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Perception Verbs and Voice 

Bar Avineri, The Hebrew University of Jerusalem 

1 Introduction. Aikhenvald and Storch (2013) propose that the “…seemingly different semantics 

of verbs of perception is a corollary of their transitivity [voice] patterns…” (p. 20). In this project, 

we evaluate this claim using perception verbs in Modern Hebrew, and argue that: i) universally, 

voice forces propositional complements for perception verbs; ii) voice alternation of perception 

verbs is not a universal path of grammaticalization. 

2 Alternating perception verbs. We describe and analyze the contribution of two dimensions of 

alternation within perception verbs in Modern Hebrew. Perception verbs reveal a systematic 

morpho-syntactic alternation in two dimensions: i) voice (diathesis) – active vs. middle, ii) 

finiteness of complement clauses – finite (CP) vs. non-finite (small clause SC). While different 

verbs within the heterogeneous class of sense and perception verbs in Modern Hebrew alternate in 

one of the two dimensions, there are four verbs, which we call ‘alternating perception verbs’, which 

systematically alternate in both: li-r'ot ‘to see’, li-šmo'a ‘to hear’, le-hargiš ‘to feel’ and le-hariax 

‘to smell, an alternation which correlates with several semantic properties, listed hereinafter.  

The first dimension is illustrated in (1) below with ‘feel’. In the active voice, as shown in (1a), 

the experiencer is expressed in the nominative case, contrasting with the middle voice, illustrated in 

(1b), where the experiencer is marked by dative. 

(1)   a. ha-marce  hirgiš še-ha-talmida  qašuḇa 

DEF-professor.NOM felt.MS that-DEF-student attentive 

‘The professor felt that the student is attentive’ 

b. hirgiš  la-marce  še-ha-talmida  mešu'amemet 

  feel.MID.MS DAT.DEF-professor that-DEF-student bored 

  ‘It felt to the professor that the student is bored’ 

The voice alternation illustrated in (1) correlates with factivity (Karttunen 1971). In the active 

voice, alternating perception verbs are interpreted as factive, i.e. presuppose the truth of their 

complement, while middle voice perception verbs are non-factive. The second dimension which 

classifies Modern Hebrew perception verbs is the finiteness of the clause embedded by the verb: a 

finite clause (CP) vs. a non-finite small clause (SC), as illustrated in (2a)-(2b) with ‘smell’. 

(2)   a. ha-bašlan ha-xoḇeḇ heriax  še-ha-'uga nisrep̄a 

DEF-cook DEF-amateur smelled.MS that-DEF-cake burned 

‘The amateur cook smelled that the cake burned’ 

b. ha-bašlan ha-xoḇeḇ heriax  et-ha 'uga nisrep̄et 

DEF-cook DEF-amateur smelled.MS that-DEF-cake burn 

‘The amateur cook smelled the cake burn.’ 

This dimension introduces two other significant semantic properties: i) the distinction between 

direct sensory perception and indirect perception; and ii) belief formation. Another semantic 

contrast revealed in this dimension is the property of non-literal uses. Embedding a CP, but not a 

SC, active-voice perception verbs can express non-literal meaning, as in (3). 

(3)  eli heriax  še-mašehu  mitbašel ba-xeḇra 

Elly smelled.MS that-something is.cooking in.DEF-company 

‘Elly smelled that something was going on in the company’
1
 

A final contrast revealed by this dimension is the availability of an ‘imaginative’ reading. This 

reading is one among several meanings discussed in the literature about English for the active voice 
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verbs see (Moulton 2009, p. 2), found also in MH (Cohen 2015), a reading where the complement 

clause ascribes a forecasting or desired percept to the experiencer. This reading is attested only for 

active voice li-r'ot ‘to see’ with SC. 

Table 1: semantic contrasts 

  Category 

Semantic contrast 

Active Voice Middle Voice 

CP SC CP SC 

1. factivity ✓ ✓ ✗ ✗ 

2. belief formation ✓ ✗ ✓ ✓ 

3. indirect perception ✓ ✗ ✓ ✓ 

4. non-literal uses ✓ ✗ ✓ ✓ 

5. imaginative reading ✗ ✓ ✗ ✗ 

4 The contribution of voice. We give an account for some of the above semantic contrasts. 

Moreover, we show that general principles of sentence structure in natural language give rise to a 

priority of voice over the category of the embedded clause: in the active voice, the category of the 

embedded clause determines the distinction within the domain of direct perception, belief 

formation, non-literal uses and imaginative meaning. However, in the middle voice, this is 

independent of the clausal complement. 

5 Historical and typological perspectives. Historical data reveals asymmetry between the four 

perception verbs in Hebrew with respect to the morpho-syntactic alternation. The verbs li-r'ot ‘to 

see’, and, not much later, li-šmo'a ‘to hear’ exemplify the full alternation in Rabbinic Hebrew, first 

alternating in the clausal complements with the active voice verb and later alternating in voice. le-

hargiš ‘to feel’ appears in Rabbinic Hebrew and alternates in clausal complement, and alternates in 

voice only in Modern Hebrew, probably under the influence of English. le-hariax ‘to smell’ first 

alternates in voice, in Rabbinic Hebrew, and its alternation in clausal complement is found in 

Modern Hebrew, probably under the influence of Yiddish. 

The historical change in the morpho-syntactic alternation of perception verbs in Hebrew show a 

diachronic implication of the sensory hierarchy proposed by Viberg (1983): higher ranked 

perception verbs will precede lower ranked verbs in subordination of clausal complements. 

Diachronically, while the innovation of clausal complements and their alternation seem to be a 

natural path of change for perception verbs, which fits the sensory hierarchy proposed by Viberg, 

voice alternation in Hebrew may evolve due to language contact: under the influence of Aramaic 

for li-r'ot ‘to see’ and li-šmo'a ‘to hear’, and influence of Yiddish, Russian, and later English, for 

le-hari'ax ‘to smell’ and le-hargiš ‘to feel’.  

Since voice (or transitivity) alternation is a cross-linguistic phenomenon, it is worth 

investigating whether the use of the diathesis dimension to express factivity is shared with other 

Semitic languages. Preliminary discussion about perception verbs and their semantic properties 

with respect to the complement clause is found for Palestinian Arabic (PA) in Awad (1995). It 

seems to be the case that an active-middle voice alternation of perception verbs which embed 

clausal complements is not available. 

References. Aikhenvald, A. Y. and A. Storch. 2013. Linguistic expression of perception and 

cognition: a typological glimpse. In A. Y. Aikhenvald and J. Cook (eds.), Perception and 

Cognition in Language and Culture. Leiden: Brill. 1-46 ◊ Awad, M. 1995. Commitment and 

Evidence in Arabic Complementation. (ERIC Document Reproduction Service No. ED117975) ◊ 
Cohen, N. 2015. Between Seeing and Believing: Intensional Perception Reports in Hebrew. 

Seminar paper, The Hebrew University of Jerusalem ◊ Karttunen, L. 1971. Some observations on 

factivity. Papers in Linguistics 5: 55-69 ◊ Moulton, K. 2009. Natural Selection and the Syntax of 

Clausal Complementation. PhD Dissertation, University of Massachusetts, Amherst ◊ Viberg, Å. 

1983. The verbs of perception: A typological study. Linguistics 21(1): 123-162. 



Structuring a model for lexical causatives
Rebekah Baglini (Aarhus University) and Elitzur Bar-Asher Siegal (Hebrew University of

Jerusalem)

Introduction: Causative constructions come in lexical and periphrastic variants, exempli-
fied in English by Sam killed Lee and Sam caused Lee to die. While use of the former, the
lexical causative, entails the truth of the latter, an entailment in the other direction does
not hold. This difference is often ascribed to the lexical causative having an additional pre-
requisite of direct causation, such that the causative relation holds between a contiguous
cause and effect, and no third event is allowed to intervene (Fodor 1970; Katz 1970; see Wolff
2003 for a summary of past approaches). However, capturing direct causation formally is a
challenge (Dowty, 1979), especially in light of paradoxical empirical patterns. For example,
the lexical causative in (1) involves a causal chain where cause and effect are not contiguous.

(1) Opening bus lanes to motorcycles will redden the streets of London with cyclists’ blood.
[opening bus lanes > accidents increase > some cyclists die] (Neeleman and Van de Koot, 2012)

Recent works by Bar-Asher Siegal and Boneh (2018) and Martin (2018) propose that lexical
causatives presuppose that the cause was sufficient for the effect, while cause asserts that
it was only necessary. Our paper builds on this insight and applies it to the problem of
directness inferences, by enriching the notion of sufficiency through the use of Structural
Equation Models (SEMs) (Pearl, 2000; Schulz, 2011) for causation. Such models have been
applied previously in analyses of the verbs cause, make, and other periphrastic constructions
(Baglini and Francez, 2016; Lauer and Nadathur, 2017).
Formal machinery: [Formal definitions are provided in the talk and full paper.] We
assume that the truth conditions of causal statements rely on a structural causal model.
Accordingly, semantic accounts provide a definition for when a causal statement is true,
given such models. Dependencies between states of affairs are represented in a SEM by a set
of propositions (variables) and truth values. To illustrate, consider the (partial) truth-table
of the variables involved in opening an electric door (Table 1).

Table 1:
Automatic door
example

A. Button 1 1 1 1 0 0 0 u u u u u u u u u 1
B. Circuit 1 1 1 1 0 0 0 1 1 1 0 0 0 u u u 1
C. Electricity 1 1 0 0 1 1 0 1 1 0 0 0 1 1 0 1 u
D. Lock 1 0 1 0 1 0 0 1 0 0 0 1 0 1 1 0 0

E. Door-open 0 1 0 0 0 0 0 0 1 0 0 0 0 u u u u

Dependent variables are associated with a function F, which takes the truth values of a set
of variables, and returns the truth value of the dependent proposition whose value depends
on the variables in that set, given a specific model. For our example, Table 1 reveals that
a certain truth value of the “result” (E) depends on conjunctions of the values of sets of
variables (constituting a situation). Thus, we can identify sufficient sets of conditions, in
which each member is a necessary condition within this set. We use the term condition for
a variable and its value, that is causally necessary. Unlike previous analyses, then, sufficiency
is not restricted to a single condition, but is rather a characteristic of a set of conditions
(this is similar to the view of Mackie (1965)). Accordingly, there may be multiple sufficient
sets in a given model which ensure the truth of the result. E.g. for our running example
in Table 1, the sufficient sets for the result < E,1> are: {< A, 1 >,< B, 1 >,< C, 1 >,<
D, 0 >}; {< B, 1 >,< C, 1 >,< D, 0 >}; {< A, 1 >,< C, 1 >< D, 0 >}.
Analysis: We take linguistic expressions of causation to commonly presuppose SEMs, while
adding construction-specific entailments and pragmatic inferences, including various param-
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eters concerning the selection of a cause among a set of conditions. For example, periphrastic
cause selects as its subject any condition in a SEM on which the value of the effect causally
depends—i.e. any necessary condition (2) (Lauer and Nadathur, 2017).

(2) {Electricity/John (pressing of the button)/the closed circuit} causes the door to open.

In contrast, lexical causatives select a subject from a set of conditions constituting a sufficient
set. As a selection parameter, we propose that lexical causatives are sensitive to an event-
related condition which “completes” a sufficient set, such that, given the model, the effect
is entailed by the situation which obtains after the occurrence of the event, but would not
be entailed by any situation prior to its occurrence. (Occurrence is defined in terms of
interpretation of propositions, and involves changes of values [0 > 1 or 1 > 0] at the time
of the associated event’s realization.) A lexical causative, then, asserts that its subject is a
participant in this completion event. In the context of a normally functioning automatic
door (Table 1), this event usually corresponds to the Button condition, so judgments favor
the descriptions in (3-a) over (3-b), even though both conditions are within a sufficient set.

(3) a. {Pressing the button/John’s pressing the button/the button/John} opened the door.
b. Electricity opened the door.

The notion of a completion event is needed to explain why judgments favor (3-b) over
(3-a) when the door scenario is changed such that the button is depressed beginning at
time t-1, but a power outage prevents the door from opening until electricity is restored
at time t. This alternative context involves two non-simultaneous event-related conditions
as part of a sufficient set (Button and Electricity). When the temporal order of events
is retrievable contextually, the lexical causative must express the completion event—i.e.
Electricity (< C, 1 >) as in (3-b). The causative component of a lexical causative verb is
represented formally in (4). The function suff(icient) takes a situation and returns 1 if it
is a sufficient set in the model for a specific result (R).

(4) ∃e∃t∃S:suff(S)M,R = 1 & (Q ∈ S)M & S(e) & τ(e) ⊆ t & ∀t′ < t∀e′ : τ(e′) ⊆ t′ → [¬Q(e′)]

The formula in (4) amounts to a description of a completion event: a condition Q is part
of the set of conditions that constitutes a sufficient set. At the time t of the event affecting
the value of Q (i.e. prior to it, for all events, ¬Q), the model determines that the occurrence
of the effect must take place, as the sufficient set S holds at the time of the event. Since
prior to t the sufficient set S did not hold (since Q is part of the sufficient set), the event at
time t is the completion event.
Back to direct causation: Contrary to the directness hypothesis, lexical causatives do
not require contiguity between cause and effect. The intuition of direct causation arises
(epiphenomenally) from contrasting lexical causatives with periphrastic cause: the stronger
selection pattern of the former may exclude more temporally distant conditions, while the
latter admits any necessary condition (not only the last one). This gives the illusion of a
stronger contiguity requirement for lexical causatives. Our analysis explains the acceptability
of sentences like (1): since “opening bus lanes” constitutes a completion event for a set
sufficient for the result, the truth of the effect is entailed regardless of intervening events
(such as “increase of accidents”). Thus, this paper takes the longstanding problem of direct
causation inferences and uses SEMs to explain the actual selection rules of lexical causatives.
References: [1] Baglini and Francez. 2016 JoS 33. [2] Bar-Asher Siegal and Boneh. 2018. WCCFL 36; [3]
Dowty. 1979. Word meaning and Montague grammar. [4] Fodor 1970. LI 1. [5] Katz. 1970. Foundations
of Language 6. [6] Lauer and Nadathur. Under review. [7] Mackie. 1965. American Philosophical Quarterly
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Homogeneity and (under)specification with non-distributive predicates
Moshe E. Bar-Lev (Institut Jean Nicod, ENS)

Overview. We propose an account of Homogeneity phenomena which utilizes a trivalent
semantics for the pluralization operator ⋆ and relativization to covers (building on but de-
parting from Schwarzschild 1994). The main advantage of the proposal is its ability to
account for ‘non-homogeneous’ plural predication as the result of a specific cover-type.
Homogeneity properties of predicates. Homogeneity is manifested in the fact that (1a)
and (1b) are both not true if some but not all of the kids laughed (abstracting away from
Non-maximality, see e.g. Križ 2015). Križ (2015) observed the existence of Homogeneity
with non-distributive predication: Both (1c) and (1d) are not true if half of the kids lifted the
piano together (and no one else did). However, for all existing accounts of Homogeneity with
non-distributive predication (Križ 2015; Križ and Spector 2017) a stipulation is needed for
explaining why ‘non-homogeneous’ plural predication is possible: On collective construals,
(2a) is true if the plurality consisting of all bottles is light, and otherwise (2b) is true,
regardless of whether any individual bottles are light.
(1) ‘Homogeneous’ predication:

a. The kids laughed. b. The kids didn’t laugh.
c. The kids lifted the piano. d. The kids didn’t lift the piano.

(2) ‘Non-homogeneous’ predication:
a. The bottles are light. b. The bottles aren’t light.
c. The bottles are heavy. d. The bottles aren’t heavy.

Correlation with Specification properties. Furthermore, we point out a correlation
which isn’t captured by previous accounts between Homogeneity properties of predicates and
their Specification properties, i.e., whether they give rise to readings which are underspeci-
fied with respect to distributivity and collectivity (henceforth: US-predicates) or to specified
(distributive or collective) ones (henceforth: S-predicates). We claim that US-predicates
are ‘homogeneous’ and S-predicates are ‘non-homogeneous’. To establish this correlation,
we point out that tests for specification vs. underspecification lead to different results when
applied to ‘homogeneous’ and ‘non-homogeneous’ (non-distributive) predicates compatible
with distributive and collective situations: (a) Negation: while (2d) has a distributive mean-
ing compatible with all the bottles together being light, (1d) does not have a reading com-
patible with all the kids together lifting the piano; (b) Universal quantification: While it’s
possible to quantify universally over the kids lifted the piano for describing both distributive
and collective scenarios, (3a), it is impossible to do the same with the bottles cost 6 dollars,
(3b); (c) Objections: only ‘non-homogeneous’ plural predication can be objected to based on
a collective understanding knowing that it holds distributively (compare (4) to (5)).
(3) a. [Context: Last week each of the kids at my kid’s school lifted the piano alone,

yesterday they did it together.]
On both occasions the kids lifted the piano.

b. [Context: Last week at the store there were 3 toys which cost 6 dollars each.
Yesterday they were sold together for 6 dollars.]
?? On both occasions the toys cost 6 dollars.

(4) [Context: B thinks that each of the bottles is light but taken together they are heavy.]
A: The bottles are light enough to carry.
B: What? That’s not true! (Oh, you mean individually.)
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(5) [Context: B thinks that the kids lifted the piano individually, but not together.]
A: The kids lifted the piano.
B: #What? That’s not true! (Oh, you mean individually.)

The correlation between Specification and Homogeneity calls for a principled explanation.
We first present a view of Pluralization which allows specified and underscepicied meanings,
and then propose a way to tie Homogeneity to Pluralization to account for the correlation.
⋆ and covers. We follow Schwarzschild (1991); Heim (1994) who propose to account for the
availability of both specified and underspecified meanings by assuming that the pluralization
operator is Link’s (1983) ⋆ operator which is relativized to contextually-supplied covers:
(6) a. J⋆Cov Kc(P )(x) = 1 iff ∃P ′ ⊆ P ∩Covc

x[⊔P ′ = x]
b. P covers x iff ∃P ′ ⊆ P [⊔P ′ = x] (Covc

x is a contextually supplied cover of x)
⋆ yields an underspecified meaning when Covc

x is a total cover of x (i.e., it contains all parts
of x). It yields specified meanings when the cover is minimal (i.e., has no proper subset
which covers x): a distributive one when it’s minimal-atomic (i.e., contains all atomic parts
of x) and a collective one when it’s minimal-singleton (i.e., it contains x). To capture
the differences between US-predicates and S-predicates pointed out above we put forward
the novel hypothesis that different predicates associate with different cover-types:
(7) Association between predicates and cover-types:

a. Total cover (US-predicates): lift the piano, perform Hamlet, gather.
b. Minimal cover (S-predicates): cost 6 dollars, be heavy, be light, be numerous.

We further assume (following Schwarzschild 1994; Kratzer 2007) that there are no ⋆-less LFs
when predicating over pluralities (otherwise purely collective readings would freely sneak in).
Homogenizing ⋆. We further follow Schwarzschild (1994) in assuming that a trivalent se-
mantics for ⋆ is responsible for Homogeneity. Schwarzschild’s own proposal however does not
account for Homogeneity with non-distributive predicates. We hence propose an alternative
way to homogenize ⋆ , by defining the following falsity conditions of ⋆ (note the replacement
of ‘=’ in (6a) with ‘⊑’):
(8) J⋆Cov Kc(P )(x) = 0 iff ¬∃P ′ ⊆ P ∩Covc

x[⊔P ′ ⊑ x]
Importantly, given this trivalent semantics for ⋆ (1d) entails that no plurality of kids lifted
the piano (assuming that adding negation doesn’t change the cover associated with the
predicate, i.e., it is total). The truth conditions of (2b)/(2d) are however different. Since
the cover associated with light and with heavy is minimal, they have two meanings: if
the cover is atomic we get distributive meanings according to which no atomic bottle is
light/heavy (regardless of whether non-atomic pluralities of bottles are); and if instead the
cover is a singleton cover we get collective meanings according to which the plurality
containing all bottles isn’t light/heavy (regardless of whether other pluralities are). The
Homogeneity properties of predicates hence follow from the analysis of their specification
properties (association with cover-types) together with our trivalent semantics for ⋆ .

References. Heim, I.: 1994, ‘Plurals’, Lecture notes. Kratzer, A.: 2007, ‘On the plurality of verbs’, Event structures in
linguistic form and interpretation , 269–300. Križ, M. and B. Spector: 2017, ‘Interpreting Plural Predication: Homogeneity
and Non-Maximality’, Ms., Institut Jean Nicod. Križ, M.: 2015, Aspects of Homogeneity in the Semantics of Natural Language,
Ph.D. thesis, University of Vienna. Link, G.: 1983, ‘The logical analysis of plurals and mass terms: A lattice theoretical
approach’, in R. Bäuerle, C. Schwarze and A. von Stechow (eds.), Meaning, use, and interpretation of language, Walter de
Gruyter, pp. 127–144. Schwarzschild, R.: 1994, ‘Plurals, presuppositions and the sources of distributivity’, Natural Language
Semantics 2(3), 201–248. Schwarzschild, R. S.: 1991, On the Meaning of Definite Plural Noun Phrases, Ph.D. thesis, University
of Massachusetts at Amherst.
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Amodal phonology 
 

Iris Berent 
Northeastern University 

 
Every natural language forms words by patterning meaningless elements, and these 
patterns are strictly constrained. For example, across languages, syllables like blog are 
systematically preferred relative to lbog. The nature of these constraints, however, is not 
fully understood. One possibility is that linguistic patterns are governed solely by sensory 
and motor restrictions—lbog is avoided because it’s harder to hear and articulate. An 
alternative account asserts that phonological restrictions are algebraic and abstract.  
 
Here, I revisit this debate from a novel perspective. In this talk, I ask whether speakers can 
project their phonological competence across input modalities that differ drastically in 
their sensorimotor demands. For example, can speakers who have had no sign language 
experience spontaneously project grammatical principles of English to ASL signs?  
 
Using the case of reduplication (XX, where X is a syllable), I first show that across 
modalities, phonological patterns rely on algebraic rules. Next, I demonstrate that people 
transfer their phonological knowledge across language modalities. Specifically, speakers 
with no command of a sign language (both adults and young infants) spontaneously project 
the restrictions on reduplication from their native spoken language to linguistic signs. 
These conclusions open up the possibility that some linguistic principles are amodal and 
abstract. 
 



a Utility-based Scale in the Semantics of 'our even' / Micky Daniels, Bar-Ilan University 

1. Paper Overview: This paper proposes a revised analysis of Iatridou & Tatevosov's (henceforth I&T) 

2016 account of a special instance of even, entitled 'our even', as in (1). 

(1) A: Let’s meet at Oleana for dinner. Is that OK? B: Where is that even? (I&T 2016; 7) 

We discuss two challenges for this account and propose a revised analysis addressing them, where 

(i) Greenberg's 2015, 2018 gradability-based semantics applies to 'our even'. (ii) 'our even' operates on a 

derived scale of 'usefulness towards resolution of the QUD' and (iii) 'our even' scopes over a question 

speech act operator (henceforth: SAO). 

2. Background: I&T's 2016 Semantics for Our even:  According to I&T, 'our even' focuses an entire 

question (thus the focus alternatives are questions as well). This analysis is based on the long-standing 

'comparative likelihood' analysis of 'garden variety' even (e.g. Horn 1969, Karttunen & Peters 1979, 

Rooth 1985, 1992, Guerzoni 2003, Chierchia 2013), where even presupposes that its prejacent, p, is less 

likely than all its alternatives, q, in C. I&T's suggested semantics for 'our even' in (1), is in (2), with the 

question 'where is Oleana?' inserted, as an example:  

(2) [[ even C] [where [1 ? [ ∃e [Oleana is located t1]]]] ]]w,g is only defined if ∀q ∈ C. { p: ∃x [location 

(x)] ∧ p = that there is an e such that Oleana is located in e ∧ e is at x} <w q. When defined it returns: 

     {p: ∃x [location (x)] ∧ p = that there is an e such that Oleana is located in e ∧ e is at x} 

i.e. 'our even' takes a set of alternative questions C, e.g. 'where is Oleana?', 'who is their chef?' etc., and a 

prejacent question, p (e.g. 'where is Oleana?'), and presupposes that this p is the least likely question in C. 

Importantly, each question in C denotes a set of possible propositions (answers) (cf. Hamblin 1973). For 

example, the prejacent question ('where is Oleana?') denotes the set of propositions of the form: Oleana is 

in [location x], Oleana is in [location y] etc.  

3. Two Challenges for I&T's Semantics, and Proposed Solutions 

 Challenge (a): Difficulty in Comparing Questions on a Likelihood Scale: I&T's 2016 prose states that 

what is being measured for likelihood are not the questions themselves but the likelihood of asking the 

prejacent vs. the alternative questions. However, this is not reflected in their semantics in (2) where it is, 

in fact, the likelihood of the questions, each denoting a set of propositions, which is compared. Besides 

not reflecting I&T's intuition, which appears to be on the right track, it is not clear how to compare the 

likelihood of questions. How can one set of propositions be more likely than another?  

 Resolving Challenge (a): To address this issue, one must ensure that, as I&T's prose suggests, what is 

being measured is asking the prejacent question vs. asking alternative questions (as opposed to measuring 

the questions themselves). We thus propose to scope even above a question SAO (cf. Beck 2016 for 

focus-sensitive particles scoping over a SAO). The question SAO we propose is marked in the LF in (3), 

schematically, as 'ASK' (see e.g. Searle 1975, 1976, Krifka 2001, 2014, Sauerland & Yatsushiro 2014). 

We propose a detailed implementation of this operator in the full paper: 

(3) LF: [[ even C] ASK [where [1 ? [ ∃e [Oleana is located t1]]]]F ]]w,g 

The SAO, ASK, being part of the prejacent, but, crucially, not being focused, allows for the alternatives to 

be other propositions, which are always questions. Notice that I&T 2016 consider a similar SAO analysis, 

but object to it on the grounds that it will cause the alternatives to be other SAOs, such as assertions and 

imperatives. We, however, propose that this will not occur as long as the SAO is not focused, as above.  

 Challenge (b): Comparative Likelihood - Not a Necessary or Sufficient Licenser for 'our even':  

We propose that unlikelihood of asking the prejacent question is not a necessary condition for licensing 

'our even', as demonstrated by (4): (A scientist is displaying a newly discovered species to a group of 

students. It appears to defy definition). How do you suggest we call it? Student: what even is that?  

A very general question such as 'what is that' (p) appears to be very likely to ask where one is presented 

with an odd new species that little is known about. Other, less likely questions to ask, could be e.g. 'what 

does it feed on?'. Here, then, 'our even' is felicitous though the prejacent question is very likely to be 

asked. We follow Elliot et al 2015 in arguing that the prejacent question being least likely to be asked, is 

also not sufficient in order to license 'our even', as in their example, (5): 

(5) (A&B are classifying a newly discovered species according to a set of questions) A: The wug seems to 

be cold-blooded. B: (Skipping ahead,) what does it feed on (#even)? (Elliot et al 2015; 7) 



Within a typological discourse as in (5), the progression of asking questions is expected to be gradual 

from the general to the specific. B's question appears to be too specific at this point of the discourse and is 

thus unlikely to be asked. Yet despite this, 'our even' in (5) is infelicitous. Importantly, if we alter the 

context of sentence (5) as in (6), below, 'our even' becomes felicitous: 

(6) (A discusses classifying a newly discovered species with B, the lab's animal feeder, who is aware that 

he will soon have to feed the wug). A: The wug seems to be cold-blooded. B: what does it feed on even? 

This felicity variation cannot be accounted for by a difference in the (un)likelihood of asking the prejacent 

question compared to asking alternative questions. 'what does it feed on?' is not least likely, but rather 

very likely to be asked by the animal feeder (speaker) and is not least likely to be asked by the addressee 

(if such a revision to the analysis were to be considered). In addition, because I&T suggest that the 'least 

likely to be asked question' correlates with the 'most likely to be known answer', we note here that the 

latter also does not apply to the prejacent question in (6). What the wug (member of a newly discovered 

species) feeds on, is not most likely to be known to either speaker or addressee.  

 Resolving Challenge (b): 

Instead of I&T's suggested likelihood-based semantics, we propose, alternatively, to apply to 'our even' 

Greenberg's (2015, 2018) gradability-based semantics of (garden variety) even. According to this 

analysis, even operates on a scale whose dimension is contextually derived. In the case of 'our even', we 

suggest that this dimension is 'usefulness towards resolution of the QUD'. Greenberg's (2015, 2018) 

lexical entry for even's scalar presupposition, is in (7), below:  

(7) even (C) (p) (w) is defined iff ∀q∈CɅq≠p→∀w1,w2[w1Rw∧w2Rw∧w2∈p∧w1∈ [q∧¬p]]→ max 

(λd2.G(d2)(x)(w2))>max(λd1.G(d1)(x)(w1))∧max(λd1.G(d1)(x)(w1))≥ stand G] 

Within this semantics, for even to be felicitous, the degree of x (a non-focused element within the 

prejacent) is required to be higher on a contextually derived scale, G, in the accessible p-worlds compared 

to its degree in the accessible q-and-not-p worlds. Moreover, both these degrees are required to be ≥ the 

standard associated with G. Assuming that: (i) x (which is non-focused) is the question SAO, standing for 

'asking the question', (ii) in the p worlds one asks the prejacent question, (iii) in the q-and-not-p worlds 

one asks an alternative question (and not the prejacent question) and (vi) the dimension of the scale is 

usefulness, where asking questions (requiring the addressee to reply (cf. Krifka 2015, Sauerland & 

Yatsushiro 2016)) is judged by the usefulness of receiving these replies. Following the LF in (3), this 

analysis applied to 'our even' thus defines that: in the worlds where one asks the prejacent question, a 

more useful answer is attained compared to where one asks an alternative question, and moreover in both 

world sets, the attained answers are [pos] useful towards resolving the QUD, i.e. are associated with a 

degree which is ≥ the standard for usefulness. In the full paper we suggest a formal framework for 

usefulness, following literature on utility and decision theory (e.g. van Rooij 2003, Benz 2004, 2005).   

 Addressing the Triviality Concern: This analysis may appear to predict that our even's contribution is 

trivial, since (i) one in any case always asks the question of the highest usefulness and (ii) all questions in 

C are ≥ the standard for usefulness (by virtue of their definition as contextually relevant). However, in the 

full paper we explain the idea that our even's contribution would be non-trivial and thus licensed exactly 

in contexts where relativized to the addressee, asking the prejacent question is of low/below-standard 

usefulness, e.g. since he/she deems the answer to already be in the CG (as in (1) and (4)), or relates to a 

different QUD (as appears to occur in (6)). Then, by using 'our even', the speaker indicates that contra to 

the addressee's evaluation, asking the prejacent question and receiving its answer is in fact rated above the 

standard for usefulness and moreover it is the most useful for resolving the QUD. 

4. Accounting for the Data 

This analysis (to be fully elaborated on in the paper), correctly accounts for the felicity of (1), (4) and (6) 

in that asking and receiving a response to the prejacent question is [pos] useful and is of the highest 

usefulness (to the speaker) contra the addressee's expectations. Additionally, this latter element appears to 

account for the observed effect where the prejacent question of 'our even' intuitively seems to be 'most 

helpful despite expectations to the contrary'. Lastly, our account explains the infelicity of (5), where the 

prejacent question is not the most useful for the specific stage in the discourse.  



The “aa!” moment in Modern Hebrew 
Noam Faust, Université Paris 8 / CNRS SFL, noam.faust@univ-paris8.fr 

Modern Hebrew (MH) orthography involves four symbols which in Biblical Hebrew (BH) 

stood for the pharyngeal [ʕ,ħ] and the glottal [ʔ,h]. However, these sounds are mostly absent 

from the phonetics of MH. The letters are now either unpronounced or realized as unstressed 

[a
G
] (

G
=guttural, for ease of reference). The second realization is regularly attested when the 

historical guttural appears in coda position (given the relevant template). Table (1) shows this 

for word-medial codas, and table (2) shows it for final codas. The transcriptions in these 

tables follow the general practice of MH transcription. 

 

(1) ‘lie’ ‘estimate’ Template   ‘breathe’ ‘taste’ Template 

a. PST.3MSG ʃikér ʃi.ér QiTéL  d. PST.3MSG naʃám ta.ám QaTáL 

b. PST.3MPL ʃikrú ʃia
G
rú QiTLú  e. PST.3PL naʃmú taa

G
mú QaTLú 

c. PRS.PL meʃakrím meʃaa
G
rím mQaTLím  f. PRS.PL noʃmím toa

G
mím QoTLím 

 

(2) ‘drop’ ‘hear’ Template   ‘drop’ ‘hear’ Template 

a. PASS.PTCP ʃamút ʃamúa
G

 QaTúL  d. INF liʃmót liʃmóa
G
 liQTóL 

b. “ABLE” ADJ ʃamít ʃamía
G
 QaTíL  e. PST.3MSG ʃamát ʃamá QaTáL 

c. PRS ʃomét ʃoméa
G

 QoTéL  f. PST.2FSG ʃamátt ʃamát QaTáLt 

 

The last two examples are the topic of this presentation. Since the /a
G
/ surfaces as unstressed 

[a
G
] after [i,e,u,o], one expects *[ʃamáa

G
] and *[ʃamáa

G
t]. However, only one [a] (in red) 

surfaces in these forms.
1
 This vowel is identical in quality and length to a regular stressed 

vowel in the same position (i.e. [á]=[á]). 

Indeed, the sequence [áa
G
] seems to be unattested in MH (with two well-defined sets of 

counter-examples to be discussed below). This restriction seems strange: why would [áa
G
] 

sequences be disallowed, while sequence like [aá] are unproblematic (1d), as are unstressed 

[aa
G
] sequences (1c,e)?  

I submit that in fact, /a
G
/ is realized in (2e,f). The realization [á] in fact include two [a]s, 

the vocalization /a/ and /a
G
/. However, the sequence /àa

G
/ sounds just like a single stressed 

vowel, and so it is transcribed as a single stressed vowel.  

Stressed vowels in MH are approximately twice as long as unstressed vowels (Cohen et al. 

2018, see also (5) below). Thus, a more accurate transcription of the vowel in the C-final form 

in (1d) is [naʃáːm], and the words under examination in (2e,f) are best transcribed as [ʃamáː] 

and [ʃamáːt]. If so, there is a sense in which the stressed vowels of these words do involve 

more length than just one /a/. But how can this length be regarded as realizing /a
G
/, rather than 

stress? Importantly, speakers of MH view such [áː] sequences as monosyllabic, whereas all of 

the instances transcribed above with two vowel symbols are perceived as disyllabic. As 

shown in (5) below, this intuition correlates with the length of [aa] sequences, which are 

phonetically longer than stressed [áː].
2
 

The requirement for the stressed vowel to be long is common cross-linguistically. 

Ulfsbjorninn (2104) interprets it as a requirement for the stressed vowel to head an 

incorporation domain (ID). For the present purpose, I will define ID as “a left-headed head-

dependent relation”. Thus, a stressed nucleus must have an unstressed nucleus to its right. 

Now consider the UR of a C-final verb such as /ʃamar/ (3a) (I adopt Strict CV, Lowenstamm 

                                                           
1
 The suffix can also be of the form -CV, e.g. [ʃamá-ti] ‘I heard’. It is also possible to show that the underlying 

/áa
G
/ sequence resurfaces as [aa] once stress is displaced, as in the (high register) [ʃmaa

G
-ti-v] ‘I heard him’,          

*[ʃma-t-iv]. Time permitting, a similar alternation from the more colloquial register can be presented. 
2
 The numbers in (5) are averaged over 13 native speakers of Modern Hebrew who were asked to read a list of 

sentences. The target vowels were not in utterance-final position. Targets [á], [aa], and [é] were slightly longer in 

open syllables than in closed ones, and the numbers in (5) are an average of the two scores. [a] is in fact much 

more often than not pronounced [ə]; it was not checked in closed syllables.  



1996). The stressed vowel receives the status “head” (whence the superscript 
H
). Yet in order 

for it to head an ID, it must have a dependent to its right. Another CV (shaded) is added in 

(3b), and /a/ spreads to occupy that position, which becomes the dependent position. This 

representation is realized as [aː].  

Now consider a guttural-final verb in which /a
G

/ is preceded by a vocalization /a/, e.g. 

/ʃamaa
G
/ (4). The /a

G
/ is initially assigned to a C-slot, but cannot be realized in that position 

and therefore is associated to the following V-slot (Enguehard & Faust 2018). This creates a 

configuration that is essentially identical to (3b): the stressed [á] heads an ID. No CV has to 

be inserted. Just as the simple stressed /á/ is realized [aː], the sequence /áa
G
/ is realized [aː], 

quod erat demonstrandum. 

 

(3) a. ʃ a m a r   b. ʃ a m a    r   

   |  |  |  | |     |  |  |  |    |   

  C V C V
H
 C V   C V C V

H
 C V

D
 C V  

 

(4) ʃ a m a a
G
     (5) [a] [á]=[aː] [aa] [áa] [é] 

  |  |  |  |        44 104 124 147 83 

 C V C V
H
 C V

D
     [naʃám] [naʃám],[ʃamá] [taamú] [táam] [ʃomér] 

 

Within the native phonology of MH, there are arguably no diphthongs (no syllable of the type 

CVjC). I take this to mean that within the ID of the stressed vowel, there can only be one 

vowel quality. Thus, in an underlying form like /ʃoméa
G
/, when the /a

G
/ associates to the right, 

it cannot form an ID with the stressed /é/ (6a). As in (3b) above, an additional CV must be 

inserted (6b). An unstressed sequence /aa
G
/ such as [taa

G
mú] (1d) is represented as in (7): an 

ID cannot be created for the two unstressed vowels because neither is designated as a head. 

Finally, a stressed sequence [aá] is not expected to be one ID: such sequences occur only 

when /a
G
/ is situated between two /a/s, the right one being stressed (8). /a

G
/ is never realized 

in onset positions (cf. 1a). Because, Unlike (3b,4) above, (6b,7,8) do not constitute IDs, they 

are perceived as two distinct syllables, and pronounced longer than [áː]. 

 

(6) a. *ʃ o m e a   b.  ʃ o m e    a  

    |  |  |  |      |  |  |  |      

   C V C V
H
 C V

D
   C V C V

H
 C V

D
 C V 

 

(7) t a a  m u     (8) t a a a    m  

  |  |    |  |       |  |  |  |    |  

 C V C V C V
H
 C V

D
    C V C V

H
 C V

D
 C V 

 

There are two sets of apparent counter examples to the ban on [áa
G
]: i. “segholate” 

(penultimately-stressed) nouns, like [táam] ‘taste’, and ii. nouns with the pre-stressing suffix 

[-et], which after /a
G
/ is realized as unstressed [at]: [miʃmá-at] ‘discipline’. But these are 

counter examples only if one assumes that the second [a] is the realization of /a
G
/. According 

to Falk (1996), it is not; rather, [ʦáar] is /ʦaa
G
ar/, and its representation is in fact much like 

(7), the only difference being the position of stress. 
 

References: Cohen, Evan-Gary, Vered Silber-Varod and Noam Amir. 2018. The acoustics of primary and secondary stress in Modern 

Hebrew. Brill’s Annual of Afroasiatic Languages and Linguistics 10:1-19. Enguehard, Guillaume and Noam Faust. 2018. Guttural 

ghosts in Modern Hebrew. Linguistic Inquiry 49 (4), 685–721. Falk, Yehuda. 1996. Metrical structure in Modern Hebrew. Hebrew 

Linguistics 40: 5-19. Lowenstamm, Jean. 1996. CV as the only syllable type. In Current Trends in Phonology. Models and Methods, 

eds. Jacques Durand & Bernard Laks. Salford, Manchester: ESRI. 419-441. Ulfsbjorninn, Shanti. 2014. A Field Theory of Stress: the 

role of empty nuclei in stress systems. SOAS – University of London, PhD Dissertation.  



Doing Linguistics Using Robots  
 

Kerstin Fischer, University of Southern Denmark 

 

 

In this talk, I present examples from several years of work in which I have used robots to study 

aspects of language and speech. 

Robots make excellent confederates in the experimental investigation of the meanings and functions 

of linguistic choices, especially interactional and interpersonal effects, which are otherwise hard to 

identify empirically. This is because robots are controllable in ways humans are not and present 

exactly the same stimuli for all participants in identical ways, while at the same time being 

embodied and somewhat unknown interaction partners, which makes methodological constraints 

natural and acceptable.  

I present experiments that address prosodic features, such as question intonation and the prosodic 

correlates of charisma, and pragmatic strategies, such as signals of empathy, and illustrate how 

human-robot interactions can be used to study intercultural differences. Using robots as 

confederates can thus shed light on the meaning-side of linguistic constructions.  

Moreover, robots can be used as teachable agents, where the elicited metacognitive processes do 

not only facilitate learning, but can also be used to tap into speakers’ intuitive grammatical 

knowledge. I present an experiment in which participants explained passive sentences to a robot; 

the results reflect the categories cognitive linguists have suggested as part of the passive 

construction. 

Finally, robots can be used to study core mechanisms of interaction, such as recipient design. In 

particular, the interplay between partner modeling, alignment and the partner’s feedback can be 

investigated in controlled human-robot interaction experiments. 

To sum up, embodied, controllable agents like robots allow us to study the meanings and functions 

of linguistic features as well as core interactional mechanisms; they thus contribute to linguistics as 

an empirical endeavor and allow us to study linguistic features in context in a controlled way.   

  



The typology of phonological segment
borrowing

Eitan Grossman1, Elad Eisen1, Dmitry Nikolaev1, and Steven Moran2

Hebrew University of Jerusalem1 and University of Zurich2

Most discussions of the Uniformitarian Assumption in linguistics (Labov 1972; Lass 1997;
Newmeyer 2002; Janda & Joseph 2003) stress that the Uniformitarian Assumption relates to
the time-independence of the historical processes undergone by languages. However, it is also
the case that linguists regularly make inferences about markedness, naturalness, or learnability
on the basis of present-day distributions, particularly the cross-linguistic frequency of linguistic
properties. We call this the Implicit Uniformitarian Assumption, according to which theories
of grammar can be based on present-day distributions. This, in turn, seems to be founded
on what Lass (1997: 29) has called the Uniform Probabilities Principle: ‘The (global, cross-
linguistic) likelihood of any linguistic state of affairs (structure, inventory, process, etc.) has
always been roughly the same as it is now.’
In this talk, we explore the contribution of event-based factors (Bickel 2015) in shaping

present-day distributions in sound systems. Our study is based on the comparison of two large-
scale databases: PHOIBLE (Moran et al. 2014), for present-day distributions, and segbo, a
new world survey of phonological segment borrowing. At present, this survey includes over
1600 events of phonological segment borrowing in a large sample of the world’s languages (492
borrowing languages, 228 donor languages).
The main focus of this talk is the question: what is the contribution of phonological

segment borrowing to the present-day distribution of segments in phonological
inventories? The main hypothesis to be explored is that the present-day distribution of
sound patterns differs from the distribution of sound patterns in the world’s languages around
500–1000 years before present and that the difference can be attributed, at least in part,
to event-based triggers, i.e., the contingencies of human history that brought languages into
contact with each other.
Our data points to the possibility that pre-contact phonological inventories showed greater

areal specificity, both at a macro-level (i.e., roughly continent-sized areas) and at a micro-
level (i.e., of what are commonly thought of as linguistic areas, e.g., the Andes, South Asia,
or Western Europe). For example, one of the characteristics of African phonological systems
is the paucity of voiceless labial stops; we find that such segments, in Africa, are likely to
have been borrowed. Furthermore, labiodentals, despite their high frequency in present-day
distributions, have been argued to be evolutionary latecomers to human phonological systems.
We find that labiodentals are in fact often the result of relatively recent borrowing events (Blasi
et al. 2019), which pushes the dating of their typological frequency to even more recent times.



We also highlight several crucial methodological issues that emerge from a dense worldwide
sample of borrowed sounds. The first is data sparsity: even with nearly 500 languages, our
conclusions are still based on a convenience sample, and as such, we must consider confounds
such as genealogical relatedness and gaps in geographical coverage. The second is the theo-
retical distinction between borrowability and empirical frequency of borrowing: some
sounds are unlikely to be borrowed because they are extremely common, on the one hand,
or extremely rare, on the other. For example, interdental and lateral fricatives are rarely
borrowed, but this has to be considered in light of their overall rarity in the world’s languages.
Furthermore, frequency of borrowing must be considered both at global and at areal levels,
and in light of events of human history: for example, it is likely that at least some of the
highly-borrowed sounds in each of the macro-areas reflect sounds that were introduced by
relatively late-arriving speech populations originating from outside the area.
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1. Introduction: Prosodic Licensing (Itó 1986) requires all phonological units to belong to a 
higher prosodic structure. Since grammatical morphemes consist of segmental elements, they 
must be prosodically licensed. In the context of language acquisition, this is known as the 
Prosodic Licensing Hypothesis (Lleó 2003, Demuth 2007), whereby the prosodic structure 
hosting a grammatical morpheme is a prerequisite for the production of this morpheme. The 
most common strategy used to respect Prosodic Licensing is avoidance, whereby children 
avoid producing a grammatical morpheme until their phonology allows them to do so (Bat-El 
2012, Demuth 2019 and references therein).  
Given Prosodic Licensing, slow prosodic development is predicted to reduce the pace of 
morphological development. However, on the basis of data from early Hebrew speech, we will 
show that this is not necessarily the case. We will present a case of slow prosodic development, 
where morphology advances despite the limited prosodic structures available. In fact, we will 
show that while typically developing children (represented here by IM) use avoidance, the 
atypically developing child (YV) uses a different strategy to satisfy Prosodic Licensing. 
We address YV’s strategy as divergence, whereby Prosodic Licensing is respected in 
grammatical morphemes before the relevant structure is fully produced elsewhere. That is, the 
required structure appears in morphologically complex words before it is acquired in 
morphologically simple words. Divergence has also been reported for typically developing 
children in European Portuguese (Freitas et al. 2001), where the prosodic structure required for 
the grammatical morpheme (final codas) is rare in the language and thus acquired only with 
the appearance of the grammatical morpheme. However, while in European Portuguese 
divergence is employed as a result of frequency, we claim that in Hebrew it is used in atypical 
development due to a-synchronization between phonological and morphological development. 
We demonstrate the divergence strategy with reference to the acquisition of two verb forms in 
Hebrew: the masculine plural form with the suffix -im (present) and the first person with the 
suffix -ti (past). Crucially, these two verb forms are prosodically different in two respects: word 
final codas and the number of syllables.  
(1) The prosody of verbs with -ti and -im  

pa.táχ ‘to open’ Final coda Number of syllables 
-ti  ‘1st sg. Past’ pa.táχ.ti no 3 
-im ‘plural present’ pot.χím yes 2 

2. Divergence in final codas – verbs with -im: The prosodic prerequisite for the suffix -im is 
word final codas. As shown in (2), IM respects Prosodic Licensing using the avoidance strategy 
– he produced the suffix -im only after acquiring final codas (following the 90% faithfulness 
criterion for acquisition in Smith et. al, 1990). In contrast, YV, the atypically developing boy, 
produced -im before acquiring final codas (55%). Nonetheless, like all children, he produced 
faithfully almost all productions of -im. In other words, YV used the divergence strategy – 
respecting Prosodic Licensing in suffixed words before codas are fully produced elsewhere. 

 

 

 

 



(2) The development of phonology (final codas) and morphology (suffixes)   
   IM    YV  

Period*  Suffix  Final coda faithfulness  Suffix  Final coda faithfulness  
 acquired all targets targets with -im  acquired all targets targets with -im 

8   77%   -im 55% 100% 
9   85%    61% 100% 
10   95%   -ti 70% 100% 
11   87%    71% 100% 
12  -im 94% 100%   79% 100% 
13  -ti 83% 100%   70% 91% 
14   89% 100%   77% 100% 

*The periods (leftmost column) are based on lexical development (Adam & Bat-El 2009, Stoel-Gammon 
2011), where each period corresponds to 50 lemmas in the child’s lexicon. 

3. Divergence in number of syllables – verbs with -ti: The divergence strategy seems to be 
employed also in YV’s productions with the suffix -ti, whose targets are usually trisyllabic (see 
(1)). As shown in (3), while YV keeps truncating syllables from trisyllabic targets, just like the 
typically developing child IM, he does not do so for verbs with the suffix -ti, i.e. 
morphologically complex targets. Here again, while IM shows similar development in simple 
and complex forms, YV reached trisyllabic productions in morphologically complex verbs but 
not in morphologically simplex words.  
(3) The development of phonology (number of syllables) and morphology (suffixes)   

  IM    YV  
Period  Suffix  Polysyllabic faithfulness  Suffix   Polysyllabic faithfulness   

 acquired all targets targets with -ti  acquired all targets targets with -ti 
8   14%   -im 15%  
9   17%    32%  

10   20%   -ti 56% 100% 
11   27%    61% 100% 
12  -im 30%    54% 100% 
13  -ti 78% 83%   63% 100% 
14   72% 78%   67% 100% 
15   89% 91%   84% 100% 

4. Conclusion: Our data indicate that typically and atypically developing children use different 
strategies in producing verbal suffixes. We claim that the strategy differentiating between 
morphologically complex and simple words, used by the atypically developing child, is not 
random. Rather, it is due to a-synchronization between phonological and morphological 
development, which characterizes atypical development (Bat-El 2009). We will account for the 
different strategies within the framework of Optimality Theory (Prince and Smolensky 1993).  
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prosody and morphosyntax: Plurals within codas in the acquisition of European Portuguese. In J. Weissenborn 
and B. Höhle (eds), Approaches to Bootstrapping v.2, 45-57. Amsterdam: John Benjamins. Itô, J. 1986. Syllabic 
theory in prosodic phonology. PhD dissertation, University of Massachusetts. Lleó, C. 2003. Prosodic licensing 
of codas. Probus 15:257-81. Prince, A. & P., Smolensky. 1993/2004. Optimality Theory: Constraint Interaction 
in Generative Grammar. Oxford, Basil Blackwell. [1993, TR 2, Rutgers University Cognitive Science Center]. 
Smith, A., L. Hand, J. Freilinger, J. Bernthal, and A. Bird. 1990, The Iowa articulation norms project and its 
Nebraska replication. Journal of Speech and Hearing Disorders 55:779-798. Stoel-Gammon, C. 2011. 
Relationships between Lexical and Phonological Development in Young Children. Journal of Child Language 
38:1-34.  
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1. Introduction: Words in Hebrew are prosodically restricted in terms of number of syllables and syllable 
structure (McCarthy 1981). For example, the size of Hebrew stems rarely exceeds two syllables (three 
syllables are found in stem-plus-affix), and the final syllable often has a coda. These prosodic restrictions 
hold across all major lexical categories, to the extent that verbs and nouns can be indistinguishable without 
morphological or syntactic context; e.g. gamal is both a verb (‘to reward’) and a noun (‘a camel’). 
The contrast between verbs and nouns in Hebrew is facilitated by the morphology and morphophonology 
(Bat-El 2008). Morphologically, nouns (including participles) and verbs rarely employ the same inflectional 
suffixes. Morphophonologically, vowel deletion in verbs targets the vowel in the final stem’s syllable (e.g. 
gamal – gaml-a) while in nouns it targets the penultimate stem’s syllable (e.g. gamal – gmal-im). This latter 
contrast is known as “category specific phonology”, whereby different lexical categories exhibit different 
phonological behavior (McCarthy & Prince 1995, Itô & Metser 1999, Antilla 2002, Bat-El 2008).   
In this talk, we will show that category specific phonology, contrasting Hebrew verbs and nouns, is 
manifested in the children’s productions, during the early stages of language development, before Hebrew 
morphology and morphophonology surface in the children’s speech. We will provide data suggesting that 
the contrast is manifested in the development of the prosodic structure. 
Our data are drawn from the early (age 1-3 years) natural productions of two Hebrew-acquiring boys (IM 
and SM), where the phonological variation between verbs and nouns is evident in two aspects: (i) the 
development of the prosodic word in terms of number of syllables (§2); and (ii) the faithfulness of word 
final codas (§3). We will show that the prosodic development of verbs and nouns is not synchronized, as 
there are periods where one category lags behind the other. 

2. Prosodic Word: We attend to two stages in the acquisition of the phonological word: the sub-Minimal 
Word stage and the Minimal Word stage (Demuth & Fee 1995, Adam 2002). The sub-MW stage is 
characterized by a majority of monosyllabic productions, regardless of the number of syllables in the target 
word. In the following MW stage, productions are maximally disyllabic. In our data, the transition from the 
sub-MW stage to the MW stage varies between nouns and verbs; when the children reached the MW stage 
in nouns, they were still in the sub-MW stage in verbs. As can be seen in table (1), during the 9th period 
(where periods are based on lexical development; Stoel-Gammon 2011), there were more faithful 
polysyllabic nouns (i.e. nouns with no truncation) than verbs (more so for IM than SM). This contrast 
decreases in the 10th period. 
(1) Polysyllabic outputs out of polysyllabic targets 

IM Nouns Verbs  SM Nouns Verbs 
# % # %  # % # % 

7 84 76.3% 4 17.3%  7 100 67.1% 5 50% 
8 105 64.4% 17 35.4%  8 77 74% 10 62.5% 
9 132 72.5% 18 30.5%  9 108 90.7% 8 72.7% 
10 262 83.1% 38 64.4%  10 111 92.5% 43 86% 

These findings are consistent with the claim that children acquire and produce verbs after nouns (Berman 
1999, Gentner 2006, Imai et al. 2008). However, we will argue that the interaction is more complex, given 
that in the development of final codas, as shown in the following section, verbs precede nouns. 

3. Final codas: Both IM and SM acquired final codas around the same period, according to the criteria of 
90% prosodically faithful codas (Bed-David 2001). Here again, the children distinguished between nouns 
and verbs by not reaching faithfulness during the same period. However, in contrast to the development of 
the prosodic word, final coda faithfulness was achieved earlier for verbs than for nouns. As can be seen in 
table (2), during the 9th period there was a higher percentage of verbs with faithful final codas than of nouns. 
This contrast decreases during the 10th and 11th periods. 



(2) Outputs with final coda out of targets with final coda 

IM Nouns  Verbs   SM Nouns  Verbs  
# % # %  # % # % 

9 120 69.7% 74 87%  9 73 78.4% 14 93.3% 
10 239 87.8% 89 98.8%  10 92 88.4% 47 90.3% 
11 101 85.5% 47 85.4%  11 49 89% 22 88% 

The findings in (1) and (2) reveal that there are periods during the phonological development where nouns 
and verbs do not have the same phonological grammar. Moreover, nouns and verbs also differ in the order 
they gain the phonological structure. Nouns precede verbs in the development of the prosodic word (1), but 
verbs precede nouns in the development of final codas (2).   

4. Discussion: Our data reveal that the development of verbs and nouns is not synchronized in all structural 
aspects. We attribute this asynchronization to the strive to maintain the categorial contrast between nouns 
and verbs, until the language’s strategies, i.e. morphology and morphophonology, are available to the 
children. 
With the aim to maintain the contrast between nouns and verbs, it is quite reasonable that nouns precede 
verbs in the development of the prosodic word because, as noted above, nouns are first to be acquired 
conceptually and lexically. The development of final codas, where verbs precede nouns, is contingent upon 
the development of the prosodic word. At the stage where verbs are mostly monosyllabic, final codas are 
required for the enhancement of lexical content, and consonants are known to be the holders of lexical 
content (Nespor et al. 2003, Poltrock & Nazzi 2015). When the word consists of two or more syllables, as 
in nouns, the number of consonants is greater and the lexical content is richer, and thus the final codas are 
not essential. However, when the word consists of one syllable, as in verbs, a coda is vital for the 
enhancement of lexical content.   

5. Conclusion: We show in this study that children develop their own strategy to maintain the contrast 
between nouns and verbs in their speech, before they acquire the morphology and morphophnology that 
Hebrew uses to express this contrast. The strategy is manifested by asynchronization in the prosodic 
development of verbs and nouns, to the extent that during certain periods verbs and nouns do not have the 
same phonological grammar. We account for this asynchronization via category specific phonology, within 
the framework of Optimality Theory (Prince & Smolensky 1993). 
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A Scope Argument Against C'-deletion 

 

Idan Landau, Ben Gurion University 
 

1. TP-deletion vs. C'-deletion. The mainstream view on sluicing holds that it is derived by TP-

deletion licensed by an interrogative C (C[Q,uWh]) (Lasnik 1999a,b, Merchant 2001 and much 

subsequent work). A minority view derives it by C'-deletion (Heck and Müller 2003, Thoms 

2010, Döring 2014, Messick and Thoms 2016). The dispute between these two views has not 

been settled yet, since different considerations tilt the scales in opposite directions. From a 

theoretical point of view, C'-deletion is at a disadvantage. First, it runs counter to a deep-seated 

principle in generative syntax, here adapted from Chomsky 1994. 
 
(1) Syntactic X'-invisibility 

 Intermediate projections are invisible to syntactic operations. 
 
Thus, only minimal and maximal projections are said to participate in coordination, movement, 

ellipsis etc. Second, the TP-deletion view is harmonious with the standard framework of head-

licensing for ellipsis; for sluicing, the licensor is C[Q,uWh]. On the C'-deletion view, however, C
0
 

is part of the ellipsis site, hence cannot qualify as an external licensor; nor can any other head, 

there being no higher functional head in the clausal spine than C
0
. Of course, these two 

theoretical considerations may be discarded in the face of compelling evidence, but so far at 

least, they seem quite solid. 
 
2. The Sluicing-Comp Generalization. In contrast, empirically C'-deletion has one clear 

advantage over TP-deletion: It provides a direct and unified explanation for (2). 
 
(2) The Sluicing-Comp Generalization (SCG) (Merchant 2001) 

 In sluicing, no non-operator material can appear in COMP. 

 � a. No T-to-C.  

 � b. No complementizer. 
 
Both (2a) and (2b) follow immediately from C'-deletion (which is indifferent to whether C is 

externally or internally merged). TP-deletion, however, must be supplemented by additional 

assumptions to derive the SCG. Furthermore, the two components (2a) and (2b) do not receive a 

unified account, with attention having focused mostly on deriving (2a), the ban on T-to-C under 

sluicing (e.g., by some appeal to economy or PF-bleeding; see Lasnik 1999a,b, Merchant 2001, 

Boeckx and Stepanović 2001).   
 
3. Scopal predictions. A limitation of the dispute is that the two analyses produce 

indistinguishable outputs at PF. Whether it is TP that is deleted and T-to-C blocked, or C' that is 

deleted, the result is identical: Only the operator material in [Spec,CP] is pronounced. At LF, 

however, the situation is different. Because TP-deletion must invoke some independent 

mechanism to block T-to-C, not only would T not surface at C but it would also not take its 

scope there; rather, it should take unenhanced scope. In contrast, on the C'-deletion view, there 

is nothing to stop T-to-C under sluicing (Thoms 2010). In fact, the sluicing and no-sluicing 

derivations are identical up to the C' level, and this identity carries over to LF. The prediction, 

then, is that T will be allowed to take enhanced scope in its higher position, C.    
 
 (3) Scopal predictions for matrix sluicing 

 a. TP-deletion: Scope of T confined to T' (no scope enhancement).  

 b. C'-deletion: Scope of T enhanced to C' (scope enhancement). 
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In fact, two scopal interactions are attested under T-to-C movement, but crucially, not under 

sluicing. This asymmetry supports TP-deletion over C'-deletion and more generally, the idea 

that head movement is syntactic and feeds semantic interpretation (Ladusaw 1988, Lechner 

2006, 2017, Hartman 2011, Iatridou and Zeijlstra 2013, Keine and Bhatt 2016, Matyiku 2017, 

Sato and Maeda 2017).  
 
4. Scopal effects of T-to-C. The ambiguity of sentences like (4a) in English between the direct 

scope and the inverse scope readings disappears under T-to-C movement (4b), which carries 

negation above the quantified subject (Ladusaw 1988, Potsdam 2013).  
 

 (4) a. Everybody didn't see the fight.     ∀ >> ¬, ¬ >> ∀   

 b.  Didn't everybody see the fight?     ¬ >> ∀    
 
Inverse scope in (4a) is explained by reconstruction of the subject below negation. Smilarly, 

modals like can reconstruct to a lower position (Roberts 1998, Iatridou and Zeijlstra 2013, 

Harwood 2014), producing scopal ambiguities with quantificational adverbs (Lechner 2006), as 

in (5a). Once again, T-to-C removes the (more natural) inverse scope reading (5b).    
 

(5)  a.  He can always be wrong.         always >> ◊, ◊ >> always  

  b.  Can he always be wrong?                   ◊ >> always 
 
Both rigid scope effects in (4b) and (5b) can be attributed to (6).  
 
(6) T-to-C scope enhancement: T-to-C movement does not reconstruct.   
 
5. Sluicing bleeds scope enhancement. T-to-C in Wh-questions displays the same scope 

enhancement effect, occasionally forcing unnatural readings (examples (C) below); The crucial 

observation is that the sluicing variants do not display it and their scopal profile is identical to 

the declarative source, i.e., equally ambiguous (examples (B) below).    
 

 (7) A: Everybody didn't see the fight.              ∀ >> ¬, ¬ >> ∀    

 B: Which fight?        ∀ >> ¬, ¬ >> ∀  

 C: Which fight didn't everybody see?    ¬ >> ∀      
 

 (8) A: The solution can always be simpler than you think.       always >> ◊ ,
#
◊ >> always 

 B: How much simpler?                               always >> ◊,
#
◊ >> always 

 C: How much simpler than I think can the solution always be?    
             #

◊ >> always 
 
The fact that sluicing falls together with declaratives and not with interrogatives with respect to 

the scope position of T directly argues for (3a) and against (3b): The unpronounced modal or 

auxiliary in sluicing occupies T not only at PF but also at LF.  
 
6. Consequences. First, although ellipsis is usually described as "eliminative" (Fiengo and May 

1994), complex interactions with other processes may make it expansive: The elided variant 

supports interpretations that are not available in the non-elided variant. Second, Syntactic X'-

invisibility (1) is vindicated (why else would C'-deletion be excluded?). Third, approaches to 

head movement that completely divorce it from syntax are inadequate insofar as they fail to 

predict its scopal consequences at LF. Finally, the SCG (2) is still an open problem: The 

absence of Comp-material in sluicing is not a simple result of ellipsis per se but rather follows 

from its interaction with other grammatical principles (e.g., Landau 2018).   

  

 

 



The Journey of Thinking: From Subjectivity to Textuality and to Intersubjectivity 

 

Seongha Rhee 

(Hankuk University of Foreign Studies) 

 

‘Thinking’ is fundamental in and indispensable to human existence and the notion of thinking 

covers a large conceptual spectrum along the continua of conviction, involvement, attitude, 

etc. The Korean verbum cogitandi, siph- ‘think’, displays an intriguing journey of semantic 

and functional change across such conceptual domains in the 600 years of history. This paper 

analyzes the change from a grammaticalizationist perspective and addresses its theoretical 

significance. In particular, the analysis focuses on its semantic and morphosyntactic change 

drawing upon historical corpora and its synchronic distributional pattern of functions 

including those of a connective, conative/desiderative auxiliary verb, epistemic/evidential 

modality marker, and discourse marker of soliciting a common ground, among others. 
 

The verb siph- began its life as sikpu- (and its variants) in Middle Korean (15th - 16th c.) with 

the meaning of ‘think’ and ‘want’ as in (1): 
 

(1) a. sAyngwen-i  ili   w-as-ini    esti hA-l-ko   sip-eyla 

  [title]-NOM  to.here come-PST-as  how do-FUT-Q think-END 

  ‘As he has come here, (I) am thinking about what to do.’ (16th c. Swunchen 128) 
 

  b. cAsi-i   cwuk-ti.ma-o ce-y   cwuk-kolacya  sikpu-ko 

  child-NOM die-NEG-and  self-NOM die-DESID   want-and 

  ‘(I) want that not my child but I would rather die and..’ (16th c. Swunchen 34) 
 

The verb developed into an epistemic marker of probability and evidential marker of 

inference by Early Modern Korean (17th - 19th c.), as illustrated in (2):  
 

(2)  cyengi-nAn pAy-to   nepcyekha-ko popay.stAl-ul     pAy-yess-tota    sip-e 

  [name]-TOP  belly-too be.flat-and  treasure.daughter-ACC impregnate-PST-END EP-and 

  ‘It seems likely that Cyengi is pregnant with a precious daughter (since) her belly is flat 

  and..’ (17th c. Enkan) 
 

Furthermore, it has become an auxiliary verb of tentative intention, a connective of 

simulative or of its kindred functions, etc. in Modern Korean, as exemplified in (3): 
 

(3) a. na-to  yulep.yehayng-ul  ha-epo-l-kka.siph-ta 

  I-too  Europe.travel-ACC do-ATTP-FUT-TENT-DEC 

  ‘I too might travel to Europe.’ (Modern Korean) 
 

 b. ku-nun nal-tasiphi kyeytan-ul ttwi-e  naylyeka-n-ta 

  he-TOP fly-SIM  stairs-ACC run-and go.down-PRES-DEC 

  ‘He is running down the stairs as if he were flying.’ (Modern Korean) 
 

Among the diverse functions of the grammatical forms involving the verb siph- in Modern 

Korean is that of a discourse marker in the form of potasiphi (< ‘as (you) see’) and a(l)tasiphi 

(< ‘as you know’), as shown in (4): 
 

(4) a. potasiphi ike-n   myengpaykhan pemcoy-i-pnita 

  as.you.see this-TOP  straightforward crime-be-DEC 

  ‘As you see, this is clearly a criminal act.’ (Modern Korean) 
 



 b. a(l)tasiphi  cikum  kwukceycengsey-nun      maywu pwulanha-pnita 

  as.you.know now  international.political.situation-TOP  very   be.worrisome-DEC 

  ‘As you know, the current international political situation is very precarious.’ 

 

The change briefly outlined and exemplified above brings forth diverse implications with 

lexical and grammatical change. For instance, the development shows the important role of 

collocations, as exemplified by the fact that the source lexeme siph- often forms constructions 

with interrogative marker denoting the speaker-internal query as the object of thought the 

sentential subject entertains. This state of affairs supports the ‘local context’ hypothesis of 

grammaticalization (cf. Hopper & Traugott 2003). It also exhibits the formative force of 

inference and subjectification, which enable the concept ‘think’ to extend to ‘want’, ‘like’, 

‘intend’, ‘be similar’, ‘be likely’, ‘be afraid of’, ‘to the point of’, etc., which form a 

conceptual network along diverging strands of subjective inferences (cf. Heine et al. 1991, 

Stein & Wright 1995, Traugott & Dasher 2002, Davidse et al. 2010).  
 

Furthermore, in its development into discourse markers, the role of intersubjectification as 

well as rhetorical strategies of (feigned) interactivity and addressee involvement is prominent. 

By saying that the assertion is in line with what the addressee sees or knows, e.g. ‘as you see’ 

and ‘as you know’ (thus evident and unchallengeable), without the addressee’s positive 

confirmation, the speaker is presupposing the validity of the claim as if it were supported by 

the addressee (cf. Koo 2008, Rhee 2014). Also prominent is that the development of the 

discourse markers exhibits the modeling effect in that the most frequently used form 

potasiphi ‘as you see’ first developed into a full-fledged discourse marker and its 

entrenchment made other forms such as altasiphi ‘as you know’ follow the ‘trail-blazer’s’ 

path (Rhee 2014). In this course of development there even occurs formal attraction, i.e., the 

regular form altasiphi ‘as you see’, directly formed on the verb al- ‘know’, becomes atasiphi, 

which is opaque as to the lexical base of al- ‘know’ (note the deletion of /l/ from the verb). 

This shows that a form being attracted to a well-established precursor may become 

increasingly similar to it not only in function (i.e., rhetorical booster) but also in form (i.e. 

coda-less verb form).  
 

Drawing upon historical and contemporary data, this paper analyzes how a linguistic form 

acquires diverse meanings and functions that create a conceptual network, identifies its 

enabling conceptual mechanisms, and discusses the issues of theoretical import. 
 

Abbreviations 

ACC: accusative; ATTP: attemptive; DESID: desiderative; END: sentence-ender; FUT: future; NEG: 

negation; NOM: nominative; PRES: present; PST: past; SIM: simulative; TENT: tentative intention; 

TOP: topic.  
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Dynamic locality, split ergativity and adposition agreement in Avar
Pavel Rudnev National Research University Higher School of Economics

Background: The ergative-absolutive language Avar (Northeast Caucasian) displays an optional
aspect-based alignment split whereby both arguments in a transitive clause bear unmarked (abso-
lutive) case when the tense form is periphrastic (Forker 2012). Since 𝜙-agreement in Avar tracks
absolutive case, this creates an additional target for agreement. Furthermore, just like verbs, certain
low adpositions display 𝜙-agreement with the absolutive argument (1).

(1) łimal
kids.abs

łim
water.abs

ʕert’ini‹b›e
‹n›jug.ill

t’o-
pour-

l-
prs-

e–
ptcp–

l
pl

r–
pl–

ugo
aux.prs

‘The kids poured (the) water into a/the jug.’ [neutral order]

This paper addresses two puzzling patterns of the interaction of split ergativity with adposition agree-
ment.

Puzzle I: Oblique adpositional arguments can only show agreement with the theme argument; more-
over, the PP-object cannot appear left-peripherally even though short movement past the theme ar-
gument is permitted (2).

(2) (*ʕert’ini‹b›e
‹n›jug.ill

) łimal
kids.abs

ʕert’ini‹b›e
‹n›jug.ill

łim
water.abs

t’o-
pour-

l-
prs-

e–
ptcp–

l
pl

r–
pl–

ugo
aux.prs

‘The kids are pouring (the) water into a/the jug.’ [derived position]

Puzzle II: vP-level agreeing adpositions display agreement variability correlating with their linear
position. Left-peripheral adpositions agree with the absolutive subject (3a), there being a strong
preference for object agreement when the adposition occurs to the right of the subject (3b).

(3) a. hani–
here–

w
m

emen
father.abs

(*hani–
here–

w
m

) xer
hay.abs

b–
n–

ec-
mow-

ul-
prs-

e–
ptcp–

w
m

w–
m–

uk’-
be-

ana
pst

b. emen
father.abs

hani–
here–

b
n

xer
hay.abs

b–
n–

ec-
mow-

ul-
prs-

e–
ptcp–

w
m

w–
m–

uk’-
be-

ana
pst

‘Father was mowing (the) hay here.’

Thus, the existence of two distinct agreement controllers and two distinct modes of attachment (event
modification vs. oblique argument) creates an ideal testing ground for the directionality of valuation
debate.

Aims and claims: I claim that the ban on fronted PP-objects (Puzzle I) and the variable agreement
pattern in the case of vP-adjoined PPs (Puzzle II) arise as a consequence of opportunistic early spell-
out underlying the aspect-based alignment split. I further show that Upwards valuation (Chomsky
2000) is sufficient to derive agreement on all 𝜙-probes, whereas downwards valuation fails to derive
object agreement on the verb.

Analysis: I take derivations to start with numerations and subarrays (Chomsky 2000), and assume
spellout can apply opportunistically once a subarray has been exhausted (Zwart 2009). Unvalued
features on probes are valued when probes c-command their goals, downwards valuation being dis-
allowed.

Building on existing literature on Avar, I view the vP as the locus of both case assignment and
agreement (Rudnev 2015). In finite and non-finite clauses alike, the erg argument asymmetrically
c-commands the abs argument, and case marking and agreement are uniform across all clause types
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regardless of transitivity: T is not implicated in assigning abs. Since both vP and PP can realise
overt agreement marking, I analyse them as being specified with unvalued 𝜙-features.

Adopting, but modifying, Coon & Preminger’s (2017) configurational approach to ergativity and
split ergativity, I view the alignment split in Avar as arising due to early spellout of the lower portion
of the vP, which “hides” the internal argument from the configurational procedure of case assignment
(Marantz 1991).

The ban on fronting either the direct object or the PP-object in (2) follows from the low phase
(Phase 1) already being spelled out by the time the external argument enters the structure. If the
domain notated as Phase 1 in (4a) is not spelled out, structure building proceeds, resulting in erga-
tive alignment (4b), since both arguments appear within the same domain and are therefore visible
to Case Competition. I treat PP-objects as forming a small clause with the absolutive argument in-
ternally to vP (den Dikken 1995), which results in P’s [u𝜙] feature probing its c-command domain
and getting valued under sisterhood. An identical feature on V is subsequently valued.

(4) a. [Phase 2 DPabs
subj [Phase 1 … DPabs

obj PP V ] v ] [split alignment]

b. [Phase 1 DPerg
subj [ DPabs

obj PP V ] v ] [ergative alignment]

The same approach provides a solution to the variable agreement puzzle: object agreement on PP,
(3b), will obtain when the PP adjoins to Phase 1 immediately before that domain is spelled out
(5a). Once adjoined, it will inspect its c-command domain and find the absolutive object. Subject
agreement will result when the PP is adjoined to Phase 2 and inspects its interior in search of an
absolutive goal (5b). Subject agreement in (5a) is ruled out: if Phase 1 is spelled out, so is PP inside
it; if spell out fails to apply, the subject will receive ergative marking thus becoming an ineligible
agreement controller.

(5) a. [Phase 2 DPabs
subj [Phase 1 PP [Phase 1 … DPabs

obj V ] v ] ] [object agreement]

b. [Phase 2 PP [Phase 2 DPabs
subj [Phase 1 … DPabs

obj V ] v ]] [subject agreement]

In addition to Downwards valuation being unable to derive agreement between v and the absolutive
object it c-commands, it also makes a wrong prediction. If only the lower portion of Phase 1 in (5a)
is spelled out while PP’s features are still unvalued, Upwards valuation correctly rules out subject
agreement whereas downwards valuation incorrectly predicts it to be available since PP will be able
to probe upwards.

Outlook: The analysis of the alignment split developed here is complementary to approaches to split
ergativity postulating additional structural layers in progressive/imperfective aspects as chief culprits
of the failure of the external argument to get ergative case. Furthermore, the analysis provides a fairly
strong argument in favour of Upwards valuation (Chomsky 2000) and against Downwards valuation
(Zeijlstra 2012).

References: v Chomsky, Noam. 2000. Minimalist inquiries: The framework. In, ed. by Roger Martin et al., Step by step: Essays on mini-
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mán Westphal et al., Eastern states conference on linguistics, 234–253. Cornell University, Ithaca, NY: Cornell Linguistics Club. v Rudnev, Pavel.
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The Processing of Polar Quantifiers Coupled with Negation 
I-An Tan, Assaf Brown, Andreas Haida and Yosef Grodzinsky 

Hebrew University of Jerusalem 
Overview. Since Wason (1959), it is known that sentences containing the explicit negation             
not take more time to process than their affirmative counterparts. In a recent study,              
Deschamps et al. (2015) show that the same effect also holds for the processing of implicit                
negation (e.g. less than half, semantically ¬ ≥½, as opposed to more than half, semantically               
>½). There are two ways to explain these two findings in a uniform manner: increased               
processing cost (IPC) arises (i) from performing the negation operation regardless of how it is               
expressed (explicitly or implicitly), or (ii) from processing downward monotonicity          
regardless of how it is induced. We designed an experiment to adjudicate between (i) and (ii).                
Specifically, we study whether stacking the two types of negation in the upward monotone              
quantifier not less than half induces IPC relative to the downward monotone less than half.               
Hypothesis (i) predicts that the IPC induced by explicit negation and the IPC induced by               
implicit negation accumulate, while hypothesis (ii) predicts no IPC to arise since the             
quantifier not less than half is upward monotone. To forecast, we found that subjects perform               
in a manner incompatible with hypothesis (i) and compatible with hypothesis (ii), i.e., IPC              
follows monotonicity. Our results further show a deviation from the predictions of hypothesis             
(ii), which we aim to explain with reference to the cost of implicature computation. 
Experimental design. To adjudicate between hypothesis (i) and (ii), we used a speeded             
verification task, where each trial consisted of an auditorily presented sentence followed by             
an image. Subjects were asked to decide whether the sentence and the image matched. The               
design was 2(quantifier type)  2(± explicit negation), as listed in (1a-d). 
 Table 1: (1) Quantifier Explicit Neg. # of Neg. Monotonicity 
 a. Yoter me-chazi me-ha-’igulim hem kchulim/ zehubim 
    ‘More than half of the circles are blue/yellow.’ more No 0 upward 

 b. Pachot me-chazi me-ha-’igulim hem kchulim/ zehubim 
    ‘Less than half of the circles are blue/yellow.’ less No 1 downward 

 c. Lo yoter me-chazi me-ha-’igulim hem kchulim/ zehubim  
    ‘Not more than half of the circles are blue/yellow.’ more Yes 1 downward 

 d. Lo pachot me-chazi me-ha-’igulim hem kchulim/ zehubim 
    ‘Not less than half of the circles are blue/yellow.’ less Yes 2 upward 

The images comprised of blue and yellow circles (in         
different proportions). We measured error rate and       
reaction time (RT) to evaluate the effect of the         
combination of polar quantifiers and negation. 
Hypotheses and predictions. What cost metric is        
correct with respect to the processing of negation? If         
hypothesis (i) is correct, we expect that a sentence         
which contains more negations, whether explicit or       
implicit, would be more costly to process. In this case,          
(1d), which comprises 2 negations, would feature the        
longest RT and (1a), which contains no negations,        
would be the shortest (Fig. 1). Hypothesis (ii) predicts         
that downward monotone sentences would take longer       
to process relative to upward monotone ones. That is,         
RT(1b),(1c) > RT(1a),(1d) (Fig. 2). 
Results. We analyzed the data of 25 subjects (Fig. 3).          
RTs were not proportional to the number of negations:         
RT(1b) > RT(1a), and RT(1c) > RT(1d), producing a pattern          
that resembles the prediction of hypothesis (ii).       
However, we can see that this pattern deviates from         



 

expectation, as the (+)Neg conditions produces RTs that        
are higher than expected. We return to this issue below. 
Analysis. We ran a 2-way ANOVA on the RT data and           
found a main effect of ±negation factor (p=0.007), but not          
for the quantifier type factor (p=0.654). A significant        
quantifier type × negation interaction effect was also found         
(p=0.046). We also used R and lme4 (Bates et al. 2012) to            
perform a linear mixed effects analysis of the relationship         
between RT, quantifier type and negation. Using quantifier        
type and negation as fixed effects, the linear mixed effects          
model found that: negation increased RT by 103ms        
(p<2.2e-16); quantifier type increased it by 20ms       
(p=0.034); the interaction of negation and quantifier type        
had significant effect, too (p<2.2e-16). To test whether        
learning confounds these effects, we plotted the declines of         
RTs over trials, which show a similar minor trend across          
all conditions (Fig. 4). More results will be discussed in          
our talk. 
Discussion. Based on Wason (1959), Just & Carpenter        
(1971), and Deschamps et al. (2015), we know that to process a sentence containing negation               
is costly, regardless of the form of the negation. However, the IPC has more than one                
possible source: the cost of performing the negation operation, or, the cost of processing              
downward monotonicity. By combining the two types of negation in our experiment, the             
contrast between RT(1c) and RT(1d) shows that the processing cost of downward monotonicity             
is the dominant factor, rather than the cost of negation itself, suggesting a             
monotonicity-dependent verification procedure (Barwise and Cooper 1981). We’ll discuss         
this issue in detail, and also, break down our data by truth value. Next, we already noted that                  
RT(1c) and RT(1d) are higher than predicted by hypothesis (ii). To account for that, we’ll               
consider the possibility that it is due to an implicature, induced by the negated quantifiers.               
Consider the first sentence of (2a), which contains a non-negated quantifier. It can be              
followed by a stronger one. However, the same second sentence cannot follow one that              
contains a negated quantifier (2b). 
(2) a. John had less than six cookies. In fact, he had exactly three cookies. 
      b. John had no/not more than five cookies. # In fact, he had exactly three cookies.  
Arguably, the incoherence of the follow-up sentence in (2b) is caused by an implicature,              
either a scalar implicature in the case of no (⇝ exactly 5; Nouwen 2008) or an ignorance                 
implicature in the case of not (⇝ the speaker is ignorant about where John had five or fewer                  
than five; cf. Büring 2008). Either way, an implicature must be present, increasing processing              
difficulty in (1c) and (1d). Our experiment was done in Hebrew, which does not distinguish               
between no and not, hence we are not in the position to tell which implicature subjects                
compute. But in either case, implicature computation explains the deviation from hypothesis            
(ii) in our results.  
References. Deschamps et al. (2015). The processing of polar quantifiers, and numerosity perception.             
Cognition, 143, 115-128. Büring, D. (2008). The least at least can do. In Proceedings of WCCFL                
(Vol. 26, pp. 114-120). Just, M. & P. Carpenter (1971). Comprehension of negation with              
quantification. Journal of Verbal Learning and Verbal Behavior, 10, 244-253.. Nouwen R. (2008).             
Upper-bounded no more: the exhaustive interpretation of non-strict comparison. Natural Language           
Semantics, 16(4), 271-295. Wason C., P. (1959). The Processing of Positive and Negative             
Information. Quarterly Journal of Experimental Psychology, 11(2), 92–107.   



Flavors of scalar lowness
Alexander Wimmer, Universität Tübingen

This paper aims at a unified analysis of Chinese (postfocal) jiu ≈ ‘already’ and its German
counterpart schon. jiu implies scalar lowness (Lai 1999, Liu 2017), which may translate
into temporal earliness (1-a), or minimal sufficiency = ms (2-a), a reading at the
center of recent research (Tsai 2017, Zhang & Ling 2017). As noted already by Lai 1999,
schon displays a similar flexibility, (1-b)/(2-b).
(1) a. Ganggang

just-now
haishi
still

qing
clear

tian,
sky

xianzai
now

jiu
jiu

xia
fall

yu
rain

le.
asp

b. Eben
just

hat
has

noch
still

die
the

Sonne
sun

geschienen.
shone

Jetzt
now

regnet
rains

es
it

schon.
schon

⇝ tnow is early (for rain to be falling)1

(2) a. Ni
you

lai,
come

wo
I

jiu
jiu

kaixin.
happy

b. Wenn
if

du
you

kommst,
come

bin
am

ich
I

schon
schon

froh.
happy

⇝ your coming is an easy thing (to make me happy)2

One point of deviation between jiu and schon is suggested by data in Hole 2004, who
identifies settings of obligatory jiu-insertion, created by the prefocal elements zhi-yao
‘only-need’ (3-a) and guang ‘alone’ (3-b), respectively.
(3) a. Zhi-yao

only-need
ni
you

lai,
come

wo
I

*(jiu)
*(jiu)

kaixin.
happy

⇝ see (2-a)
b. Guang-shi

alone-be
xiangF
thinkF

*(jiu)
*(jiu)

ling
make

ren
people

haipa.
afraid

‘The very thought is frightening.’ LINE dictionary, 2019/01/11
⇝ thinking of ‘it’ is a small thing (to scare people)

Ex.s like those in (3) support Hole’s 2004, 2006 view that postfocal jiu is semantically
vacuous, and just agrees with a prefocally established semantics, a mechanism one may
cautiously characterize as spec-head agreement (Hole 2017 on obligatory cai). On this
view, the respective lowness-readings are prefocally established by zhi-yao and guang, and
postfocal jiu obligatorily reflects this. The following German versions of the ex.s in (3)
show schon to behave differently in this respect. As Grosz 2012 notes, it can be needed to
disambiguate in favor of an ms-reading (4-b), but in neither case does its absence affect
grammaticality.
(4) a. Allein

alone
(schon)
(schon)

der
the

GedankeF
thoughtF

ängstigt
scares

mich.
me

b. Wenn
if

du
you

nur
only

kommst,
come

bin
am

ich
I

(schon)
(schon)

glücklich.
happy

Proposal: The scalar lowness readings under scrutiny are contributed by a focus-sensitive
operator low, name borrowed from Coppock & Lindahl 2014. Like Grosz’s 2012 ms-only,
min pairs asserted identity with presupposed scalar lowness. The latter amounts to low’s

1(1-a) is from Zimmermann 2018, (1-a) from https://bilingoal.com/2018/03/13/past-tense-particle-
%E4%BA%86/, 2019/07/14.

2(2-a) varies on an ex. kindly provided by Zhuo Chen, (2-b) on one from Grosz 2012.



focus argument xF ranking lowest in c, a presupposition = psp Liu 2017 ascribes to jiu
itself. The semantic type is left unspecified as x, ensuring flexible application to different
domains – here: times and propositions.
(5) lowc(xx,F): ∀y ∈ cx,t [y ̸= x → x <c y]. x type x,x
While jiu postfocally reflects low, schon is its overt spell-out, assumption in
line with existing tendencies to treat jiu as a vacuous item pointing towards a contentful
LF-operator (Hole 2004, Tsai 2017). Deviating from Hole, low does not contribute ¬∀-
quantification, a view that has been rejected, cf. e.g. Tham’s 2005 review of Hole 2004.
In what follows, low is applied to two of the above examples.
Times. The earliness-readings of (1-a)/(1-b) are captured by (5) if low is taken to have
a temporal flavor captured both by its semantic type (i,i) and the temporal nature of the
scale ordering the alternatives in c. jiu, put in brackets for expository purposes, is taken
to be absent at LF, in line with the minimalist notion of feature deletion.
(6) [ lowc,⟨i,i⟩ tnow,F ] (jiu) λt rain(t)

ci,t = {tnow <temp tnow+1h <temp tnow+2h}
Presupposed lowness translates into earliness. The sentence as a whole has the same
assertion that it would have in low’s absence as well.
(7) J(6)K: lowc(tnow). tnow is low = early

[λt rain(t)](tnow) it’s raining now
Propositions. In (2-a)/(2-b), low’s argument is the antecedent proposition that the
hearer comes; its scoping below the necessity modal □ poses a loose end especially in
light of schon’s presence in the matrix clause in (2-b). The index @ on □ stands for the
standard restriction to worlds maximally similar to the actual world w@. Again following
Liu 2017, propositions in c are exemplarily ranked on an effort-scale that happens to
coincide with increasing logical strength. But neither choice is a must.
(8) [ □@ [ lowc,⟨st,st⟩ [ you comeF ] ] ] (jiu) ⟨I⟩ happy

cst,t = {you come <effort you come & dance <effort you come & dance & sing}
low’s psp projects out of □, which asserts the hearer’s coming to make the speaker happy.
(9) J(8)K: lowc(that you come). your coming is low = easy

∀w* closest to @ [you come in w* → I’m happy in w*]
Under the present view, Chinese alone and only-need from (3-b)/(3-a) spell out low;
only-need may even act as a conditional operator low combining □’s assertion and low’s
psp.
(10) a. guangc ≡ lowc,⟨e,e⟩

b. zhi-yaoc ≡ low c,⟨st,⟨st,t⟩⟩

Needless to say that more needs to be said. Given analyses of ms-readings involving
exclusives (Grosz 2012, Coppock & Beaver 2014, Liu 2017 a.o.) may shed light on how
alone and only-need come to instantiate low. Future research may further address (i)
the agreement mechanism I follow Hole 2004 in assuming, left implicit here; (ii) the fact
that schon, in seeming contrast with jiu, may convey a scalar highness which has moti-
vated previous analyses such as Zimmermann’s 2018.
Selected references. Grosz, Patrick Georg 2012. On the grammar of optative construc-
tions. • Hole, Daniel 2004. Focus and background marking in Mandarin Chinese. •
Liu, Mingming 2017. Varieties of alternatives. • Tsai, Cheng-Yu Edwin 2017. Preverbal
number phrases in Mandarin and the scalar reasoning of jiu. • Zimmermann, Malte
2018. Wird schon stimmen! A degree operator analysis of schon.



Children's sensitivity to prosodic realization of focus: Hebrew rak (only) vs. tamid 

(always) 

Oshrat Zaviv, Yael Greenberg and Sharon Armon-Lotem, Bar-Ilan University  

Background: Previous research on the way children interpret sentences with only revealed, in 

general, that they have difficulty using prosodic cues (stress and pitch accent), as markers of 

the associate focus of only (Gualmini, Maciukaite & Crain, 2003, Zhou, Su, Crain, Gao & 

Zhan, 2012). Similar results were found with also (Bergsma, Hüttner, Drenhaus, van de Vijer, 

& Weissenborn, 2004). Our research compared children's identification of prosodically marked 

focus in sentences with pre-verbal rak (only) and tamid (always) with two objects in two 

different linear orders in its scope (as in (1) and (2)): 

1. Dad always/only buys a [LOLLIPOP]F to the girl. 

2. Dad always/only buys a lollipop to the [GIRL]F. 

Comparing only and always: Comparing the sensitivity of children to focus with only and 

always has not been done before, but it is potentially interesting because the two particles are 

on the one hand very similar in the contribution of focus to their truth-conditional effects, but 

on the other hand are different as well: In both sentences with only and with always we end up 

with universal quantification and ‘exclusion’ of anything that does not fit into this 

quantification. For example, sentence (1) with only with a focused direct object is true iff dad 

buys a lollipop to the girl and does not buy her anything else (which is contextually relevant). 

Similarly, (1) with always is true iff all relevant events of dad buying something to the girl are 

events he buys a lollipop to her (and no relevant events of buying her other things exist). 

Moreover, a different location of focus, as in (2), changes the truth-value of the sentence with 

both only and always in a similar way. Indeed, both operators only and always were considered 

Focus Sensitive Expressions (henceforth, FSEs) whose interpretation depends on the focused 

element with which the expression associates, e.g. as dictating the relation between the ordinary 

interpretation of the prejacent (i.e. the sentence minus the FSE, henceforth, p) and a 

contextually restricted set of focus alternatives to p, C, obtained by substituting the focused 

element with elements of the same semantic type (cf. Rooth 1985, 1992).  

 Despite these similarities, the two particles are analyzed as having a different semantics, 

and a different ‘degree of association with focus’: We follow e.g. Roberts (2011) in assuming 

that a sentence with only induces the assertion that no contextually relevant focus alternative 

proposition stronger than the p is true, and presupposes the truth of p. We also follow, e.g. von 

Fintel (1995), Partee (1995) and Rothstein (1995) assuming that always is a quantificational 

adverb over events that has two arguments, a restriction and a scope. Thus a sentence with 

always is taken to have a tripartite structure always [restriction] [scope]. The restriction 

argument usually contains the unfocused material and the scope argument contains the focused 

material (Beaver & Clark, 2008; Rooth, 1985). Moreover, it has been claimed that only has a 

conventionalized sensitivity to focus (associating with focus is part of its semantics), whereas 

always has free association with focus (Beaver & Clark, 2008), i.e. it merely requires its 

restriction to be supplied by contextually salient material, which often, but not always, happens 

to be supplied by non-focused material.  

Our experiment: Using a truth-value judgment task, our study compared the truth-value 

judgments of sentences that included the Hebrew correlates of only and always, namely rak 

and tamid, in a preverbal position with two objects, which were in the scope of the FSE (as in 

(1), (2)). 166 Hebrew-speaking children from four age groups participated; preschool (mean 

5:7 years), second grade (mean 7:5 years), fourth grade (mean 9:6 years) and seventh grade 

(mean 12:3 years). The control group included 20 adults. For each of the FSE experiments 

twenty slides were presented, each slide contained two short clips of hand puppets uttering an 



assertion. Both assertions were supposed to be judged and the correct one to be chosen. Both 

assertions were identical except for the location of prosodically marked focus that was either 

on the direct object, e.g. (1) or on the indirect object, e.g. (2). To verify comprehension of the 

linguistic construction without having to rely on prosodic cues, we added ten slides with ten 

pairs of sentences in which identifying the associate focus of the operator relied on syntactic 

cues. 

Results: The FSE sentences were significantly more difficult for children to interpret when the 

associate focus was based on prosodic cues than on syntactic cues. For the sentences with 

prosodically marked focus, a mixed ANOVA showed significant effects of age and FSE type 

with interaction between the two. Comparing the FSEs within each age group revealed that for 

the fourth and seventh graders, rak (only) sentences were easier to interpret than tamid (always) 

sentences. The younger age groups showed a guessing pattern on both FSEs, while the adults 

performed at ceiling for both. A binomial test of chance level revealed that most children in 

preschool and second grade were performing at chance level with both FSEs, suggesting that 

they were guessing. In the fourth and seventh grade, the number of children who performed 

above chance was higher for rak (only) than for tamid (always). That is, when children are 

sensitive to truth-conditional focus effects, they found that associating the correct focused 

constituent with the FSE based on prosodic cues is easier with rak (only) than with tamid 

(always).   

Discussion: We suggest to explain our results in light of the theoretical differences between 

only and always mentioned above. First, it is possible that quantification over propositions that 

differ in individual denoting expressions as in the case of rak (only) is easier for children than 

quantification over events, as in the case of tamid (always). Second, following Beaver and 

Clark' (2008) theory of focus sensitivity and Orenstein and Greenberg (2010) who supported 

this theory with rak (only) and tamid (always), it might be that the different degrees of 

association with focus might explain our results. In particular, since rak (only) has focus 

sensitivity as part of its lexical semantics whereas tamid (always) has free association with 

focus, requiring the identification of salient material to create the restriction-scope distinction, 

children might find interpreting sentences with rak (only) easier than sentences with tamid 

(always). In the full paper we discuss ways to tease apart the two potential explanations.  
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