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Recap: syntactic representation

Syntactic templates in RRG

CORE

RP NUC

PRED

V

CORE PERIPHERY

ADV

SENTENCE

CLAUSE

CLAUSE

PrCS CORE

PrCS

RP

SENTENCE

CLAUSE

PrCS CORE PERIPHERY

NUC

RP RP PRED

V ADV

what did Kim smash yesterday

TNS CLAUSE
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Recap: syntactic representation

Modified representation

SENTENCE

CLAUSE

PrCS CORE PERIPHERY

NUC

RP RP PRED

V ADV

what did Kim smash yesterday

TNS CLAUSE

↝

SENTENCE

CLAUSE

PrCS CORE

TNS[OP+] NUC

RP RP PRED ADV[PERI+]

V

what did Kim smash yesterday

3 / 45



Recap: syntactic composition

Mode of composition I: (simple) substitution

SENTENCE

CLAUSE

CLAUSE

CORE

RP NUC RP

V[PRED+]

RP

Nprop

Kim
V[PRED+]

smashed

RP

DEF[OP+] CORER

NUCR

N

the glass

SENTENCE

CLAUSE

CLAUSE

CORE CLAUSE

RP NUC

V[PRED+]

John thinks

CLAUSE

CORE

RP NUC RP

V[PRED+]

Kim smashed the glass
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Recap: syntactic composition

Mode of composition II: (sister) adjunction

SENTENCE

CLAUSE

PrCS CORE

TNS[OP+] NUC

RP RP PRED ADV[PERI+]

V

what did Kim smash yesterday

SENTENCE

CLAUSE

PrCS CORE

NUC

RP RP V[PRED+]

what Kim smash

CLAUSE∗

TNS[OP+]

did

CORE∗

ADV[PERI+]

yesterday
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Recap: syntactic composition

Mode of composition II: (sister) adjunction
SENTENCE

CLAUSE

CORE

NUC

RP ADV[PERI+] PRED RP ADV[PERI+] ADV[PERI+]

V

Kim evidently smashed the glass deliberately yesterday

SENTENCE

CLAUSE

CORE

NUC

RP V[PRED+] RP

Kim smashed the glass

CLAUSE∗

ADV[PERI+]

evidently

CORE∗

ADV[PERI+]

deliberately

CORE∗

ADV[PERI+]

yesterday
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Recap: syntactic composition

Wh-extraction

(1) What does John think Kim smashed?

Sketch of analysis:

SENTENCE

CLAUSE

PrCS CORE CLAUSE

RP RP NUC CORE

RP NUC

what does John think Kim smashed
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Recap: syntactic composition

Wh-extraction

(2) What does John think Mary claimed Kim smashed?

Compositional derivation:

SENTENCE

CLAUSE

CLAUSE

PrCS CORE CLAUSE

RP RP NUC

think
CLAUSE

CORE CLAUSE

RP NUC

claim
CLAUSE

CORE

RP NUC

smash
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Recap: syntactic composition

Wh-extraction

(2) What does John think Mary claimed Kim smashed?

Compositional derivation:×SENTENCE

CLAUSE

CLAUSE

PrCS CORE CLAUSE

RP RP NUC

think
CLAUSE

CORE CLAUSE

RP NUC

claim
CLAUSE

CORE

RP NUC

smash

SENTENCE

CLAUSE

CLAUSE

CORE CLAUSE

RP NUC

think
CLAUSE

CORE CLAUSE

RP NUC

claim

CLAUSE

PrCS CLAUSE

RP CORE

RP NUC

smash
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Recap: syntactic composition

Mode of composition III: wrapping (substitution) (special versions)

γ

δ

X

β

Xα

X

X

 

γ

δ α

β

X

X

γ

β

X

X
α

X

X

 

γ

α

β

X

X
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Recap: syntactic composition

Modes of composition (↝ Tree Wrapping Grammar; TWG)

I. Simple substitution

α
X

β

X
 

α

β

X

II. Sister adjunction

α

βL βR

X

γ

X∗  
α

βL βRγ

X

III. Wrapping substitution

γ

δL δR

Y

β

X
α

Y

X

 α

γ

δL δR

Y

β

X
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Syntactic composition

Control and matrix coding (≈ raising)

SENTENCE

CLAUSE

CORE CORE CORE

RP NUC RP CLM NUC RP CLM NUC RP

Mary expected John to ask Kim to clean the floor

SENTENCE

CLAUSE

CORE
CORE

CORE CORE

RP NUC RP CLM NUC CLM NUC RP

John told Kim to try to clean the floor

SENTENCE

CLAUSE

CORE
CORE

CORE CORE

RP NUC CLM NUC RP CLM NUC RP

John tried to persuade Kim to clean the floor

11 / 45



Syntactic composition

Control and matrix coding (≈ raising)

SENTENCE

CLAUSE

CORE CORE CORE

RP NUC RP CLM NUC RP CLM NUC RP

Mary expected John to ask Kim to clean the floor

CLAUSE

CORE CORE

RP NUC RP

expected

CLAUSE

CORE CORE

NUC RP

(to) ask

CLAUSE

CORE

NUC RP

(to) clean

 

CLAUSE

CORE CORE CORE

RP NUC RP NUC RP NUC RP
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Syntactic composition

Control and matrix coding (≈ raising)

SENTENCE

CLAUSE

CORE
CORE

CORE CORE

RP NUC CLM NUC RP CLM NUC RP

John tried to persuade Kim to clean the floor

CLAUSE

CORE

CORE CORE

RP NUC

tried

CLAUSE

CORE CORE

NUC RP

(to) persuade

 

CLAUSE

CORE CORE

CORE CORE

RP NUC NUC RP
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Syntactic composition

Control, matrix coding & wh-extraction

(3) Whom did Mary expect John to ask to clean the floor?

CLAUSE

CORE CORE

RP NUC RP

expected

CLAUSE

PrCS CORE CORE

RP NUC

(to) ask

CLAUSE

CORE

NUC RP

(to) clean

 

CLAUSE

PrCS CORE CORE CORE

RP RP NUC RP NUC NUC RP
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Recap: syntax-semantics interface

Example

(4) Adam ate an apple.

RP
[I=u]

‘Adam’

u
⎡
⎢
⎢
⎢
⎣

person
name ‘Adam’

⎤
⎥
⎥
⎥
⎦

CLAUSE

CORE
[I=e]

RP
[I=y]

NUC

V

‘ate’

RP
[I=x]

e

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎣

eating
actor x
theme y

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎦

RP
[I=v]

‘an apple’

v[apple]

x ≜u y ≜ v

CLAUSE

CORE
[I=e]

RP
[I=y]

‘an apple’

NUC

V

‘ate’

RP
[I=x]

‘Adam’

e

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎣

eating

actor x
⎡
⎢
⎢
⎢
⎢
⎣

person

name ‘Adam’

⎤
⎥
⎥
⎥
⎥
⎦

theme y [apple]

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦

eeating

x
person

‘Adam’

y apple

actor

name

theme
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Recap: syntax-semantics interface

Summary of the LTAG + frame semantics perspective on RRG:

Elementary construction
= elementary tree (full argument projection) + semantic frame

+ linking of frame node variables to interface features in the tree

“Complicate locally, simplify globally”

1. A small set of (global) operations for syntactic composition

2. Many linguistic regularities and generalizations are encoded in

elementary constructions → decomposition in the metagrammar

Special tree operations because of flat syntactic structures:

(Wrapping) substitution and sister adjunction.

Argument linking rules as constraints in the metagrammar.
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Syntax-semantics interface

“Raising to object” (e.g. NP expect / believe / require NP to-INF)

CLAUSE[I=e ]

CORE[I=e ] CORE[
I=e ′

ε = y

]

RP[I=x ] NUC[I=e ] RP[I=y ]

V[
I=e
PRED +

]

e




de-re-attitude
COGNIZER x
TOPIC y

CONTENT e ′
[
situation

]




participant-of (y, e ′)

Note Passive is possible in both cores:

(5) Mary expects the grant proposal to be completed within the next week.

The grant proposal is expected to be completed within the next week.
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Operator projection

NUC

  PRED

NUC

     CORE

V

 CLAUSE

SENTENCE

CLAUSE

   CORE

SENTENCE

Aspect 
Negation 
Directionals

Directionals 
Event quant 
Modality 
Negation

Status 
Tense 
Evidentials 
Illocutionary  
    Force

SENTENCE

CLAUSE

   CORE

NUC

PRED

V

Will they have to be leaving?

V

ASP          NUC

TNS             CLAUSE

 IF                    CLAUSE

SENTENCE

NP

MOD          CORE

[Van Valin 2005: 12/14]
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Adding features

In TAG (mostly binary tree structures), we have top and bo�om feature

stuctures that can constrain adjunction.

S

a S
[c +]

[c −]

b

S
[c +]

S
∗[c 1 ]

c ↝

S

a S
[c +]

[c +]

S
[c 1 ]

[c −]
c

b
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Adding features

In our flat structures with sister adjunction, we use le� and right edge

features to capture adjunction constraints.

[c +] [c −]

S

a b

[c +] [c 1 ]

S
∗

c

↝

[c +] [c +] [c 1 ] [c −]

S

a c b
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Adding features

Finite set of untyped feature structures with structure sharing

within elementary trees (just like TAG, Vijay-Shanker & Joshi, 1988).

Nodes have a single feature structure while edges have a le� one

and a right one.

In a sister adjunction, the feature structure of the root of the adjoined

tree unifies with the one of the target node.

In the final derived tree, the two feature structures between two

neighbouring edges have to unify.

Furthermore, features on the le�most (resp. rightmost) edge percolate

upwards, except if there is a substitution node, which blocks feature

percolation.
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Integrating operators

Each operator belongs to a certain level of RRG’s layered structure:

Layer Nucleus Core Clause

Operators Aspect Directionals Status

Negation Event quantification Tense

Directionals Modality Evidentials

Negation Illocutionary Force

The operator level explains

the scope behavior: structurally higher operators take scope over

lower ones

surface order constraints: higher operators are further away from

the nucleus of the structure.
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Integrating operators

Problem: constituent and operator structure are not completely parallel.

An operator belonging to a specific layer can be surrounded by elements

belonging to a lower layer in the constituent structure.

CL

CO

RP

John

NUC

V

V

NUC

CO

CL

sleeping

TNS

has

ASP

been

↝

CL

CO

RP

John

NUC

V

sleepinghas been
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Integrating operators

The following holds:

The hierarchical order of constituent and operator structure is the

same.

The existence of a layer in the operator projection requires that this

layer also exists in the constituent structure.

We model the operator projection within the features while a�aching the

operators at their surface position.

CL[tns pres]

CO

RP

John

NUC[asp perf ]

V

sleeping

OP[cl [tns pres]]

has OP
[nuc [asp perf ]]

been
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Integrating operators

Features for operators (syntactic category OP):

edge features tns etc. that express the presence/absence of a specific

operator and that can be used to formulate obligatory adjunction

constraints.

edge feature ops (= operator structure), its value being a feature

structure with features cl, co and nuc with possible values + or −.

ops guarantees that nuclear, core and clausal operators have to

appear in this order when moving outwards from the nuclear predicate.

node features that specify the contribution of the operator, for

instance [nuc [asp perf], cl [tns past]] for the operator had in “John

had slept”.
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Integrating operators

[
tns 2

ops 4

] [
tns 2

ops 4

] [tns −]

CL[tns 1 ]

[tns +]

CO[tns 1 ]

RP NUC

[ops 3

⎡
⎢
⎢
⎢
⎢
⎢
⎣

cl −

co −

nuc −

⎤
⎥
⎥
⎥
⎥
⎥
⎦

] [ops 3 ]

V

sleeping

[
tns +

ops[cl +]
] [tns −]

CO[tns pres]∗

OP[cl [tns pres]]

has

[ops[nuc +]] [ops [
cl −

co −
]]

NUC[asp perf ]∗

OP[nuc [asp perf ]]

been
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Integrating operators

[
tns 2

ops 4

] [
tns 2

ops 4

] [tns −]

CL[tns pres]

[tns +]

CO[tns pres]

RP

John

NUC[asp perf ]

[ops 3

⎡
⎢
⎢
⎢
⎢
⎢
⎣

cl −

co −

nuc −

⎤
⎥
⎥
⎥
⎥
⎥
⎦

] [ops 3 ]

V

sleeping

[
tns +

ops[cl +]
] [tns −]

OP[cl [tns pres]]

has [ops[nuc +]] [ops [
cl −

co −
]]

OP[nuc [asp perf ]]

been
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Derivation of complex sentences

Operators in complex sentences

In subordination structures, operator projections are built locally. The

composition operation is substitution, which means that edge feature

percolation is blocked.

(6) [[Kim told Pat]CO [that [she will arrive late]CO ]CL ]CL

The two CL nodes in this structure have di�erent tns values, provided by

told and will respectively.
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Derivation of complex sentences

Subordination structure

CL
[tns past]

[tns +]

CO CL

RP

[tns +]

NUC

V

RP

toldKim Pat

CL
[tns 1 ]

LM

[tns +]

CO
[tns 1 ]

RP

[tns 2 ] [tns 2 ]

CO
[tns fut]

[tns +] [tns −]

OP

[tns −]

NUC

V

ADV

that she

will

arrive late

29 / 45



Derivation of complex sentences

Cosubordination structures in RRG

have basically the form [[ ]X [ ]X]X.

have the characteristic property that X-operators are realized only

once but have scope over both constituents.

Examples from Van Valin (2005):

(7) [[Gid-ip]CO
go-lm

[gör-meli-yiz]CO]CO
see-mod-1pl

(Turkish)

‘We ought to go and see.’

(8) [[Kim mustMOD go]CO [to try]CO [to wash the car]CO]CO

We assume that it is a general property of cosubordination elementary

trees that operator features get passed upwards to the higher X.
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Derivation of complex sentences

[[Gid-ip]CO [gör-meli-yiz]CO]CO

Proposal for the elementary trees:

Special cosubordination tree for gör PRO that provides a lower and a

higher CO node.

CO operator features (e.g., mod) are shared between the two CO

nodes and thereby passed upwards from the lower node.

gid-ip is added by adjunction, targeting the higher CO node, thereby

adding a second CO daughter.

Edge feature cos (values +/-) that indicates that adjunction of at

least one more core to the le� is obligatory.

Node feature cos (values +/-) that indicate whether a node is the

root of a cosubordination structure.
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Derivation of complex sentences

Cosubordination structure

CL

[cos +]

CO
[mod 1 ,cos +]

[cos −]

CO
[mod 1 ]

NUC PRO

V

gör yiz

CO[cos +]

[cos +]

CO

NUC LM

V

gid ip

CO
[mod deont]

OP[co [mod deont]]

meli
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Derivation of complex sentences

Cosubordination structure

CL

[cos +]

CO
[mod deont,cos +]

[cos +]

CO

[cos −]

CO
[mod deont]

NUC LM NUC
OP
[co [mod deont]]

PRO

V V

gid ip gör meli yiz
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Derivation of complex sentences

Multi-verb constructions (MVCs) ↝ constructions with more than one verb

Not so interesting MVCs:

(9) a. John likes Mary and Harry likes Sally. (clausal coordination)

b. John thought that Harry likes Sally. (clausal subordination)

More interesting MVCs:

(10) a. Maria

Maria

sah
see.past.3sg

Peter

Peter

gähnen.

yawn.inf

b. Peter

Peter

kam
come.past.3sg

gerannt.
run.ptcp.past

Interesting MVCs ≃ (more or less tightly) interwoven constructions which

resist a straightforward coordination or subordination analysis and

describe a complex, unitary event
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Derivation of complex sentences

Examples of (transitive) MVCs

(11) Edo (Edoid, Niger-Kongo; Stewart 2001)

Òzó

Ozo

lé
cook

èvbàré

food

ré.

eat

‘Ozo cooked the food and ate it.’

↝ “consequential” serial verb construction in Èdó (Stewart 2001),

in addition to the resultative and purposive construction and

covert coordination, among others.

(12) Korean (Lee 1992)

Ku-nun

he-top

koki-lul

meat-acc

kwu-e
broil-lnk

(masisskey)

(deliciously)

mek-ess-ta.

eat-past-decl

‘He broiled the meat and ate it (with pleasure).’
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Derivation of complex sentences

“Transitivity harmony” in transitive motion MVCs

(13) Mangghuer (Mongolic, Altaic; Slater 2003)

Gaga=ni

elder.brother=acc

gan-si

3sg-pl

lake
pull

gher-gha-jiang.

go.out-caus-objv.prf

‘Elder Brother, they dragged out.’

(14) Japanese (Cro� et al. 2010)

Watashi

1sg

wa

top

taru

barrel

o

acc

korogashi-te
roll(caus)-te

chikashitsu

basement

ni

loc

ire-ta.

take.into-past

‘I rolled the barrel into the basement.’

Observation (≈ Yo Matsumoto)

If the directional or deictic verb is the head of the transitive motion

construction, then it should have the actor as an argument and, hence,

should be transitive as well.
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Derivation of complex sentences

Bisang (1995) on verb serialization and converbs:

Verb serialization and converbs are areal phenomena.

Serial verb constructions and converb constructions cover basically

the same functional domains:

general: juxtaposition / modification / government

specific: resultative / directional / causative / . . .

Converb languages have developed (for certain reasons) an

asymmetry in the morphological marking of the elements of MVCs.

Converbs are verb forms specialized for the expression of adverbial
subordination.

However:

Converb constructions are not subordinating, in general.

dependency /= embedding

↝ cosubordination
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Derivation of complex sentences

Common distinctions: converbal / serializing / (clause) chaining

Converbs can be defined as “verb forms that are specialized for the expression

of adverbial subordination, but cannot form a sentence on their own, i.e. they

do not occur as main predicates of independent clauses”. (Bisang 1995)

[. . . ] prototypical converbal clauses are subordinate (in the sense of

‘embedded’), while prototypical medial clauses in clause-chaining

constructions are not subordinate, but cosubordinate (in the sense of

Foley/Van Valin 1984 [. . . ]). (Haspelmath 1995)

Verb serialization is the unmarked juxtaposition of two or more verbs or verb

phrases (with or without subject and/or object), each of which would also be

able to form a sentence on its own. (Bisang 1995)

A serial verb construction is a monoclausal construction consisting of multiple

independent verbs with no element linking them and with no

predicate-argument relation between the verbs. (Haspelmath 2016)
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Derivation of complex sentences

(15) Yu-slóhaŋ
by.pulling-slide

a-wíčha-∅-ye.

am-3pl.ug.anim-3sg.ac-go

(Lakhota)

‘She was dragging them away.’

ac – Actor

am – Accompanied motion

anim – Animate

ug – Undergoer

$-"64&
[* = F]

$03&
[* = F]

$03&
[* = F�]

$03&
[* = F�]

/6$
[* = F�]

130
[* = Z ]

130
[* = Y ]

/6$
[* = F�]

7
[* = F�]

7
[* = F�]

\X�VOµKD
 D�X­ÍIB�»�\H

F� VXEDFWLYLW\�RI F

F�




H[WHQGHG�FDXVDWLRQ

130(

∥∥∥∥∥∥∥∥∥∥∥∥∥∥∥




$"64&



SXOOLQJ�RQ

&''&$503 Y

1"5*&/5 Z




&''&$5



WUDQVORFDWLRQ

.07&3 Z

."//&3 VOLGLQJ







∥∥∥∥∥∥∥∥∥∥∥∥∥∥∥




F� VXEDFWLYLW\�RI F

F�




DFFRPSDQLHG�PRWLRQ

130(

∥∥∥∥∥∥∥∥∥∥∥∥




WUDQVORFDWLRQ ∧ VWD\�ZLWK
.07&3 Y

1"5)

[
%*3 DZD\

]

&''&$503 Y

5)&.& Z




∥∥∥∥∥∥∥∥∥∥∥∥



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Derivation of complex sentences

�estion: Are core cosubordination constructions

1. elementary constructions (≈ syntactic templates / constructional schemas)

or are they

2. compositional structures derived by the modes of syntactic (and

semantic) composition?

Key argument for Option 2: iteration

Possible ways of composition:

wrapping

CORE

CORE CORE

NUC

CORE

CORE CORE

NUC

CLAUSE

CORE

CORE

NUC

 

CLAUSE

CORE

CORE CORE CORE

NUC NUC NUC

sister adjunction

CORE*

CORE

NUC

CORE*

CORE

NUC

CLAUSE

CORE

CORE

NUC

 

CLAUSE

CORE

CORE CORE CORE

NUC NUC NUC

40 / 45



Derivation of complex sentences

�estion: Are core cosubordination constructions

1. elementary constructions (≈ syntactic templates / constructional schemas)

or are they

2. compositional structures derived by the modes of syntactic (and

semantic) composition?

Key argument for Option 2: iteration

Possible ways of composition:

wrapping

CORE
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NUC

CORE
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CORE

CORE CORE CORE

NUC NUC NUC
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NUC
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CORE
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Derivation of complex sentences

(16) Yu-slóhaŋ
by.pulling-slide

a-wíčha-∅-ye.

am-3pl.ug.anim-3sg.ac-go

‘She was dragging them away.’

“licenced

adjunction”

“macrorole

unification”

$03&�
[
* = F′

$046#+

]

$03&
[* = F�]

/6$
[* = F�]

7
[* = F�]

\X�VOµKD


[$046#+]

$-"64&
[* = F]

$03&
[
* = F
$046#+

]

$03&
[* = F�]

130
[* = Z ]

130
[* = Y ]

/6$
[* = F�]

7
[* = F�]

D�X­ÍIB�»�\H

[$046#+]

[$046#−]

F� VXEDFWLYLW\�RI F
′

F�




H[WHQGHG�FDXVDWLRQ

"$503 Y ′

6/%&3(0&3 Z ′

130( ‖. . . ‖




F� VXEDFWLYLW\�RI F

F�




DFFRPSDQLHG�PRWLRQ

"$503 Y

6/%&3(0&3 Z

130( ‖. . . ‖



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Derivation of complex sentences

(17) Watashi

1sg

wa

top

taru

barrel

o

acc

korogashi-te
roll(caus)-te

chikashitsu

basement

ni

loc

ire-ta. (Japanese)

take.into-past

‘I rolled the barrel into the basement.’

CLAUSE

CORE

CORE CORE

RP RP NUC RP NUC

watashi wa taru o korogashi-te chikashitsu ni ire-ta

CORE

CORE CORE

RP RP NUC

korogashi-te

CLAUSE

CORE

CORE

RP NUC

ire-
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Constructional schemas

Example Adjectival resultative construction in English

(kick open, push shut, wipe clean, ... )

CLAUSE[I=e ]

CORE[I=e ]

NUC[I=e ]

NUC[I=e ′] NUC[I=s ]

RP[I=x ] RP[I=y ]V[
I=e ′

PRED+

] ADJ[
I= s
PRED+

]

e




causation

CAUSE e ′
[

EFFECTOR x
]

EFFECT


RESULT s

[
state
PATIENT y

]


ACTOR x
UNDERGOER y



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Constructional schemas

Example Adjectival resultative construction in English

CLAUSE[I=e ]

CORE[I=e ]

NUC[I=e ]

NUC[I=e ′] NUC[I=s ]

RP[I=x ] RP[I=y ]V[
I=e ′

PRED+

] ADJ[
I= s
PRED+

]

e




causation

CAUSE e ′
[

EFFECTOR x
]

EFFECT


RESULT s

[
state
PATIENT y

]


ACTOR x
UNDERGOER y




NUC[I=e ]

V[
I=e ′

PRED+

] ADJ[
I=s
PRED+

]≺∗

e




causation
CAUSE e ′

EFFECT

[
RESULT s

[
state

]]




A

(state → PATIENT : ⊤)

A

(CAUSE EFFECTOR : ⊤ → CAUSE EFFECTOR
.
= ACTOR)

A

(EFFECT RESULT PATIENT : ⊤ → EFFECT RESULT PATIENT
.
= UNDERGOER)

CORE[I=e ]

RP[I=x ] [PRED +] RP[I=y ] [PRED +]≺ ≺ ≺

e

[
ACTOR x
UNDERGOER y

]

NUC

NUC NUC

CLAUSE[I=e ]

CORE[I=e ]

CORE[I=e ]

NUC[I=e ]

NUC[I=e ]

[
I=e
PRED+

]
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