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§ Two ways to think about morphological agreement
- Syntactic: Feature sharing SynAGR
- Semantic: Expressing semantic presuppositions SemAGR
§ Our topic: subject-verb agreement in number
- Focus on subject-verb agreement with coordinated subjects
- New evidence from disjunction and quantifier conjunction 
- Evidence for both SynAGR and SemAGR, sometimes conflicting
- Propose that SynAGR is generalized from SemAGR
§ Some conventions for discussion:
- Meanings of syntactic expressions as extensions: ⟦[NP child]⟧ = λx[x is a child] = C
- Sum operation ⊔ on entities x⊔y, with part relation ⊑ defined as y⊑x ⇔ x⊔y=x
- Atomicity of entities: AT(x) ⇔ ¬∃y[y⊑x ∧ ¬x=y] and predicates: AT(C) ⇔∀x∈C[AT(x)]
- Sum operation ⊔ generalized to predicates (often *P): 

⊔P = the smallest P′ with P⊆P′ and ∀x,y∈P′[x⊔y∈P′], i.e. P closed under ⊔
e.g. ⟦[NP children]⟧ = ⊔C or alternatively ⊔C – C

- Maximal entity in predicate: σP = the unique x such that P(x) and ∀y∈P[y⊑x], if defined, 
Notice: if AT(P) then σP only defined if #(P)=1, in which case = ιx[P(x)] 

Introduction



§ SynAGR: Number agreement as a syntactic phenomenon
- Singular case: I write VP instead of IP as tense is irrelevant 
• [[DP the child]SG [VP isSG in the kitchen]] 
- Plural case: Number of subject DP and verb have to match
• [[DP the children]PL [VP arePL in the kitchen]]

§ SemAGR: Number agreement as a semantic phenomenon
- For agreement as a semantic phenomenon cf. e.g. Dowty & Jacobson 1988 
- Singular case:
• ⟦[[DP the child] [VP is in the kitchen]]⟧

= ⟦[VP is in the kitchen]⟧(⟦[DP the child]⟧) compositional interpretation
= λx: AT(x) [IN-K(x)]  (σC]) where AT(C), hence σC = ιx[C(x)]
= IN-K(σC) as AT(σC) is satisfied whenever σC is defined

- Plural case:
• ⟦[[DP the children] [VP are in the kitchen]]⟧

= ⟦[VP are in the kitchen]⟧(⟦[DP the children]⟧) 
= λx: ¬AT(x) [IN-K(x)]  (σ⊔C]) 
= IN-K(σ⊔C) as ¬AT(σ⊔C) is satisfied if #C ≥ 2 

Two approaches to number agreement



§ Syntactic variations (even if motivated by semantics):
- Grainy nouns: count nouns, mass nouns, plural classifier constructions
• The bean is / *are in the jar. bean SG
• The beans *is / are in the jar. beans PL
• The rice is / *are in the jar. rice SG
• The grains of rice *is / are in the jar.  grains PL
- Pluralia tantum and Singulare tantum nouns
• The scissors *is / are in the drawer. scissors PL one or more pairs of scissors
• Die Schere ist / *sind in der Schublade. Schere SG     German
• Die Scheren *ist / sind in der Schublade. Scheren PL more than one pair of scissors
• The furniture is / *are on the truck. furniture SG
• Die Möbel *ist / sind auf dem Lastwagen. Möbel PL
- Collective nouns
• The police is / *are investigating the riots. police SG in American English
• The police is / are investigating the riots. police PL when referring to collective in British English 
• Cf. Bock et al. 2006 for experimental results for differences in the lexical specification

Arguments for the syntactic approach



§ A conceptual problem for SynAGR as a morphosyntactic rule
- Plural interpretation of singular conjoined DPs
• [DP [DP The boy]SG and [DP the girl]SG]PL [*isSG / arePL in the kitchen]
- Problem: Where does PL come from? Not projected from the subexpressions
§ Proposal: Peterson 1986; ref. to Bresnan, Kaplan & Peterson 1982
- and blocks feature percolation, verb assigns number depending on semantic interpretation:
• [[Peanut butter]SG and jamSG ]Ø no syntactic number feature
• [ [[Peanut butter]SG and jamSG ]Ø]PL tastePL good.  conceived as plurality of substances
• [ [[Peanut butter]SG and jamSG ]Ø]SG tastesSG good.    conceived as mixture of substances

§ Problem: Agreement in disjunctions  
- Disjunctions allow for PL agreement (in addition to SG agreement)
• The boy or the girl is / are in the kitchen. 

- Foppolo & Staub 2020 discuss possible semantic conditions for SG/PL agreement, 
like availability of inclusive readings favoring plural agreement, 
but dismiss this with experimental evidence 

The case of coordination



§ Conjunction of Quantifiers
- Observation: Hoeksema 1983
• A man and a woman were / *was arrested. 

• Every day and every night was spent in bed. 
Every man but no woman was upset. 
No peasant and no pauper was ever president. 

- Hoeksema 1988, Footnote:

More on number agreement in coordination 



§ Goal of experiment:
- Agreement pattern in conjunction and DP type:

Definite entity-denoting D&D vs. universally quantified Q&Q
- Agreement pattern and coordination type with entity-denoting DPs (D): 

Conjunction D&D vs. disjunction D∨D
- Agreement pattern in mixed conjunction: D&Q vs. Q&D
§ Execution of experiment
- carried out in German – more distinctive number agreement than English 
- on online platform Clickworker
- as a rating experiment with Likert scale 1 (very good) to 5 (very bad)
- as part of another rating experiment using the same Likert scale (Krifka & Modarresi 2023)
- 133 participants rated 7 experimental items presented in 6 different lists with 2 versions
- One additional item on Boolean conjunction D∧D in a later experiment with 88 participants
- Each participant rated an item only under one condition (SG or PL agreement), 

i.e. comparisons between SG and PL agreement for the same item were avoided
- Two filler items with violations of other agreement patterns (auxiliary choice)

Experiment on coordinated subject agreement 



Experimental items: List 1 (of 6 lists in total)



Experimental items, List 1, Version a



Overall Results of Rating Experiment



Average Ratings

- Plural always rated better than singular
- But with large variations between items



§ D&D clearly prefers PL agreement
§ Semantic explanation of agreement
- Conjunction is interpreted as sum formation (Link 1983)
- Verb agreement can be interpreted semantically: SemAGR
- Example PL: 
• The tenant and the guest are in the kitchen
• ⟦[[DP[the tenant] and [the guest]] [VP arePL in the kitchen]]⟧
• = ⟦[VP arePL in the kitchen]⟧(⟦[DP[the tennant] and [the guest]]⟧)
• = λx: ¬AT(x) [IN-K(x)](σT⊔σG)
• = IN-K(σT⊔σG) , as ¬AT(σT⊔σG) is satisfied
• ⇒ IN-K(σT) ∧ IN-K(σG) distributive for non-collective predicates
- PL agreement presupposes subject to be non-atomic

conjunction leads to non-atomic sum individual
- Example SG:
• The tenant and the guest *is in the kitchen.
• λx: AT(x) [IN-K(x)](σT⊔σG) , AT(σT⊔σG) not satisfied

Findings: D&D *SG / ✓PL



What about Q&Q?

§ Hoeksema’s footnote
§ Discussion on Social Media



Discussion of Q&Q on social media



§ Duden
- Grammatik 2006: 1017:

Recommends singular agreement with conjunctions of singular quantified DPs
jeder ‘every’, kein ‘no’, mancher ‘some (proportional, distributive)’

- Duden Zweifelsfälle (difficult cases) 2007: 551:
Allows for either singular or plural agreement in these cases.

§ Empirical investigation 
- Wegerer 2012, written questionnaire on agreement in German in general, 

2098 participants, forced choice SG / PL, one sentece of type Q&Q, with reflexive pronoun:
• Jeder Ehemann und jede Ehefrau kann / können darüber selbst entscheiden. 

‘Every husband and every wife canSG / canPL decide on that him-/herself’

Agreement with Q&Q in German



§ Q&Q with singular universal quantiiers
allow for both SG and PL agreement

§ SG agreement as SemAGR
- Quantifier coordination, Keenan & Faltz 1985
• Every tenant and every guest is in the kitchen.
• ⟦[[DP[every tenant] and [every guest]] [VP isSG in the kitchen]]⟧
• = ⟦[DP[every tenant] and [every guest]]⟧(⟦[VP isPL in the kitchen]⟧)
• = [⟦every tenant⟧ ∧ ⟦every guest⟧](λx: AT(x) [IN-K(x)])
• = [λP[T⊆P] ∧ λP[G⊆P]] (λx: AT(x) [IN-K(x)])
• = λP[T⊆P ∧ G⊆P] (λx: AT(x) [IN-K(x)])
• = [T ⊆ λx: AT(x) [IN-K(x)]) ∧ G ⊆ λx: AT(x) [IN-K(x)])]
- Presupposition satisfied, as T, G consist of atomic entities,

as they are singular count nouns
§ Explanation of PL agreement?
- Plural agreement is not justified semantically
- Assuming semantically unmarked plural interpretation (Sauerland 2013) is problematic, 

as in predicts optional plural agreement in
• *The tenant are in the kitchen. 

Findings: Quantifier Q&Q %SG / %PL



§ Proposal: Assume two subject agreement rules
- Semantic rule SemAGR: 

SG / PL as presuppositional specifications of number features of verbal predicates
- Syntactic rule SynAGR:

Interpret coordination structures [[DP α] C [DP β]] as PL, 
regardless of the number features of [DP α] and [DP β], 
let number of finite verbal predicate agree with subject via feature unification

§ Explanation of preferred PL agreement for D&D:
- [D & D] interpreted as sum, satisfying PL via SemAGR
- [D & D] has a PL feature, satisfying PL via SynAGR
§ Explanation of mixed SG / PL for Q&Q:
- [Q & Q] interpreted as boolean conjunction, satisfying SG via SemAGR
- [Q & Q] has a PL feature, satisfying PL via SynAGR
- Generally somewhat reduced judgements due to rule conflict

Prediction: noticeable in processing.

Semantic and syntactic agreement



§ DvD allow for both SG and PL agreement
§ Result in Himmelreich & Hartmann 2023
- Online rating study on a 1– 4 scale
- SV and VS word order, 

here: SV
- Overall rating 

slightly better,
Plural rated 
slightly lower
than SG

Findings: Disjunction DvD, %SG, %PL 



§ DvD allow for both SG and PL agreement
§ SG agreement as SemAGR
- Disjunction cannot be interpreted for expressions

of type e 
- Type shift from e to quantifier type (et)t, cf. Partee 1987 
- Disjunction of shifted items leads to SG agreement
• The tenant or the guest is in the kitchen

• ⟦[[DP[the tenant] or [the guest]] [VP isSG in the kitchen]]⟧
• = ⟦[DP[the tenant] or [the guest]]⟧(⟦[VP isSG in the kitchen]⟧)
• = [λP[P(σT)] ∨ λP[P(σG)]] (λx: AT(x) [IN-K(x)])
• = λP[P(σT) ∨ P(σG)] (λx: AT(x) [IN-K(x)])
• = λx: AT(x) [IN-K(x)](σT) ∨ λx: AT(x) [IN-K(x)](σG)
• = IN-K(σT)] ∨ [IN-K(σG)], as AT(σT), AT(σG) satisfied

§ PL agreement as SynAGR
• [[DP[the tenant] or [the guest]]PL [VP arePL in the kitchen]]

§ Overall result: 
- Mixed agreement pattern, reduced judgements

Findings: DvD, %SG, %PL 



§ A potential problem
- We allowed for type lifting of D to quantifier type: 
• ⟦[DP the tenant]⟧ = σT ↝ λP[P(σT)]
- This predicts a derivation for D&D with singular agreement

via type-lifting and Boolean conjunction
• ⟦[[DP[the tenant] and [the guest]] [VP isSG in the kitchen]]⟧
• = (⟦[DP[the tennant] and [the guest]]⟧ (⟦[VP isSG in the kitchen]⟧)
• = [λP[P(σT)] ∧ λP[P(σG)]] (λx: AT(x) [IN-K(x)])
• = λP[P(σT) ∧ P(σG)] (λx: AT(x) [IN-K(x)])
• = [IN-K(σT)] ∧ [IN-K(σG)], as AT(σT), AT(σG)

§ Solution
- Assume that interpretation of conjunction by sum formation σT⊔σG is simpler
- Or rather: Sum formation ⊔ and Boolean conjunction ∧ are equally complex, 

but Boolean conjunction requires type lifting, 
a costly operation that should be avoided when possible

- For disjunction: As Boolean disjunction is the only option, type lifting cannot be avoided

A problem for D&D?



§ Boolean conjunction with both...and
- Enforced Boolean conjunction
• John and Bill know each other. 

• *Both John and Bill know each other. 

§ Additional experiment 
as part of another experiment:

- Rating of sowohl ... als auch ‘both ... and ...’
- 87 participants, 1 item
- Sowohl der Mieter als auch der Gast hat / haben

einen Geruch in der Küche wahrgenommen. 
‘Both the tenant and the guest noticed a smell in the kitchen’

§ Prediction
- SG agreement should be enhanced, as this is required by SemAGR
- PL agreement also possible, due to SynAGR

Forced Boolean conjunction D∧D



§ Mixed conjunctions
- Sum formation not possible, 

Boolean conjunction requires type-shift of D
• ⟦[[DP[the tenant] and [every guest]] [VP isSG in the kitchen]]⟧
• = ⟦[DP[the tennant] and [every guest]]⟧(⟦[VP isSG in the kitchen]⟧)
• = λP[P(σT)] ∧ λP[G⊆G] (λx: AT(x) [IN-K(x)])
• = λx: AT(x)[IN-K(x)](σT) ∧ G⊆λx: AT(x)[IN-K(x)]
- Prediction: Similar agreement pattern as with Q&Q: 

Semantic SG agreement and syntactic PL agreement
- Finding: SG is rated worse than with Q&Q, 

in particular with the order Q&D
- Tentative proposal: SynAGR is preferred 

due to the complexity of the configuration
- SynAGR especially preferred for Q&D

due to pattern of closest conjunct agreement,
(Nevins et al. 2019)
as [...&D] is reminiscent of [D&D], which triggers PL,
whereas [...&Q] reminiscent of [Q&Q], allowing for SG

Findings: D&Q and Q&D



§ Singular quantifiers with reciprocal predicates
- Branching quantifiers: Barwise 1979, Westerståhl 1987
• Every circle and every star *is / are connected with each other. 

• No circle and no star *is / are connected with each other. 

- Collective (reciprocal) predicate enforces plural agreement
- Interpretation by complex shift operation (cf. Krifka 1990)
• ⟦[[DP [every dot] and [every star]] [VP arePL connected with each other]]⟧
• = ⟦[DP [every dot] and [every star]]⟧(⟦[VP arePL connected with each other]]⟧)
• = ⟦[every dot]⟧ ⊔ ⟦[every star]⟧ (λx: ¬AT(x) ∀y∀z[y,z⊑x ∧ AT(y) ∧ AT(z) ∧ y≠z → CN(y,z)])
• = λP[D⊆P] ⊔ λP[S⊆P]
• = λP[[D⊔S] ⊆ P] lifting – quantification over sum individuals
• = λP[λx∃y∃z[x=y⊔z ∧ D(y) ∧ S(z)] ⊆ P] (λx: SUM(x) ∀y∀z[y,z⊑x ∧ AT(y) ∧ AT(z) ∧ y≠z → CN(y,z)])
• = λx∃y∃z[x=y⊔z ∧ D(y) ∧ S(z)] ⊆ λx: ¬AT(x) ∀y∀z[y,z⊑x ∧ AT(y) ∧ AT(z) ∧ y≠z → CN(y,z)]

§ Availability of shift
- This shift operation is enforced by the collective (reciprocal) interpretation of the predicate,

not available in simple cases like every circle and every star is  blue. 

Forced plural agreement with Q&Q



§ Conjunction of mass nouns
- Recall Bresnan et al. 1982 (also, Sauerland 2003)
• Peanut butter and jam tastesSG / tastePL good. -- alleged semantic difference
- However, with conjoined mass nouns both versions appear to exist independently 

(Peter Sutton, pers. comm.)
- Google Ngram data:
• oil and vinegar are ≈ 1.5x oil and vinegar is

• salt and pepper are ≈ 2x salt and pepper is

• tea and coffee are ≈ 4x tea and coffee is

• salt and sugar are ≈ 4x salt and sugar is

- Evidence for Bresnan et al. 1982 for mixtures
- But also: Plural agreement is dominant
§ Reinterpretation of data
- SemAGR: Tea and coffee is served. 

- SynAGR: Tea and coffee are served. 

Additional evidence for SynAGR and SemAGR



§ Dual agreement in Arabic (Himmelreich et al. 2024): 
•

§ Paucal agreement in Biak 
(Austronesian, Irian Jaya / Indonesia, Harbour 2020)

- Paucal agreement of conjunctions is variable but can lead to plural
when referring to larger groups 

• Reference to 3 girls and 3 boys: 

• Reference to 9 girls and 9 boys:

Additional evidence for SemAgree



§ Step 1: Coordination has no plural feature
- Coordination does not contribute agreement features
• [ [DP [DP ...]NUM-a C [DP ...]NUM-b ]Ø VPNUM-V] 
- Number form of verb only determined by semantic interpretation: SemAGR
§ Step 2: Coordination acquires optional PL
- Most cases of coordination are conjunctions 

of non-quantified expressions: D&D,
leading to PL agreement due to SemAGR

- Plural agreement gets generalized form D&D
to DvD, Q&Q, D∧D,
as D&D the most frequent exemplar of [DcD]:

• [ [DP [DP ...]NUM-a C [DP ...]NUM-b ]PL [VP VPL ...]]

§ Step 3:
- Both SemAGR and SynAGR are operative
- Modelled by optional SemAGR or stochastic ranking of SemAGR and SynAGR
- Conflicting rules may lead to decreased grammaticality judgements

Taking stock: SemAGR and SynAGR in coordination



• Barwise, Jon. 1979. On Branching Quantifiers in English. Journal of Philosophical Logic 8, 47-80. 
• Bock, Kathryn et al.. 2006. Number agreement in British and American English: Disagreeing to agree collectively. 

Language. Journal of the linguistic society of America 82, Nr. 1, 64-113. 
• Dowty, David, & Jacobson, Pauline 1989. Agreement as a semantic phenomenon. ESCOL 88, 95-108.
• Foppolo, Francesca, & Adrian Staub. 2020. The puzzle of number agreement with disjunction. Cognition 198, 104161. 
• Harbour, Daniel. 2020. Conjunction resolution is nonsyntactic, say paucals. Glossa: a journal of general linguistics 5(1), 
• Himmelreich, Anke, & Katharina Hartmann. 2023. Agreement with disjoined subjects in German. Glossa: a journal of 

general linguistics 8(1), 0. http://dx.doi.org/10.16995/glossa.8504.
• Himmelreich, Anke, Jeckel, Melissa, & Mursell, Johannes. 2024. Agreement patterns of coordination. Ed. Anke

Himmelreich et al., To the left, to the right, and much in between: A Festschrift for Katharina Hartmann. Frankfurt. 71-88. 
• Hoeksema, Jack. 1983. Plurality and Conjuction. In Alice ter Meulen, Studies in Model-Theoretic Semantics. Foris. 
• Hoeksema, Jack. 1988. The semantics of non-Boolean “and”. Journal of Semantics 6, 19-40. 
• Keenan, Edward, & Faltz, Leonard M. 1985. Boolean semantics for natural language. Dordrecht: Reidel.
• Krifka, Manfred 1990. Boolean and non-boolean ‘and’. Papers from the Second Symposium on Logic and Language, 

Budapest: Akademia Kiadó. 161-188.
• Krifka, Manfred, & Modarresi, Fereshteh 2023. A man who is married to Ann — Blocking of indefinites with internal and 

external modifiers. Sinn & Bedeutung 27.
• Nevins, A. & Ph. Weisser. 2019. Closest conjunct agreement. Annual Rev. of Linguistics.
• Peterson, Peter G. 1986. Establishing verb agreement with disjunctively conjoined subjects: Strategies vs. principles. 

Australian Journal of Linguistics 6, 231-249. 
• Sauerland, Uli. 2003. A new semantics for number. SALT 13, 258-275.
• Wegerer, Martina. 2012. Die Numeruskongruenz von Subjekt und finitem Verb im Deutschen. Untersuchungen der 

grammatischen Entscheidungsprozeduren bei zweifelhaften Kongruenzrelationen. Universität Wien.
• Westerståhl, Dag. 1987. Branching generalized quantifiers and natural language. Ed. Peter Gärdenfors, Generalized 

Quantifiers. Linguistic and Logical Approaches. Dordrecht: Reidel. 269-298. 

References


