1' frontiers
in Psychology

REVIEW
published: 21 February 2018
doi: 10.3389/fpsyg.2018.00059

OPEN ACCESS

Edited by:

Angel J. Gallego,

Universitat Autonoma de Barcelona,
Spain

Reviewed by:

Leticia Pablos,

Leiden University Centre for
Linguistics (LUCL), Netherlands
John E. Drury,

Stony Brook University, United States

*Correspondence:
Urtzi Etxeberria
u.etxeberria@iker.cnrs.fr

Specialty section:

This article was submitted to
Language Sciences,

a section of the journal
Frontiers in Psychology

Received: 08 May 2017
Accepted: 15 January 2018
Published: 21 February 2018

Citation:

Giannakidou A and Etxeberria U
(2018) Assessing the Role of
Experimental Evidence for Interface
Judgment: Licensing of Negative
Polarity Items, Scalar Readings, and
Focus. Front. Psychol. 9:59.

doi: 10.3389/fpsyg.2018.00059

Check for
updates

Assessing the Role of Experimental
Evidence for Interface Judgment:
Licensing of Negative Polarity ltems,
Scalar Readings, and Focus

Anastasia Giannakidou' and Urtzi Etxeberria®*

! Department of Linguistics, University of Chicago, Chicago, IL, United States, 2 Centre National de la Recherche Scientifique,
IKER (UMR 5478), Bayonne, France

This paper reviews a series of experimental studies that address what we call “interface
judgment,” which is the complex judgment involving integration from multiple levels
of grammatical representation such as the syntax-semantics and prosody-semantics
interface. We first discuss the results from the ERP literature connected to NP licensing
in different languages, paying particular attention to the N400 and the P600 as neural
correlates of this specific phenomenon and focusing on the study by Xiang et al.
(2016). The results of this study show evidence that there are two distinct NPI licensing
mechanisms, i.e., licensing and rescuing, in line with Giannakidou (1998, 2006). Then we
discuss an acceptability judgment task on Greek NPIs which supports the negativity as a
scale hypothesis (Zwarts, 1995, 1996; Giannakidou, 1998). For the semantics-prosody
interface judgment, we discuss two types of findings on two different phenomena and
languages: (i) the study by Giannakidou and Yoon (2016) on scalar and non-scalar
NPIs in Greek and Korean, which serves as the foundation for Chatzikonstantinou’s
(2016) study of production data showing distinct prosodic properties in emphatic
(scalar) and non-emphatic (non-scalar) Greek NPIs; (i) a (production and perception)
study by Etxeberria and Irurtzun (2015) on the prosodic disambiguation of the
scalar/non-scalar readings of sentences containing the focus particle “ere” in Basque.
The main conclusion of the paper is that experimental methods of the kind discussed
in the paper are useful in establishing physical, quantitative correlates of interface
judgment.

Keywords: interface judgment, negative polarity items, scalar items, FOCUS, prosody

FRAMING THE TOPIC: MEANING AND INTERFACE JUDGMENT

What does it mean for speakers to have a linguistic judgment about meaning? How does the
semantic judgment differ from the judgment about syntax, and how are the two to be distinguished
from use errors or lexical failures? Are there hallmarks of syntax-semantics integration, and
if so what are they? Are there grammatical phenomena that allow us to pinpoint physical
correlates of this integration? Since sentences are typically uttered, what role does prosody play in
disambiguating or bringing about additional dimensions of meaning that reflect different modules
(semantics vs. pragmatics)? These are some of the questions that we discuss in the present article.
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Interface Judgments

her readings, usually doing the minimum. Her friend
Ariadne asks the day before class:

Ariadne:  Dhiavases toulaxiston to ypoxreotiko arthro?
“Did you read at least the required article?”
Maria:a.  Ax, oxi! Dhen dhiavasa KANENA arthro!
Ah, no! not read.1sg NPIdet article
b.  Ax, oxi! #Dhen dhiavasa kanena arthro!

“I didn’t read any article at all!”

The non-emphatic NPI in (37a), in contrast to the emphatic
one in (37b), is infelicitous. By using the at-least phrase in the
question, the question forces a scalar reading (the required article
is the most likely to read, or the least likely to ignore). The non-
emphatic NPI is an odd device in the scalar context, while the
emphatic NPI is fine. It is useful to see the parallel with any:
any with devices such as at all differs from bare any, which can
be used in statements that are rather neutral (see Duffley and
Larrivée, 2012 for recent discussion).

(38) If you find any typos in this text, please let us know.

(39) Hitting any key will reactivate the screen.

Duffley and Larrivée (2012, p. 30) conclude that: “a good number
of common uses of any are not amenable to a scalar interpretation
at all,” as we can see in the examples above. In Greek NPIs, the at
all intensification happens purely prosodically.

The prosodic distinction remained a theoretical generalization
for many years since Veloudis and Giannakidou’s initial
observations—but  Chatzikonstantinou (2016) conducted
production and comprehension experiments suggesting that
the difference is observed empirically. For the purpose of this
paper, we consider one of his production experiments. 30 native
speakers (15 male, 15 female) of Greek were recruited aged
from 22 to 55 (mean age 32). All of them were born in Greece
and had completed at least the 12 obligatory years of school
education while some of them had a higher education degree.
The task was administered individually to each participant on
a computer screen, and included slides with the scalar (such as

(37) above) or non-scalar contexts. Each slide consisted of the
context and a target sentence in bold font. The sentences were
written in the Greek alphabet, and the whole information fitted
in one slide. Each participant was instructed to first read the
context, try to get a good understanding of it. There was no time
limitation for this and participants were told that they can read
the text as many times as they want. Upon this, the instructions
guided them to read the target sentence aloud as if it was a kind
of summary or continuation of what has been narrated in the
context. Participants were also informed that during the whole
process that their voice would be audio recorded. In each session,
the experimenter was present and assisted with the procedure.
The scalar and non-scalar contexts presented the images
we see in Graphemes 1, 2 (from Chatzikonstantinou, 2016).
The contours are different, the most notable difference being
the Low plateau within which the non-scalar NPI is realized.
There is a High peak in the beginning of the utterance and
then a deaccentuation till the end. The alignment of the High
peak—here aligned with the S in the beginning of the utterance—
varied as often it was aligned with the negative marker bearing
a more typical negative contour. No intermediate phrase was
observed as no pauses during the utterance were perceivable.
Sentential contours are distinct in the two paradigms. The
pitch contour (F-0) looks quite different: the emphatic is
associated with a L+H* (the H* is aligned with the stressed
syllable) and then a fall—but the non-emphatic has a flat
intonation (and also the part before and after it).
Chatzikonstantinou investigated further the FO and run a two
way Anova (Scalarity (scalar, non-scalar) x Tonal Target (/e/ and
/n/) contained in kanenas [the bolded characters are the tonal
targets)]. There was a significant main effect of scalarity on the
pitch value produced, F(;, g3y = 104,097, p < 0.001. There was
also a main effect of tonal target F(;, g3y = 18,859, p < 0.001 and
an interaction effect between scalarity and tonal target F = 17.917,
p < 0.001. The result suggests that Pitch is a robust acoustic cue
that differentiates between a scalar and a non-scalar NPIL.
Finally, duration measures were taken from /e/ and /n/ again
and ran a two way Anova. The results show that there was a

Grapheme 1| Sentential contour after a scalar context: exemplar waveform and spectrogram of scalar context with superimposed FO-contours.
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Grapheme 2| Sentential contour after a non-scalar context: exemplar waveform and spectrogram of non-scalar context with superimposed FO-contours.

significant main effect of scalarity on the duration F(; g3y =
51,283, p < 0.001 which suggests that it makes a difference
whether you are a scalar or a non-scalar NPI. A marginally
significant effect on tonal target was also found [F;, g3y = 3,964,
p < 0.05]. There was no interaction between the two factors (F =
1,621, p = 207).

To sum up, NPIs can be scalar and non-scalar, and the
difference surfaces in prosodic properties; for more extensive
discussion see Chatzikonstantinou’s thesis, chapter 3. The
important conclusion here is that the theoretical postulate of
two prosodic profiles for Greek NPIs, which has been a mere
theoretical statement for about 30 years, is actually confirmed by
experimental data. This carries significant promise as one further
explores the syntax-semantics and prosody interaction. We find
next a similar pattern about the role of prosody in bringing about
scalar and non-scalar focus in Basque.

The Basque Additive Particle

In Basque, the ordinary additive particle, ere, is used to express
both a simple additive, non-scalar value (akin to English too/also)
and a scalar additive value (akin to English even). In fact, ere
is the only particle available in Basque to produce either simple

placement of the nuclear stress) is the key factor for teasing
apart the two readings in (40). In order to verify the effect
that prosody plays in disambiguating the simple and the scalar
additive readings of ere, Etxeberria and Irurtzun designed
two experiments: (i) a production experiment which aimed to
test the prosodic patterns associated to each of the readings
and, (ii) a perception experiment, a sentence-comprehension
task where subjects had to judge the possible readings of
utterances with the additive particle with varying prosodic
patterns.

In the production experiment, they asked native speakers of
Basque to utter pairs of identical strings corresponding to simple
additive and scalar additive interpretations after presenting them
a context (via written text) that clearly favored one of the two
possible interpretations. They made use of three different strings,
and two conditions per string, “Simple” and “Scalar,” and all
of them contained the same syllable in the accented positions
in the element preceding the particle ere (/ru/) and the verb
following it (/di/). All participants read the same set of sentences.
One of the strings they used is exemplified below between
brackets “< >.”

(41) a. Simple (Figure 2):
additives or scalar additives (as opposed to other languages that Mertxek azterketa gaindittu do, eta <Irunek ere
have different items in the lexicon for different readings, e.g., gaindittu do>.
too/also and even in English, también and incluso in Spanish, aussi English translation: Mertxe passed the exam, and
and meme in French, etc.). Thus, in Basque, a string like (40), with <Irune ere (=too) passed the exam>.
the same lexical items and the same word order can obtain either b. Scalar (Figure 3):
a simple additive reading or a scalar additive reading: Irune klaseko txarrena da, askokatik gainea.
(40)  Mikel ere joan da. Askotan pasatzen da klaseko danok‘ azterketetan
Mikel ere go  aux nota ona .ate;%tzga eta beak suspem.htzea. Hal.are,
Simple: Mikel left too. lehengon jarri 21gu.ten. azterketa hain erraza izan
Scalar: Even Mikel left. zan, < Irunek ere gaindittu .dola>. .
English translation: Irune is, by far, the weakest in
At a first look, it would seem then that sentences containing our class. Often times, we all get good grades and
the particle ere are completely ambiguous between the she gets an F. However, the exam that we got the
simple and the scalar additive interpretations. However, other day was such an easy one that <Irune ere
Etxeberria and Irurtzun (2015) show that prosody (the (=even) passed the exam>.
Frontiers in Psychology | www.frontiersin.org 12 February 2018 | Volume 9 | Article 59
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FIGURE 2 | Pitch track of simple additive (lrunek ere gainditu du “Irune also passed it” or “Even Irune passed it”).

Fundamental frequency (Hz)
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FIGURE 3 | Pitch track of scalar additive (frunek ere gainditu du “Irune also passed it” or “Even Irune passed it”).

They measured syllable duration (in ms.), FO mean and maxima
(in Hertz), and intensity mean and maxima (in dB.) in the three
syllables, as well as the FO declination between FO maxima in
syllables /ru/ and /di/. The measurements show a clear difference
between strings uttered in the simple condition and strings
uttered in the scalar condition in that the stress associated to
the element preceding the particle ere in the scalar condition is
stronger (in FO and intensity) than in the simple condition and
they argue that this is a signature of their focal nature, since
narrow focus is associated to nuclear stress in Basque.

Furthermore, they also show that in the Scalar condition the
region following ere displays reduced FO values in comparison
to the Simple condition, which they linked to the well attested
effect of postfocal pitch compression (cf. Elordieta, 1997,
2003; Elordieta and Irurtzun, 2009; Irurtzun, 2013; Hualde
and Elordieta, 2014). They conclude that speakers associate
different prosodic patterns to different interpretations of the
same string, which is a remarkable fact because despite
the fact that the contexts of utterance were unambiguous
enough so that speakers would not convey any differences
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in their prosodic marking, i.e., despite the fact that the
exact interpretation of ere (scalar and non-scalar) could be
inferred from the context alone, speakers produce different
tunes.

In order to check whether this intonational pattern is
enough to convey the intended meaning, they run a perception
experiment. For the perception experiment they designed a
magnitude-estimation task with the help of a Visual Analogue
Scale (VAS) with unambiguous interpretations at both ends
(since all Central Basque speakers are bilingual speakers
of Spanish and Basque, unambiguous Spanish sentences at
both ends were used (with también “also”-Irune también ha
aprobado “Irune also passed the exam”- and incluso “even”
~Incluso Irune ha aprobado “Even Irune passed the exam”-)
(Figure 4).

Participants had to listen to three strings uttered with two
different interpretations (simple and additive) in mind, which
were taken from the productions of a participant in production
experiment. Besides, for the item Irunek ere gainditu du “(Even)
Irune (too) passed the exam,” they created an additional pair
of test items: Condition Synthl, a manipulation of the item for
“Scalar” by stylizing FO, raising the peak of the pitch accent in
the subject by 25Hz, and flattening the postaccentual region

(Figure 5), and Condition Synth2, a manipulation of the item
for “Scalar” by stylizing FO, raising the peak of the pitch accent
in the subject by 50 Hz and flattening the postaccentual region
(Figure 6).

These experimental items (the same string with the same
lexical items and the same word order in all cases, i.e., Irunek
ere gainditu du “Irune also passed it” or “Even Irune passed it”)
were offered to the participants without any kind of context and
participants had to judge the range of possible interpretations
of each utterance in the VAS by cutting the judgment line
in two: (i) if they thought that the utterance was ambiguous
and that it could equally represent the two readings, subjects
were instructed to place the delimiter in the middle of the
line; (ii) if they thought that it represented more the reading
to the left, but still leaving some plausibility to the reading
to the right they should place the delimiter on whichever
place they felt on the left; (iii) alternatively, if they judged
that the utterance was unambiguous in the other direction,
they should place the delimiter more to the right. Subjects
were explicitly instructed that they could place the delimiter
at any point in the line. Etxeberria and Irurtzun controlled
the validity of the technique with completely unambiguous
fillers that could only be given one interpretation and hence

1. Zein interpretazio emango zenioke esaldiari?

Irune también ha aprobado

Incluso Irune ha aprobado

FIGURE 4 | Visual analogue scale with unambiguous Spanish sentences at both ends (non-scalar simple additive también “also” on the left, lrune también ha
aprobado “Irune also passed it”; scalar additive incluso “even” on the right, Includo Irune ha aprobado “Even Irune passed it”).

bl

Fundamental frequency (Hz)

!

m‘mfr “ ".W‘J |

W

Irunek

ere

gainditu du

FIGURE 5 | Condition Synth1 (frunek ere gainditu du “Irune also passed it" or “Even Irune passed it”).
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FIGURE 6 | Condition Synth2 (lrunek ere gainditu du “Irune also passed it” or “Even Irune passed it”).
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FIGURE 7 | Density plot for judgments.

should be placed at the extreme left or right boundary of
the line.

The results of the VAS (from 0 to 100, 0, the value on the
leftmost edge, 100 the value on the rightmost edge) show a clearly
skewed distribution (Simple M = 12.31, SD = 15.58; Scalar M =
71.88, SD = 26.37). The results are very interesting in that the
stronger the accent the interpretation gets more scalar (Synthl
M = 7847, SD = 28.74 and Synth2 M = 86.88, SD = 17.30).

As Figure 6 shows, responses to different conditions show a
different behavior, with clearly skewed distributions, significantly
so in the cases of conditions Simple, Synthl and Synth2
(Figure 7).

Thus, the paper by Etxeberria and Irurtzun shows that
constructions with ere can vary in their interpretations between
the simple and the scalar additivity readings but that these
two readings differ depending on where the focal intonation,
i.e., the nuclear stress, is placed. As a consequence, the two
interpretations that can be obtained in Basque in sentences with
ere are not to be considered as genuine ambiguity. In other
words, there is a clear correspondence between the nonfocal or
focal nature of the element preceding the additive particle ere
and interpreting ere the sentence as simple additive or scalar
additive. This shows that Basque make use of prosodic properties
to disambiguate the scalar or non-scalar interpretations of the
additive particle ere.

GENERAL CONCLUSIONS

Our goal in this article was to discuss one of the major questions
addressed in this volume, namely if experimental methodologies
are helpful in assessing linguistic data and theories about them.
We reviewed some recent key literature on the licensing of
negative polarity items (NPIs) and on the prosody-semantics
interface. We found indeed that experimental methodologies
allow us to establish and disentangle patterns and physical
correlations of linguistic intuition that would otherwise remain
undetected. The phenomena we reviewed involve what we
called interface judgment, which is the intuition produced
by integrating multiple levels of linguistic representation. We
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addressed three main areas of integration involving syntax,
semantics and prosody.

ERP methodology, in particular, by tracking processing
in time, was useful in establishing physical, quantitative
correlates of NPI licensing. Reduced N400, we suggested,
can be understood as the physical correlate of semantic
licensing, and the observed P600 is an integration effect. In
section Empirical Variation and the Scale of Negativity we
saw that a mere acceptability judgment task was useful in
revealing more sharpened intuitions about degrees of strength of
NPI-licensers.

We chose NPIs and the focus particle EVEN because these
are areas that we have studied in our previous works, and
in the article we synthesized among results that included our
own. Overall, the experimental methodologies allowed us to
tease apart the key aspects of grammatical judgment with NPI
licensing, including prosodic properties of NPIs. In addition,
disambiguation of scalar and non-scalar readings of a single word
(Greek NPI, Basque ere) was clearly established with the aid of
phonological experimental observation. Our overall conclusion
is that we can be hopeful that experimental methodology can
be a helpful tool for interface judgment in revealing the actual
empirical patterns that are relevant for theorizing.
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