentuating the
moment rather than the future.

LOVE IS A DEITY, LOVE IS WARMTH and LOVE IS
MAGIC, all of which are completely absent from
the part of the GB section analysed here.

This categoryincludes those metaphoricak-e

pressions where love is portrayed by speakers as

a romantic relationship betweéwo individuals, ~Acknowledgments

who cooperate with each other in order to reach a

common goal. These metaphors are frequentiJhis research has been supported by tlee R
found in reference to other types of humam+el gional Governmenof CastillaLa Mancha (“The
tionship (such as friendshipand are normally EXpression of basic Emotions in English:abi
related either to the handling of complex ghys chronic and Sociolinguistic Variation” PPII
cal objects (such as plants, buildings oa-m 2014015A).
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forth, SZ) and, on more general grounds, f&r e
Abstract tablishing the neural and cognitive prerequisites
_ _ of word comprehension.t&lying the types of
In this study, we tested the online comprehe gomangic relationship that patients with SZ can or
sion of antonyms in 39 ltalian patients with cannot correctly understand may also yield fu
paranoid schizophrenia and in an equal nUMygr insights into the ways in which semantic
ber of pairwisematched healthy etrols. Pa- | hq\wledge is represented in the human brain,
tients were rather accurate in identifying-a 54 intothe mechanisms underlying its use.
tonyms, but compared to controls, they g7 s a neurobiological disorder associated to
showed longer response times and highefeyeral cognitive deficits that include mild to
priming scores, suggesting an exaggerategayere language comprehension and production
contextual facilitation. Presumably, thig-r ghnormalities (at word and sentence levels) as
flects_ a deficient con'grolled Ssemantpro-  \ya|| as attentional and informatioprocessing
cessing and an overreliance on stored SeMafipairments (Harvey, 2010; Kuperberg, 2010ab,

tic representations Kiang, 2010; Levy et al., 2010)The literature
ducti has shown that language comprehension impai
1 Introduction ment in SZ are not global and generalized but

_ . _ . selectively involve abnormalities at a word

In this study we investigated the recognition ofyq/or sentendevel (Kuperberg, 2010ab). Stud-
antonym word pairs in patients with paranoidieg on word processing in Sz have predomtinan
schizophrenia and in pairwise matched healthy, ;seq the semantic priming paradigm obtaining
participants. _ . mixed results (for overviews, Minzenberg et al.,

Conceptual knoVedge stored in semantic 00> pomareClotet et al., 2008: Pesciarelli et
memory includes representations of many differz| 2014). Typically, studies have obtained
ent types of Iexwesemantlc_ relationship, among greater than normal semantic primingyée-
which antonymy. Antonymys thought to be the 5iming) at short intervals between the preaent
most robust of the IeX|esemant'|c rglatlons, Ice tions of prime and target (SOA, stimulus onset
evant to both the m_entf_;ll organization of t_he-lex asynchrony) especially, but not only, in thought
con and the organization of coherent discoursgisordered patients. Hyperiming is often a-
(Fellbaum, 1998; Willners, 2001; Jones, 2002;,mnaniecby reduced or absent priming at long
Murphy, 2003; Paradis and Wilners, 2006; varsoas (more than 300 msec). These distorted
de Weijr et al., 2014). Antonymy is the [ab@&g iming effects have been interpreted in terms of
nerically used to refer to any of two words thatyhnormal neural processing of the relationships
are semantically opposed and incompatible for §fqveen concepts in losigrm semantic memory
least one of their senses (e.glackiwhite¢  5nq of functional abnormalitiesf semantic
deadaAlive). Antonyms are recc_)gmzed faster tha%emory neural networks that produce abndrma
any other words or nowords in word recogni- |y tast and/or fareaching spreading of activation
tion, elicit each other in word association teSt%lmong concepts (Kiang, 2010). Patients with SZ
and are often mistaken in speech errors.0Ant \yqiq" also fail in suppressing or deactivating
nyms occur very frequently in written and oral oontextally inappropriate semantic associations
language, presumably because binary contrast i, .o ge of the distorted use of context that char-
a powerful organizing principle in perception and, cterize S7. This deficit has been attributed to a
cognition (Bianéi et al., 2011). In sum, antonym 46 general deficit in constructing and mai
word pairs represent an important phenomenopining” an internal representation of context for
for elucidating the nature of the semanticsdy conirol of action (Cohen et al., 1999), due to
function that characterizeshizophrenia (here working memory defiit (Barch and Ceaser

Copyright © by the paper’s author€opying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.): Word Structure and Word Usroeeedings of the NetWordS Final
Conference, Pisa, March -3ril 1, 2015, published dtttp://ceurws.org
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2012). But, according to some authors, patientdisease, rather than necessarily reflecting seman-
would fail in inhibiting contextuallyirrelevant tic dysfunction (Niznikiewicz et al., 2010), this
information, especially at long SOAs (Minee may lead to an artificial increase of the réeact
berg et al., 2002), rather than in encoding conte time difference with healthy participants. To
tually-relevant information. This impairmé avoid this confound, often semantic priming
would be linked to a more global deficit in con-studies have used a priming score (PRI; Spitzer
trolled semantic processing (Titone et al., 2000et al., 1993), rather than the mere response times
Titone et al., 2002). to the targets. The PRI reflects the amount of
The importance of antonyms for elucidatingfacilitation of prior context on the response time
the organization and retrieval of semanticto a target and is calculated as follows: (R Eed
knowledge is documented by the recent resu argets RTrelated targeld R Tunrelated targels 100 (Spitzer
gene of interest on antonyms in normal com-et al.,, 1993). Here, we compared the individual
prehension (e.g., de Weijers et al., 2014; ParadRBRI of patients to those of pairwise matched
et al., 2009). In contrast, the vast literature oimealthy ontrols.
semantic processing deficit in SZ has almgst i  Subjects read a definitional sentence fragment
nored antonyms with the exception of a fea+ p (The opposite of word .i§ that, upon pressing
perandpencil studies of the 19608lumberg the space bar, was followed by the antonym or an
andGiller, 1965; Burstein, 196§1that have do- unrelated control word. This sgdhaced target
umented impairment of SZ patients on antonymsyerification task is suited to obtain information
This underestimation of antonyms as a relevartin real-time comprehensiomhile placing little
test case of semantic organization can also emand on the need to maintain and update i
attributed to the fact that moseuropsychalgi-  formation in working memory. We did not use
cal studies on conceptual representations hawmilar, fixed time durations for patients and con-
primarily investigated semantic similarity rathertrols because SZ patients typically need longer
than opposition (Crutch et al., 2012) at varianc@resentation durations thamealthy subjects to
with the factthatsemantic opposition, rather than perceive a stimulus.
similarity, is thought to be the axis around which Healthy subjects shouleéspond ira fast and
the adjectival lexicon clustersMurphy, 2003; accurate way, in line with the literature. Seman-

Paradis and Willners, 2011). tic priming studies often observed an exaggerat-
ed priming score of patients compared tm-co
2 Aims of the study trols (for an overview, see Kuperberg, 2010b;

PomerolClotet et al., 2008). This, as we me

Shedding light on whether or not antonym ident tioned, has been mostly attributed to faster than
fication is spared in a neurobiological disordemormal and fareaching spread of activation in
typically associated to semantic deficit may-i semantic memory. This larger semantic priming
prove our understanding of the organization ogffect has been observed undee ‘automatic’
word storage in the human bra{deon et al., condition of word priming at short SOAs (kH
2009).0ur general aim was therefore to expanzenberg et al., 2002). In this study, the priming
the knowledge about the cognitive procesges u effect elicited by the definitional sentence frag-
derlying the recognition of antonyms, and toment on the target word, if any, woudcurun-
evaluate whether these processdferdid in SZ der strategically controlled conditions since the
and in normal language comprehensife teg-  targetpresentation is seffaced, and the defin
ed whether the semantic dysfunction that oftetional sentence fragment strategically guides the
characterizes people with SZ necessarily leads semantic search toward the item that fulfills the
a loss of the capacity to recognize antonymantonymy definition. Notwithstanding, if indeed
when antonyms are presented alone, rather thipatients are characterized by an abnormal spread
with homonyms and/or synonymsBlgmberg of activation, weshould obtain larger priming
and Giller, 1965; Burstein, 19613nd when they scores in patients than in controls. This result
are tested with a redéiime task (for a moreed  would contribute to clarify the conditions under
tailed version of this study, see Cacciari et alyhich hypespriming effect can occulhe easy
2015). nature of the task, the high written frequency and

SZ patients tend to be less accurate ang-slo bound lexical couplings of thantonym pairs of
er than healthy controls on most cognitivethis study can minimize semantic processieg d
measures (Harvey, 2010; Vinogradov et al.mands. However, it is unlikely that an even i
1998). Since response slowing is related to thiact ability to identify antonyms may eliminate
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any group difference, given the general cognitivd Method

deficits of people with SZ. To limihis potenial

confound,we carried out malyses of covariance 3.1 Participants

on mean response times and accutacpartial  Participants included 39 Italian chronic catp

out the contribution of covariates (i.e., Verbaltients with paranoid SZ (14 female; mean age 31

fluencies, Vocabulary, and Digit SpanAlt- years, age range 205, SD 6.2) and 39 healthy

hough we did not necessarily expect accuracy teolunteers as control participants (see Table 1 for

be compromised ipatients,given their mildto-  a characterization of patients and controld)e

moderate form of SZ, the low demanding naturgliagnosisof paranoid SZ is based ¢ime Positive

of the task and the high familiarity of the stimuli,and Negative Syndrome ScalPANSS; mean

we expect accuracy to be modulated by tbe sscore: 46.69, range: 38B) and was confirmed

verity of thought disorder and the clinical state oby the clinical consensus of staff psychiatrists.

patients, as found in priortuglies on semantic Participants gave their informed consent fior i

processing in SZ. clusion before they participated in the study-(a
proved by the Ethics Committee dodena).

Table 1
Demographic characteristics of the study sample, and clinical characteristics of the schizophrenic p
tients

Patients Controls

Mean SD Mean SD p
Sex M=25; F=14 M=25; F=14
Age (years) 31.41 6.22 31.28 6.31 .93
Education (years) 12.56 1.33 12.51 1.48 .88
Drug SG=33; FG=2; FSG=4
Years of illness 8.97 5.94
WAIS-R (Verbal Scale) 91.05 1541
WAIS-R (Performance Scale)86.31 19.42
WAIS-R (Total Score) 87.82 18.31
Vocabulary (WAISR) 8.23 3.24 10.77 2.38 .0001
Phonemic Fluency 28.51 8.25 37.28 7.68 .0001
Semantic Fluency 38.44 8.44 44.10 7.74 .003
BADA (errors) 1.15 1.18 0.03 .16 .0001
Digit SPAN (Forward) 5.44 74 5.85 .83 .04
Digit SPAN (Backward) 3.75 1.07 4.28 .97 .05
Digit SPAN (Total Score) 9.18 151 10.13 157 .02
BPRS 2 0
PANSS (Positive Scale) 11.64 3.12
PANSS (Negative Scale) 11.21 4.02
PANSS (Ga Psyc Scale) 23.84 3.43
PANSS (Total Score) 46.69 8.13

M = male; F = female; FG = firgfeneration antipsychotics; SG = secgtheration antipsychotics;
FSG = combination of firseand second—generation antipsychotics.

a semantically unrelated wor®lICE). Subjects
3.2 Materials and Procedure had to decide whether or not the target was co
Participantswere presented with a definitional rect. We used 40 very familiar antonym word
sentence fragment containing the first word opairs (WXIW2; e.g., black/white deadalive;
the antonym pair (e.g., The opposite of blagk idong/short; optimistic/pessimis)icin which the
followed by the correct antonymMHITE) or by antonym had a cloze probability value of 0.98.

168



Each W1 was also paired with a semanticallontrols), and by the exaggerated priming effect
unrelated norantonym target word (W3). Two of patients ¢lose to twice the effect of controls).
lists were created each containing 40 sentencThis enhanced semantic priming was not assoc
with the same format. The target word was aiated to the clinical state and/or the thoughtrdiso
antonym in 20 sentences and a semantically uder of patientsin sum, the patients group encod-
related, norantonym word in the other 20rse ed contextuayl relevant target words (Titone et
tences. A spacebar press initiated the prasental., 2000; Titone et al., 2002) but to a muchhhig
tion of the definitional sentence fragments as Ther degree than controldnterestingly, this larger
opposite of word isa second spacebar presis in semantic effect occurred under strategicallg-co
tiated the presentation of the target word tleat r trolled conditions rather than under the automatic
mained on the screen until response. Participancondition typical & word priming at short SOAs
pressed & ESbutton to respond to correct targets(Minzenberg et al., 2002Y his suggests a o

and a NQobutton for incorrect targets. promised ability of patients with SZ to engage in
the controlled processing operations necessary to
4 Results flexibly use semantic memory representations.

o _ _ At the same time the relatively lhidevel of &-
Significant group differences emerged in all _th_eburacy of patient£96.6% vs. 98.5% of healthy
neuropsychological tests (see Table 1) adsnini g hiects)suggests a preserved semantic storage
tered to patients and controhepriming SCores  gnq aecess to semantic representations (Titone et
revealed a statisally significant, enhanced 0@ 5 2002: Titone et al. 2007). High accuracy

textual priming in patients compared to controlsmay reflect a ceiling effect as well as the faattth
(16.04% vs. 9.6%)The ANCOVA on response p|arity information processing can be less de-

times showed significant main effects of Group manding on executive resources than other types

with patients overall slower than controls (Ant.: ot semantic relationships (Crutch et al., 2012).
1273 ms; Unrel.: 1645 ms; Ant.: 98ds; Unrel.:

_ - Consistently with the reported effects of thought
1108 ms, for patients and controls respectively,jisorder on semantic processing (for overviews,
and of Vocabulary. The ANCOVA oaccuracy gee Kuperbgy, 2010b; PomareClotet et al.,
(Ant.. 96%; Unrel.: 98%; Ant.. 98%; Unrel.. 500g) patients with higher scores of positive
99%; for patients and controls respectivelyyhqgyght disorder were also less accurate in iden-
showed a main effect of Voce}bulary. In a_ddltlon',tifying antonyms. Accuracy instead improved in
the accuracy and response times of patiegts Sinatients scoring higher in both the Vocabulary
nificantly correlated with Vocabulary scoresg niest and the Verbal scale of WAFS (these
(WAIS-R) in that patients scoring higher in thepatients also had faster response tim@sese
Vocabulary test also were overall faster & r regits are consistent with prior studies indicating
sponding to antonyms and nantonyms and 4t in Sz high Vocabulary scores are protective
more accurate in rejecting namtonyms.Pa- ot semantic deterioratio(Brébion et al., 2010)
tients scoring higher on the Verbal Scale (WAIS reflecting premorbid intelligence (Lezadt al.,
R) also had faster response times to0 antonymynn4y. On more general grounds, these results
and mtients scoring higher on the Positive Scal‘provide further evidence of the already dec
(PANSS) a lower accuracy on antonyms. mented association of verbal intelligence ta-eff
5 Conclusions cient language cor_npr_ehension (Hunt, 1977).
Overall, our results indicate that the state esf r
sidual SZ contribd to slower antonym recog-
nition above and beyond the cognitive deficits
that characterize SZ patients. In sum, it is not the

tients is more complex. Specifically, the prece h X hended
ing definitional fragment facilitated antonym case that Pa“e’.“s comprenended antonyms as
controls, but simply at a slower pace. In fact,

recognition in both patients and healthy controls q | . hbd |
but the amount of facilitation indeed differed. In €oOMpPared to controls, patients notyo ong-

fact patients were helped more than controls b r response times but also enhanced priming

the previous definitional context, as showg cores that p_resumably_ reflect deficie_ntnco
the larger reduction of response times tooant trolled semantic processing and overreliance on

nyms than to nomntonyms (on average, patientsstored semantic representatiors. conclusion,

were 25.4% faster in responding to antonym§.lII other _things being edqus!l'. antonym id(_eneiﬁch
than to norantonyms compared to 11.8% of tlon requiresa preserved ability to appreciate the
difference between maximally similand max-

While antonym recognition was fast and accurat:
in heathy controls, the picture emerging far p
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While stillin uential, the view that concepts are and allows for overlapping clusters. Similar to
organized as a hierarchical taxonomy as proposeidxonomic theories of knowledge representation,
by Rosch (197B8has been challenged on severalwords are grouped in progressively larger clusters,
occasions. For example, some studies have athich allows us to evaluate structural properties
tributed a larger role to thematic relations (Gentneof the lexicon at different scales. This hierarchi-
and Kurtz, 2005; Lin and Murphy, 2001), whereascal structure is also derived from the data by using
others have stressed the role of affect in structurin@ statistical criterion that involves a comparison
word meaning (Niedenthal et al., 1999). A com-with an appropriate null-model for the weighted
prehensive account of how these different princi-directed graph.
ples shape and structure meaning in the lexicon is Applying OSLOM to the semantic network re-
missing, and most studies continue to be biasedulted in a solution with ve hierarchical levels.
towards concrete noun categories that tinto hier-An overview of this solution is shown in Table 1.
archical taxonomies (Medin and Rips, 2005). ToThere was a large degree of variability in the num-
capture mental or psychological properties that orper of clusters across the ve hierarchical levels
ganize the lexicon for a wide range of conceptsanging between 2 and 506 clusters. On aver-
and semantic relations, we propose a large-scalgge, thep-value of the extracted clusters was low
semantic network derived from word associationsacross all levels, indicating that the obtained clus-
as the basis to uncover what the structural princiters were unlikely to arise in a comparable random

ples are. network. There were few homeless nodes at any
_ level, indicating that most words were reliably at-
1 Network Clustering tributed to a speci c cluster. There was also a con-

siderable degree of overlap at all levels relative to

Since this is one of the rst times the mental lex- , Ve
icon is mapped in its entirety using an extremelythe size of the clusters; clusters were more distinct

extensive word association corpus, an exploratorfit the more precise levels, where more clusters
approach is warranted. To achieve this, networRVere obtained. For msf[ance, _at the lowest level
clustering was used as a way to study how the 676 words appeared_ in multiple clusters, com-
mental lexicon can be structured at different scale§ared 0 5,943 at the highest level. _
and what type of semantic relations dominate its Figure 1 illustrates the obtained clusters with
structure. At the basis lies a semantic network dethe€ most prototypical examples of each cluster at
rived from a large scale word association corpuarious levels. At the most general level, Figure 1
including over 12,000 cues and 3.77 million re-shows two distinct clusters, with one of them con-
sponses (De Deyne et al., 2013). For the purpos&ining highly central words with a negative con-
of this study, non-dominant word forms were re-notation. In order to verify whether this interpreta-
present) resulting in a network of 11,000 wordsJudgments reported by Moors et al. (2012), which
Next, the recenOrder Statistics Local Optimiza- T iDetault baramet din the OSLOM aldorith

. . . . elault parameters were usea In the algorithm,
t!or_1 MethOd_(OSLOM) was _applle_d to 'de”t'fY sta- except for thep cut-off value. Setting this value depends on
tistically reliable clusters in a directed weightedthe task as it affects the size of the clusters (Lancichinetti
word associations network (Lancichinetti et al.,et al.,, 2011). In this application, the cutoff was set at 0.25,
2011). This method includes words in the nal because the few clusters in the nal solution with high

) ) > 9 values were easy to interpret. Other valuegalid not alter
cluster solution on the basis of statistical criteriathe general pattern of results we report here.

Copyright ¢ by the paper's authors. Copying permitted for private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (eds.WWord Structure and Word Usage. Proceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publishelbtg://ceur-ws.org
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Figure 1: Hierarchical tree visualization of clusters in the lexicon with ve most central members in
terms of cluster in-strength.

_ . . increasingly more concrete. For instance, Level
Table 1: Overview of the hierarchical cluster structure B . . 11i
showing ve levels (Level 1 is broadest, Level 5 is most pre- 2 Shows that the “negative” cluster in Level 1 in-
cise). The statistics include total number of clustdrsav-  cludes clusters with abstract words or words re-

erage cluster sizl\¢i and its standard deviation, number of lated to human cultures(:hool money religion
homeless noddshomeless NUMber of nodes member of mul- !

tiple clustersNoveriapping @nd the average p-valipi . time...) which are now differentiated from a
purely negative cluster with central members like

1 2 3 4 5 negative sad andcrossed The subdivisions of the
N~ 2 737 161 506 “positive” cluster involve the central nodeature
NG 8588 3049 515 112 25 ) qf hich miaht be i
Sd(Ne) 2112 973 364 66 12 musiG sports an ood, which mig t_ e inter-
Nhomeless 18 18 39 86 380 preted as covering sensorial information and natu-
Noverlapping 5943 6956 5263 4717 1676 ;
hpi 0 0062 004 0035 0.051 ral kinds.

are applicable to 3,642 non-overlapping words At the lowest level, 506 clusters were identi-
in our clusters. The valence judgments differeded, with an average size of 25 words. A total of
signi cantly between our two clusters according 1,676 words occurred in multiple clusters; at least
to an independertt-test (3640 = 7.367,Cl =  a part of them because of homonymy (etzank
[0.190,0.327]). This post-hoc test con rmed our or polysemy (e.g.language assigned to clusters
interpretation of a valence difference between thabout nationality, speech, language education, and
clusters, which brings further support to studiescommunication). Most importantly, inspection of
that indicated valence is the most important di-the content of all clusters exhibited a widespread
mension in semantic space (De Deyne et al., 2014hematic structure: the clusters were often com-
Samsonovic and Ascoli, 2010) and empirical nd- posed of both nounsrdcke), adjectives lpud),
ings highlighting affect-based category structureand verbstp sound, which does not re ect a pure
(Niedenthal et al., 1999). taxonomy of entitities, but also includes properties
At Levels 2 to 4, the meaning clusters becomeand actions.
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2 Evaluating Taxonomic Structire Table 2:F-values and cluster sizes for items gen-

To test whether the clusters provide evidence fofrated for 13 concrete noun categori®pumanis

a hierarchical taxonomic view along the lines ofthe category size based on the exemplar genera-
Rosch and colleagues (Rosch, 1973) or support ai#Ph task;Nc is the size of the best-matching clus-
alternative view based on thematic relations identer; F captures precision and recall according to
ti ed in the previous section, data from an exem-the human categories for the full network?is

plar generation task from Ruts et al. (2004) wascalculated from a network that excluded potential
used. In this task, 100 participants generated adiematic informationF-values are fairly low, in-
many exemplars they could think of for six ar- dicating lack of correspondence between the clus-
tifact categories (COTHING, KITCHEN UTEN-  ters and the taxonomic categories. Excluding the-

SILS, MUS|CAL INSTRUMENTS TOOLS, VEHI- matiC information resu|tS iﬁovalues that dO Cap-
CLES, and WEAPONS and seven natural kinds ture taxonomic information.
categories (RuUIT, VEGETABLES, BIRDS, IN- Category Nouman No = =
SECTS F.ISH, MAMMALS, gno_l REPTILEY). If the FRUIT 20 50 047 o824
clusters in the word association network group to- vecetasLEs 35 58 0.50 0.90
gether different types of birds, vehicles, fruits, and BIrDS 53 63 053 0.90
so on, this would indicate a taxonomic organiza- NSECTS 40 34 046 068
i ; , FISH 37 48 057 091
tion of semantic memory. For each category, we mammaLs 61 21 020 0.76
investigated the size of the best matching cluster REPTILES 21 22 065 051
and calculated precision and recall in terms of the Mean 41 42 048 0.79
F-measure for clustering performance.
L i . CLOTHING 46 70 0.35 0.80

A t_axonomlc—llk_e organlzatl_o_n would be evi-  y \rchen UT. 71 18 020 066
dent in clusters with high precision and recall, re- MusicINSTR. 46 24 037 0.89
sulting from many true positives and few false pos- T0OLS 73 56 025 076
i d fal i For inst if the clus. VEMICLES 46 28 016 073
itives and false negatives. For instance, if the clus- \ygapons 46 55 037 088
ter corresponding to the categ®@\rDS contained Vean o5 37 028 079

robin (a true positive) and did not contagpoon

(a true negative), that would increase thecore. Inspecting the false positives for each of the
Conversely, if it containeduitar (a false positive) - ¢jysters in Table 3 con rms the validity of the ap-
or did not contairostrich (a false negative), that proach as in the majority of the cases the superor-
would decrease the-score. This way, hight-  ginate label (e.g.fruit, tools etc.) was the most
scores should re ect categories that are not overly.antral member of each cluster. The remaining
speci ¢ (many false negatives) or general (manyinysions were thematic in nature (e.gRUAT:

false positives). _ pick, BIRDS: nest), thus con rming our earlier ex-
On average, the best matching clusters WerBloratory ndings.

found at Level 5. The results for each category are
shown in Table 2. The average number of mem- One potential response to the previous analyses
bers in the exemplar generation task was on awelates to the nature of the data upon which they
erage 41 for the seven natural kinds categoriesre based. Perhaps the word association task sim-
which is in the same range as the average beslly fails to capture taxonomic information, and if
matching cluster size of 42. For artifacts the generso, the results of these analyses are simply an ar-
ated categories included on average 55 membergifact of the choice of task. Alternatively, perhaps
which was somewhat larger than the obtained avthe “failure” arises because the word association
erage cluster size of 37. task is more general than the tasks typically used
The resulting--values were on average 0.48 for to study taxonomic categories.
the natural categories and 0.28 for the artifacts, in- There is some evidence that a different choice of
dicating only limited support for the presence oftask would produce different results. For instance,
taxonomic categories. The highest values were olmuch of the work on taxonomic organization re-
tained for FsH (F = .57) and RPTILES(F =.65) lies on tasks in which participants are asked to list
where most items in the clusters were true catefeatures of entities (McRae et al., 2005; Ruts et al.,
gory members. 2004). One could argue that feature generation is
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Table 3: Top 5 false positives ordered by cluster in-strength per category. Most of the false positives are
thematic in nature. For instance, false positivessi®Ds includebeak egg nest andwhistle

Category 1 2 3 4 5
FRUIT fruit juicy pit pick summer
VEGETABLES vegetable healthy puree sausage hotchpotch
BIRDS bird beak nest whistle egg
INSECTS insect vermin beast crawl animal
FIsH sh shing rod slippery water
MAMMALS rodent gnaw tail pen marten
REPTILES reptile scales animal tail amphibian
CLOTHING clothing fashion blouse collar zipper
KITCHEN UT. cooking kitchen stove cooker hood burning
MUSICAL INSTR. wind instrument to blow fanfare orchestra harmony
TooLs tools carpenter carpentry wood drill
VEHICLES speed drive vehicle motor circuit
WEAPONS sharp stab blade point stake

a constrained version of the word association task;lowever, the fact that the only way to do so is to
and the key difference is the number of thematianimic all the restrictive characteristics of a fea-
responses one gets in both procedures. Similarlyure generation task (e.g., limited word set) is re-
feature generation stimuli are usually restricted tovealing. Taxonomic information is not the primary
concrete nouns, which places restrictions on whatmeans by which the mental lexicon is organized:
words can be grouped together. In other words,if it were, we should not have to resort to such
the tendency to nd taxonomic categories may bedrastic restrictions in order to uncover taxonomic
a result of restricting the task. categories.

To test this idea, we used the word associa-

_ _ In summary, even at the most detailed level of
tion data to construct a network that includmdy

the hierarchy, only limited evidence for a taxo-
those 588 words that belonged to one of the taxpomic view along the lines of Rosch was found,
onomic categories. Moreover, in order 0 ap-gyen for typical taxonomic domains like animals.

proximate the “shared features” measure that iSnese results suggest that in much of the previ-

more typical of feature generation tasks, we cOMy 5 work the pervasive contribution of affective

puted the cosine similarity between pairs of words gnq thematic or relational knowledge structuring

That is, words that have the same associates afgight be overlooked by a selection bias in terms

deem.ed more simila_r, and this _similarity was usedyf the concepts (nouns, mostly concrete) and se-
to weight the edges in the restricted netwdMle  antic relations (predominantly taxonomic). This

then applied the clustering procedure to this re-pging is in line with previous results indicat-
stricted network and repeated the analyssfromthihg that network derived similarity estimates ac-

previous section. ThE-statistics from this analy- ¢4 nt petter for human thematic relatedness judg-

sis are reported as théo-values_ in Table 2. This  ments than for taxonomic relatedness judgments
time, the results of the clustering show a high de'(De Deyne et al., in press). In priming studies

gree of agreement with the taxonomic organizayye gominance of thematic over taxonomic struc-

tion, with an averagé-value of 0.79. The only e can also explain facilitation when thematic but
exception WaEPTILES which upon inspection o coordinate prime-target pairs are used (Hutchi-
appears to re ect a failure to distinguiREPTILES son, 2003). Finally, our ndings converge with re-

from INSECTS _ _ ~ cent evidence that highlights the role of thematic
_The success of this analysis suggests two thing$epresentations even in domains such as animals
First, the word association tasloesencode taxo- (Gentner and Kurtz, 2006; Lin and Murphy, 2001;
nomic information, as evidenced by the fact thalyjisniewski and Bassok, 1999) whereas previous
we are able to reconstruct taxonomic categorieSenorts that have stressed taxonomic organization
2Note that one could also derive such a similarity-basedmight be more exceptional as they are heavily cul-
network for the complete lexicon, which would re ect the turaIIy de ned (Lopez etal. 1997) a consequence
similarity between cues rather than their weighted associativeff led . Sh ’ | ’1979
strength. We did in fact do this. It produced similar results too_ ormal education ( grp eta " ), or re ect
the original analysis. different levels of expertise (Medin et al., 1997).
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the aspect-based classification of Richter and van
Abstract Hout (2015) into five classes which extends the
typology of Vendler (1967), ie.
accomplishments, achievements, statesand
activities by the classaccomplishments with an
affected subject
This classification into five aspectual verb
classes was derived by combining two user based
classifications induced by cluster analyses from
raters’ judgments and associations with stimulus
verbs and two usage based classifications
induced from corpus data (Richter and van Hout,
2015). We took this classification as gold
standard as we were interested in the correlation
of the semantics of the nominal fillers in
argument positions of verbs and the aspectual
This study aims to empirically validate aspectuaproperties of verbs thereby following Klein
verb classes in German using large corpus daté2009) who defines aspect as a grammatical
Siegel (1997) and Siegel and McKeown (2000kategory of verbs.
induced the two aspectual classstmtesand In the present study we represent verbs as vectors
eventsn the frame of a vector space model fronthat consist of nouns in argument positions
corpora, however an induction of the completeseparated into areas according to their noun
Vendlerian typology has not vyet beenclasses, which were induced by cluster analyses
undertaken. We hypothesize that aspectual vefbom similarity data. In addition, we added
classes can be automatically induced from thaspectual features as defined by Vendler (1967)
classified nominal fillers in the argumentto the vectors in order to compare the predictive
position of verbs. Our hypothesis refers to thgower of the noun classes in argument positions
Distributional Hypothesis (Rubenstein and against the predictive power of the aspectual
Goodenough, 1965; Schiutze and Pedersen, 1998atures, respectively. The test set of verbs was
Landauer and Dumais, 1997; Pantel, 2005¢lassified in a supervised learning procedure
which says that semantically related linguisticusing a support vector machine (SVM) classifier.
elements appear in semantically related context$y order to compare the results with aspectual
The present study in the framework of a vectoverbs classes as gold standard with a gold
space model is also driven by tigtatistical standard-classification based on concrete
Semantics Hypothes{®Veaver, 1955; Furnas et semantic categories compatible with
al., 1983; Turney and Pantel, 2010) which stateSchumacher's typology (1986) of German verbs,
that linguistic meaning can be derived fromwe trained the SVM classifier with a
statistic linguistic patterns. In order to test ou classification based on ten verb classes which
hypothesis, we took a test set of verbs frontomprises classes such\aybs of consumption
Schumacher (1986) and determined the nominandverbs of handicraft workingRichter and van
fillers and their classes in argument positionsHout, 2015). This classification was induced
That is, in subject, direct, indirect, and
prepositional object positions by parsing a very
large German corpus. As gold standard we used

This paper provides evidence that
aspectual verb classes (Vendler, 1967)
can be induced from nominal fillers in

argument  positions and aspectual
features. We classified 35 German verbs
in a supervised learning procedure using
a support vector machine classifier and a
classification into five aspectual classes
(Richter and van Hout, 2015) as gold
standard and observed excellent and
substantial agreements.

1 Introduction

Copyright © by the paper’s authors. Copying peredtfor private and academic purposes.
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (ed)sWord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 30-April 1, 2015, publisaehttp://ceur-ws.org
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from the co-occurrence data bank (CCDB) of thdy the TF-IDF measure and classified by cluster

Institut fur Deutsche Sprache (IDS). analyses carried out on a matrix with similarity
values taken from the co-occurrence data bank
2 Method (CCDB) of the Institut fir Deutsche Sprache

b DS).> On the matrix of the similarity values, a

Schumacher (1986), who defines seven lexic luster analysis with Ward's method and

semantic macrofields and 30 subfields. We chost uclgdean' dlsltafnce vthS Cgfqed. Otl#' Accorctilng to
the verbs from all subfields, the only criterion epbayesian Information Lriteriotnere are two
optimal noun classes for all arguments. We

being the representation of every subfield in . :
order to cover the total semantic range 0nterpreted the resulting noun classes using our
Intuition thereby applying the criterion of

Schumacher’s typology (1986)Ve checked the animacy (Croft. 2003: Aissen, 2003): The

frequency of the verbs in the first one million lting t | be int ted
sentences containing at least one of our selectéf>u!ting tWo noun classes can be nterpreted as
enoting predominantly animatnd inanimate

verbs of the web based 880 million word, . )
SDEWAC corpu$s The verbs of our test set things, respectively class;dimae for instance,
occurred in more than one million sentences Witt(fontams, nouns such gzt doc_tor Lehrkraft
a mean frequency of approximately 30,000teacher and classgimae) CONtaiNs nouns such
occurrences per verb. 66 percent of the verbs W§§ En.tW|(_:kIu1ng development,, C’)rganlsa}tlo’n
in the interval between 5,000 and 40’000§organlzatlon andWahrnehmung'perception’.

occurrences, the more frequent outliers bein he verbs' vectors consist of areas for each
musserito must’ with 500,965 andalten fiir'to rgument type. There are four areas in total and

take so/sth. for so/sth’ with 123.595 each area is split into areas for each noun ckass a

occurrences. We added five verbgmmern'‘to is depicted in (1):

hammer’,schneiderito cut’, aufesserto eat up’,

laufen‘to walk/to run’, andzersagerito saw into

pieces’ since these verbs since a previous study

(Richter and van Hout 2015) showed (i) that

laufen‘to walk/to run’ andzersagerito saw into

pieces’ are typical activity and accomplishment

verbs respectively and (ii) thaiufesserito eat

up’ is a typical accomplishment with an affected

subject verbSchneiderito cut’ andhammerrito

hammer’ were ambiguous (Richter and van

Hout, 2015), but we decided to classify in this

study the former as accomplishment and the

latter as a process verb.

In order to determine the verbs’ arguments we Il

parsed at most 30.000 sentences per verb using

the Mate-Tools dependency-parser (Bohneffigure 1.Dimensions of verb vectorg/eighted verbs
2010§. The whole code we used for filtering andin noun class areas

parsing the sentences, and aggregating the

actants and aspectual features (see below) |8 addition, the vectors were completed by
available at GitHuB.The 35 verbs of our test set aspectual features that Vendler (1967) suggested
(Richter and van Hout, 2015) are represented 48 order to distinguish aspectual verb classes.
139 dimensional vectors containing the 30 mostlhe aspectual features indicate, for instance,
frequent nouns in the verbs argument positiongvhether the verbs occur in sentences with
subjects, direct objects, indirect objects andemporal specifications of duration or a limited

prepositional objects. The nouns were weighteime span with prepositionsin and for,
respectively, as ife wrote the letter in an hour

We classified 35 common German verbs used

! http://corpora.ids-mannheim.de/ccdBhe similarity versushe wrote the letter for an hoywhether
values were provided by Cyril Belica. the verbs can be embedded by matrix verbs such
? The SdewaC Corpus is available at the WaCky aspersuadeor whether they occur in imperative
Corporadownload page at forms. In order to classify the 35 verbs we used a

http://wacky.ssImit.unibo.it/doku.php?id=corpora
3 See https://code.google.com/p/mate-tools/
* https://github.com/spinfo/verbclass ® The similarity values were provided by Cyril Belica.
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SVM classifier with a non-linear kernel which miisseh ‘to must’, einschlafeh ‘to fall asleep’

achieved the best results.

We first trained the SVM using the classificationibersehen ‘to overlook’, fehlen ‘to

vergehen ‘to go (by)/ to pass/to disappear’,
lack’,

of Richter and van Hout (2014) as a goldverlieren ‘to loose’, verhindern ‘to prevent’,
standard and tested it with a 10-fold crossabgrenzen ‘to mark off/ to define’,abweichen
validation. The gold standard classification in‘to deviate

detail:

1. accomplishments:

aufbauen auf‘to build on/to be based on’,
herstellen to produce’, schneiden ‘to cut’,
zersagen'to saw into pieces‘yverlangern ‘to
extend’, mitteilen ‘to tell/to inform’, Gbermitteln
‘to communicate/to forward’,verhindern ‘to
prevent’,abgrenzenmark off/to define’

2. accomplishments with affected subject:
untersuchen ‘to examine', bedenken 'to
consider’, erdrtern ‘to debate’, nachprifen‘to
ascertain/to check’aufessen'to eat up’, essen
‘to eat’

3. activities:

laufen‘to walk/to run‘, eingehen aufto respond
to so./sth.,hammern'to hammer’,ansteigento
increase’

4. achievements:

einschlafen‘to fall asleep’, vergehen‘to go
(by)/to pass/to diasappearlibersehen ‘to
overlook’, verlieren’to loose’, anfangen ‘to
begin’, abweichen‘to deviate’, sich orientieren

an ‘to be geared to', richten auf ‘to direct

towards/to focus’

5. states:

existieren‘to exist', fehlen‘to lack’, miisserto
must’, halten fir ‘to take so./sth.for so./sth.’,
folgen aus ‘to follow from‘, angehoren ‘to
belong to, Gibereinstimmerito agree’, betreffen
‘to concern’,abweicherito deviate’ ,verhindern
‘to prevent’

4. verbs of transfer (of information):
mitteilen‘to inform’, Gbermitteln‘to
communicate/to forward’

5. verbs of examination (by mental activity):
nachpruferito ascertain/to checkérértern‘to
debate’ untersuchento examine’

6. verbs of production:

aufbauen aufto build on‘/acc to be based on’,
herstellento produce’

7. verbs of beginning and rising processes:
anfangerito begin’, ansteigerto rise/ to
increase’

8. verbs of discussion and consideration:
betreffen'to concern’ bedenkerito consider’,
eingehen aufto respond to so./sth.halten fur
‘to take,richten auf‘to direct towards",
orientieren anto be geared to’

9. verbs of membership and agreement:
angehdrento belong to’,Ubereinstimmen mito
agree with’

10. folgen aus‘to follow from’, laufen ‘to
walk/to run’, existieren ‘to exist,
verlangern‘to extend’

2.1 Results

In order to evaluate the consistency of the
comparisons of the classifications against the
gold standards we calculated both accuracy and
Cohen’s kappa. The latter measure considers the
number of classes which differ in the two gold
standards and, in addition, gives the significance
levels.

The classification into classes of concrete lexicalaking the classification with five aspectual
properties which we induced from the co-verbs classes as gold standard the subject feature
occurrence data bank (see above) is given belogtearly outperforms the remaining features with

(the class labels are compatible

with.857 accuracy (which means that 30 of 35 verbs

Schumacher’s labels and are assigned using owukre classified correctly) and = .812. Kappa
linguistic intuitions; class 10 is incoherent andvalues above .61 are characterized as substantial,

could not be labelled):

1. verbs of activities manipulating a substance
(normally with a tool):

hammerrito hammer’,schneiderito cut’,
zersagerito saw into pieces’

2. verbs of consumption:

aufesserto eat up’,essento eat'

above .81 as almost perfect agreement and
therefore highly significant. The combinations
subject-direct object-prepositional object-
aspectual features and subject-direct object-
aspectual features yield .828 accuracy; .775

and = .773, respectively. The combinations
subject-prepositional object-aspectual features,
subject-direct object-prepositional object and

3. verbs of difference, ‘negative’ processes, nonsubject- aspectual features yield .8 accuracy each

existence:
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In contrast the remaining features, including thé-igure 2.Accuracy of the argument and aspectual
aspectual feature which yields .514 % accuracyeatures using five aspectual verb classes vs. ten
with = 317 (fair agreementperform poorly. classes with concrete lexical properties as gold
Taking the classification according to concretetandard.

semantic properties into ten Clas.ses as the gpl@ote:s: subject, d: direct object, i: indirect object, p
standard we observed tha.‘t the hierarchy remalrEJSr‘epositional object, as: aspectual features, and
almost the same, the subjéeature outperforms  compinations of predictors, for instance, das: dire
the remaining features. However, the accuracy ighject and aspect, sp: subject and prepositiorjatbb
considerably lower compared to the

classification with 5 aspectual verb classes. Th§  cgonclusion

subject achieves .657 accuracy= .573. The T grdy provides evidence for the hypothesis
combinations  subject-direct .ObJECt'aSp?‘_:tUZihat aspectual verb classes can be induced from
features and subject-direct object-prepositiondl|,ssified nominal fillers in argument positions.

object yield .628 accuracy with = 458, p£qr the five aspectual verb classes used as the
foII_owed by th_e combinations subject—d_lrect old standard (Richter and van Hout, 2014) it

object and subject-aspectual features_ W!th ‘turned out that noun classes in subject positions
accuracy each and= .495. These combinations e the highest predictive power compared to
exhibit a moderate agreement. Again, tne nouns in the remaining argument positions
aspectual feature performs poorly with 428, the aspectual features derived from Vendler
accuracy, =.266 which is a fair agreement. In(1957)  This result is surprising since the

figure 2 the accuracy of the argument anq;endlerian aspectual categories were formulated
aspectual features for the comparisons againgf order to distinguish aspectual classes. Future

both gold standard classifications are given. research should explore a comparison of the
predictive power of nominal and aspectual
features.

Using a classification into concrete lexical fields
as the gold standard of the predictive values we
observed a considerable decrease in the
predictive values indicated by the lower kappa
values. We explain this result by the difference
in information provided by the argument
structures of the verbs in the 5 class-gold
standard classification in contrast to the
information provided by co-occurrences that is,
lexical information of any type in the context of
verb in the 10-class gold standard classification.
The results of this study show that: 1. Aspectual
verb classes can be empirically validated, 2.
Classified nouns in subject argument positions
are reliable predictors of aspectual verb classes,
i.e. the meaning of nouns in combination with
their noun classes correlates with aspectual parts
of the verbal meaning. In order to confirm these
results further research with an extended test set
of verbs is needed.
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1 Introduction the cognate effect. Speci cally, most studies nd

facilitation in the processing of cognates in L2 (Di-

Cognates are de ned as words similar in form andkstra et al., 1999; Lemhofer and Dijkstra, 2004;
meaning across two languages. Similarity in formVan Hell and De Groot, 2008), but results are less
may range from full orthographic overlap, as inclear when it comes to the effect of cognates in
English Im — German Film, to partial overlap, L1. For example, Van Hell and Dijkstra (2002)
as in English chapel — German Kapelle. Someand Duyck (2005) reported cognates facilitation in
pairs of cognate words developed historically fromthe dominant language, while Kroll et al. (2002)
a common ancestor word, whereas others emergeported small cognate inhibition in an L1 naming
when languages come into contact and loan eadask, and Caramazza and Brones (1979) failed to
other words. Language users are typically un-nd such an effect at all.
aware of such diachronic pressures. When acquir- |n the present study we sought to examine the
ing a second language (L2) they can only perceivén uence of cognates on lexical processing in a
shared elements between L1 and L2. visual lexical decision task, using L1/L2 language

Cognates help explain the nature of lexical pro-pairs that belong to different subgroups of Indo-
cessing and the manner in which elements fronfeuropean languages: Slavic L1 and Germanic L2.
the two languages interact. Different measuredhe aim was to carefully replicate recent nd-
have been used to explore cognate processinggs from a study by Radanayi Feldman, and
and representation, including ERP (Midgley etMilin (2014). Crucially, their study showed quite
al., 2011; Peeters et al., 2013; Strijkers et al.p complex pattern of effects that included a three-
2009), latencies in single word (Dijkstra et al., way interaction of language (Serbian L1 vs. En-
2010; Lemhofer and Dijkstra, 2004), and primedglish L2) by cognate status (cognate vs. noncog-
lexical decision (De Groot and Nas, 1991), eye-hate) by word frequency (as a numerical predictor
movements (Mulder et al., 2011; Rosselli et al.,— covariate). Cognates were processed faster than
2012), and scores on standardized tests (Kellegoncognates in L2, but, surprisingly, signi cantly
and Kohnert, 2012; Pérez et al., 2010). Taken toslower than noncognates in L1. Furthermore, the
gether, empirical ndings support the claim that size of the effect was greater when word frequency
cognates are processed differently from noncogwas low.
nate words. Despite the fact that the aforemen- Because this pattern of effects differs from what
tioned experimental measures and techniques dis typically reported in the literature, we designed
verge, the conclusion is similar both in languagea replication of the Radandviet al. study and
production and in language comprehension (Dijkfollowed their method and design, this time using
stra et al., 2010, for an overview). Neverthelessanother contrasting pair of languages: Croatian
results do differ with respect to a range of details(L1) and German (L2).
including the direction as well as the magnitude of

Copyright ¢ by the paper's authors. Copying permitted for private and academic purposes.
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2 Experiment fect Modeling (LMM), in the R software envi-

- ronment for statistical computing (R Core Team,
Late b"'“glﬂa's of Ggrman\{ = 69) - stuple_znts Of_ 2014), with thelme4 and thelmerTest pack-
German with Croatian as their L1, participated 'nages (Bates et al., 2014; Kuznetsova et al., 2014).

a visual lexical decision experiment. There WeCThe re tted model (after removing residual values

two forms of the experiment (in Cro?tlan and in o eater than 2.5 of absolute standardized units), re-
German), and students were randomly assigned Wealed a signi cant effects of the control predic-

one version. The entire experiment (materials an(ijors, in the expected direction: facilitation from
instruction) was in one language and presentatiogrder of a presentation (= :044 SE = :007
sequence was randomized for each participant. t = 642 Pr(> jtj) < :0003, and inhibition
In preparation for their study, Radanbévet from the word length ( = :211 SE = :023
al. (2014) also conducted a normative survey with _ 9:33 Pr(> jtj) < :000J). Also, there was

1000 Serbian — English translation equivalents, gjgnj cant effect of the lexicallity of the previ-
ranging from pairs consisting of completely o ¢ \yorg, where stimuli preceded by a word were

different words (€.g., pea — story) to the identical o.gnized faster than those preceded by a pseu-
cognates (e.g., drama — drama). They the'aoword( - 077SE = :005t= 1436
selected 400 noun pairs covering a wider rangg,r(> itj) < : 0001)

of ortho-phonological similarity between L1/L2

words, using both subjective similarity ratings ni cant three-way interaction between word fre-

as (\j/vell as Lgvenshte;r;ﬂst?nﬁe. In _the Iprese uency, language and cognate status=( :053
study we made use o of the previously rateds = - 012 t = 4:44 Pr(> jtj) < :000).

word dpalrs, dano,la\ﬁor]lsttr:ucte? trt1e dsgze nL_met(:r q he observed interaction is an almost exact repli-
p§eLIJ ?Wot[] S Ot € selec ef ¢ dpalrsc € tcation of the three-way interaction reported by
nicely Tor the present purposes ot studying Lroalp,janov et al. (2014): cognates are processed

lan — German cognates, consisten_tly rangi'ng fronlaaster than noncognates in German (L2), but

perfect cognates to orthograph|cally_ dlfferentslower than noncognates in Croatian (L1), and the

}’Vo“isf tWe reu;ed the fstﬁme noun pa![rsi ;0 tallovgize of the effect is attenuated for high frequency

or strict comparisons ot the experimental data. - orgs. This pattern of results is depicted in Figure
1.

21 Results With regards to the random-effects structure,

by-participant and by-item adjustments to the

We calculated normalized Levenshtein d'StanC‘?ntercept signi cantly contributed to the model's

measure for pairs of nouns used in two forms Ofgoodness-of- t. Word frequency and trial order

the present experiment. Similarly to the study Of,eaqed additional by-participant adjustments for
RaQan_ow et al., the dlstrlbutlo_n of the Leven- yhe slopes. Similar by-participant adjustments
stein distance measure was strictly bimodal, andfor the slope were held by the word length
as before, the modes matched cognate vs. NONCogaicy ais0 revealed signi cant correlation be-

nate distinction. Th_at allowed us to further US€een adjustments for the intercept and the slope
a dummy-coded variableognate(TRUE/FALSE), (= .72 indicating that slower and more
same as in the original study (Radaret al., arefyl participants were slowed less as item

2014). length increased.
Furthermore, we transformed the measures to

ensure a better approximation to a Gaussian dis-

tribution.  Word frequencies and word length3  piscussion

were log-transformed, while an inverse transfor-

mation was applied to response latencies, followRadanowt, Feldman, and Milin (2014) suggested

ing Baayen and Milin (2010). that cognate facilitation in L2 and inhibition in L1
As a last step, we excluded a small number omight be speci ¢ to the particular pairing of rst

the extreme outliers (0.07%) from further analysisand second language and/or to the level of pro -

based on the visual inspection of the reaction timeiency in the L2. Results of the present study show

distribution. that the particular L1/L2 combination is not criti-
The data were analyzed with Linear Mixed Ef- cal in the sense that the same pattern generalized

Most interestingly, the model revealed a sig-
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ence and the constellation of cues available in the
learning environment. In particular, knowledge in
L1 as well as learning history will determine the
degree and style of interference that we encounter
when learning an L2. This kind dilocking effect

is well documented in learning theory (Kamin,
1969).

A blocking effect describes failures of learn-
ing that arise when a target cue is presented with
another cue whose informativity with respect to
an outcome has already been established. Arnon
and Ramscar (2012) demonstrated in great detail
how blocking may in uence L2 acquisition when
cues from the two languages are competing for the
same outcome (a symbolic lexical representation).

Cue blocking does not apply directly to cog-
nates, however, because typically, cues are iden-
tical and, thus, cannot compete and/or block each
other. Nonetheless, Arnon and Ramscar's general
observation regarding the way in which learning
is structured helps to make sense of the present
ndings. All that is needed is to extend it to the
distinctive properties of cognates whereby learn-
ing entails mapping the very same cues (cognate
word forms) onto the same outcome.

Further insights derive from thkighlighting
effect (Kruschke, 2009) on the target cues. First,
the theory predicts that contextual (ambient) cues
are informative about the learning cues, but not
about outcomes (Kruschke and Hullinger, 2010).
Therefore, temporal and/or contingency aspects
of the situation are useful for discriminating be-
tween speci ¢ contexts of learning. Second, learn-

Figure 1: Three-way interaction language by cog- b bi bi ;
nates by frequency to reaction time latencies in viiNg cUes can be unambiguous or ambiguous Tor
sual lexical decision task. a particular outcome, and the highlighting effect

predicts that early ambiguous and late unambigu-

ous cues are more informative (Kruschke, 2009).
to another Samp|e of participants (Studying L2 asThUS, the availability of either L1 or L2 (but not
their major) and another L1/L2 combination. Theboth) provides a context for a given cognate cue
fact that target frequency played an important roldactively presentin the sensory input). Given high-

seems more compatible with an account based ofghting mechanism, with cognate forms are un-
pro ciency. ambiguous cues we expect facilitation for a lat-

However, to nd a general explanation and ter learned outcome. Conversely, ambiguous cues

testable hypotheses we turn to learning theoryz_should facilitate an earlier learned outcome as in
Arnon and Ramscar (2012), who investigated hov@n L1 context and, hence, noncognates ought to
adult learners acquire an articial L2, convinc- be fasterin L1 but slower in L2.

ingly demonstrated that “the way in which learn- In summary, in the case of ambiguous cues
ing is structured has a considerable impact on whdtighlighting is in essence a blocking effect:
gets learned” (p. 302). In general, knowledge rstly learned relationships will be favored. This
acquisition is codetermined by discrepancies beeutcome is fully consistent with the account by
tween expectations based on our previous experArnon and Ramscar (2012). In the case of unam-
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biguous cues, such as cognate words, competition 2010. How cross-language similarity and task de-
between cues does not emerge and the latter mands affect cognate recognitiodournal of Mem-
learned relationships will show some preference. °'Y @nd language62(3):284-301.

Previous research on highlighting indicates th@buyck2005] Wouter Duyck. 2005. Translation and
this pattern might be even more pronounced associative priming with cross-lingual pseudoho-
when the cues are verbally (i.e., linguistically) mophones: evidence for nonselective phonologi-

) cal activation in bilinguals.Journal of Experimen-
encoded (Kruschke et al., 2005; Kruschke, 2009). Psychology: Learning, Memory, and Cognition

This is what present results con rm as well. 31(6):1340.

[Kamin1969] Leon J Kamin. 1969. Predictability, sur-
prise, attention, and conditioning. In B Campbell
and R Church, editor®unishment and aversive be-
haviour, pages 279-296. Appleton-Century-Crofts.
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1 Introduction

. Example of the stimulus sentences:
Most personal pronouns have one entry in the

mental lexicon, but they can have different refe
ents depending on the context they appear in.
Theyare sometimes fairly ambiguouEhere is
also evidence that pronoun resolution is impaire
in many developmental deficit€hildrenhaveto
learnhow to find the intended ref_erent, but we dos, Subjectleft:

not know much abouiow resolution strategies

are acquiredHow b visual context and syrta Det er hesten som kiler kaninen
tic context influence childrenOs pronouo-pr It is the.horse thatickles the.rabbit
cessing? Using eytacking, we investigate for

the first time the development of Norwegian 2b. Objecicleft:

childrenOs pronoun resolution competeroies

their L1. Det er kaninen taten kiler
It is the.rabbit the.horse tickles
2 The study

The participants were moliogual 3, 5, and 7
yearold children, as well as a control group of
monolingual adultsThere were between 25 and
28 participants in each groum the first of three
experiments, they listened tedkeft sentences
with either subject focus (2a) or elot focus

(2b), while they watched illustrations of two-a
imals (corresponding to the subject and the o
ject) on a screen.-tilefts provide a good eirv
ronment for testing syntactically expressed focus;
and appear to be more frequent in Norwegian
than e.g.English(Gundel, 2002)The animals
were sometimes shown performing the actions
from the cleftsentences, and other times (s#e
Table 1 for overview of @nditions) Thereafter,
the participants heard an ambiguous pronoun
sentence (3), and eyemcking data were colléc
ed to determine whether thiyoked atthe sub-
jector object referent. In addition, offline data
were collected, by asking the participattts
name or point at the pronoun referéft

1. Introduction sentence:

er er hesten og kaninen
here are the.horse and the.rabbit

3. Ambiguous pronoun sentence:

Han kan telle til ti
He can count to ten

4. Question sentence:

Hvem kan tdk til ti?
Who can count to ten?

Conditions

1 | Subjectcleft | Depicted action

2 | Subjectcleft | No depicted actior]

3 | Objectcleft | Depicted action

3 | Objectcleft | No depicted actior]

Table 1: Conditions.

Copyright © by the paperOs authors. Copying permitted for private and academic purposes
In Vito Pirrelli, Claudia Marzi, Marcello Ferro (edsW)ord Structure and Word Usageroceedings of the NetWordS Final
Conference, Pisa, March 3ril 1, 2015, published dtttp://ceurws.org
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3 Earlier findings

According toJSrvikiviet al.(2013) German 4
yearolds and dultsshow a subject preference
regardless of which word thegteft focuses on.
Moreover, children seeto show a weaker $u4
ject preference than adults. We expect similar
results from our data.

Hartshorne et al. (2014ljscoveredhat2- to 3-
yearoldshavea firstmention preference that
seldom is detected becaubkey take longer to
process We thus expegtoung children to show
a preference for subject and/or firaentioned
characteralbeit at a later timevindow, whereas
adults will show an earlier prefencethan chi-
dren

Bittner and Kuehnast (201 hpave found that
German 3yearolds rely more on contextues

et al (2014) found, namely thatoung children
show a firstmention bias that is too slote de-
tect, or it may simply show thaty&arolds are
too young to comprehend clefentencs. In any
case, this shows that older children have a
stronger prefeence for the focused referent than
younger chdren do.

Adults showed an overall subject preferenee r
gardless of sentence type, except in the condition
with objectcleft and no depictedction. This
appears to be the only condition that weakens
their subject preference, probably because it
leaves the subject without syntactic focus and
with no visual support. Thus, the effect ofnsy
tactic focus and/or a firstmention preference
emerges he.

Moreover, depicted action seems to havs- di
tracted the adults, since the effect of subject vs.

than older German children, who more often useobjectclefts offline was only found when the
syntaxcues. We thus expect that young children action was not depicted.

will be more influenced bthepresence of visual
context, whereas older children will be meea-
sitive to syntactically expressed focus

4 Results

A mixed design ANOVA showed thats-year
olds looked more at thsubject referent after
subject-clefts than objectclefts from 5081000
ms after pronoun onsdp > .05, whereas adults
did the same during the first 508s (p = .06).

In subjectclefts as opposed to objedfts, 5-
and 7-yearolds displayedan onlinesubject pré
erence although in different mannerdAdults
also showed tis preference both offline and
online Hence all these thre@agegroups appear
to use sytax aies, but adultseem to bemore
aware of themas 5 and 7#yearolds still only
reveal their preferences through their gaze-b
havior. This supportsJSrvikivi et al.Os (2013)
suggestionthat children use the same cues as

Adults also showed a general subject preferencgyuits. but that they have not fully developed

both offline (p > .001) and onling(p > .05), spe-
cifically after subjectleftsas opposed to object
clefts offline (p > .05. Moreover, firstlook data
(first look at subject or object referent aftenpr
noun onsetyevealed a stronger subject pirefe
ence in ?yearolds after subjeetlefts than ob-
jectclefts (p > .05. We found no significantfe
fect of visual contexin the children. However,

their ability to do so.
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