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Motivation

@ Necessary tool for grammar implementation in the RRG framework
(Van Valin 2005, Kallmeyer and Oswald 2017)

o Implemented as part of TuLiPA (Arps and Petitjean 2018)
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© Recap: Tree composition in RRG
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Substitution and sister adjunction
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Wrapping substitution

R R
- ) ] |
X" X X
| | | | .
Ny -"---_d N d d N d
a a a a

Parsing Role and Reference Grammar



© The Algorithm: Intuition
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The General Idea

Presented in Kallmeyer (2018)
Chart parser
Bottom-up: Scan input, then move to root of derived tree

(more or less) left-to-right combination of daughters

Does not require binary trees
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Moving in elementary trees: Intuition

@ Two positions on each node p:

» 1: Span below p
» T: Span below p and p’s left sisters

@ Scanning
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Moving in elementary trees: Intuition

@ Two positions on each node p:
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Moving in elementary trees: Intuition

@ Two positions on each node p:

» |: Span below p
» T: Span below p and p’s left sisters

© Scanning

@ No left sister

© Combine with right sister 2x
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Substition: Intuition

When in root node, look for substitution nodes with same label:

A A
a Al Al a
Ax
a
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Wrapping: Intuition

Gaps keep track of wrappings below in the tree. Here: ((1,3,N))
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Wrapping: Intuition

Gaps keep track of wrappings below in the tree. Here: ((1,3,N))
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Wrapping: Intuition
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Wrapping: Intuition

Gaps keep track of wrappings below in the tree. Here: ((1,3,N))
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Wrapping: Intuition

Gaps keep track of wrappings below in the tree. Here: ((1,3,N))
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Sister adjunction: Intuition

@ two cases: adjoining to a leftmost daughter or further right

@ extend the span of the sister in the target tree

CL cL
| n |
CO* ----- >CQ ¢-------- CO* co
] I |
Adv — Pred RP — Adv  Pred RP PP

— T~
‘ ‘ A after ‘ ‘

never  feed a gremlin never  feed a gremlin after
midnight

midnight
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@ The Algorithm: Deduction rules
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Scanning the input

Axioms by scanning:

Example: w = aab

— label(~, p) = w;
BP0, mo] e P) = win

i T 1:[a,11,0,1,(),no]
A 2:[a,21,1,2,(),nol
d; a2 A\L b3 3: [772J_727 3) <>7 nO]
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Moving in elementary trees |

[77( )J—?IL/?r Ws?]

No-left-sister:
[77( )T?ILj?r Ws?]

Example: w = aab

ar A VI p 1:a,14,0,1,0), no]
A 2:[a,2,,1,2,(), noj

3 . [’}/,2J_72) 3’ <>7 no]

ai‘ ar A\L b3 4 - [0[, ]-T; 07 ]‘7 <>7 nO]
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Moving in elementary trees Il

Combine-sisters:
[v:(p- m)T,i1,i2,T1,n0], [y, (p- (m+1)) 1,2, i3,T2,no]
[v:(p-(m+1))7,i1,i3,T1 002, no]

Example: w = aab
_ 1:[a,11,0,1,(),no]
ra TA 2 [0, 21,1,2,(), nol
VANEEVAN 3:[7,21,2,3,(),no]
al a3 Al bs 4:[a,17,0,1, (), no]
5: [, 27,0,2,(), noj )
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Moving in elementary trees Il

[v,(p-m)T,i,j,T,no] no node (p-(m+ 1)) exists

Move-up: P
ove-up [v,pi,i,j,T, ws?] ws? = yes if p is a d-daughter

Example: w = aab

1:[e,1,,0,1,(),no]

_ 2:[e,21,1,2,(), noj

“iap 3:[7,2i,23<>,no]
N A 4: o, 17,0,1, (), nol

al a3 Al bs 5: o, 2T702<>,n0]
6: [a,e1,0,2,(), noj
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Moving in elementary trees Il

[v,(p-m)T,i,j,T,no] nonode (p-(m+ 1)) exists

Move-up: [v,pi,i,j,T, ws?] ws? = yes if p is a d-daughter

Example: w = aab

1:[e,11,0,1,(), no]
_ 2:[,21,1,2,(), nol
@ A7 T 3:[’}/,2J_,2,3,<>,n]
/\ A U [a? 1T>0>17<>7n0]
at a3 Al b3 5: [a,27,0,2,(), noj
6: [O[,EJ_,O,2, <>’n ]

7: o, €e1,0,2,(), noj )
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Substitution |

[, €T,1,4,T, noj

Substitute:

[77pﬁ_7 ia.jv r7 I‘IO]

Example: w = aab

A?
AN

a1 a3

~

A

Alg b3

label (v, p
v(p") is a substitution node

O ~NO 1 WN -

e, 11,0,1, (), noj
e, 21,1,2, (), nol
[v,21,2,3,(), noj
s e, 17,0, 1, (), noj
e, 27,0,2, (), noj
e, e1,0,2,(), noj
e e1,0,2, (), noj
[v,11,0,2,(), nol

') = label(a, €)
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Reaching the top
Goals: [o,€,0, |wl|, (), no]

Example: w = aab

(a7 v
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4 .5 9 10
aj a3 Alg bs
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I3 om0, 85
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0
0
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Y
0
Y
0
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) no]
, o]
]
]
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Wrapping substitution |

Predict-wrapping;:
[O[, b1, i7.j7 F,yes]

— label(v, p’) = label(c,
B2, ((i.J. label(y, )}y, o] '22€10-P) (a:p)
Example: w = daad
o R vl
X X 8 [0,1.1,,1,3, (), yes]
| | | 9 [7,21,1,3, ((1,3,N)), no]
Ngsg d Nlg d
a a
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Complete-wrapping
Complete-wrapping:
[776—“ I 10 <<ﬂ7 fa, Y>> oly, WS?]7 [Oé, (P ) m)J_a f1, 2, F3,yes]
[Oé, (p ! m)J_v ia.jv r1 © r3 © r27 no]

label(a,p-m) =Y
label(~y, €) = label(a, p)
Example: w = daad
v

¥ R
| 8 [a,1.11,1,3,(), yes]
X

4
x13 9 [v,21,1,3,((1,3,N)), noj

13 [7,27,0,4, ((1,3,N)), no]

Nagia d Nlod 091 0.4.0), o]

]

a a
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Reaching the top

Example: w = daad

a R19 v

X16 X13

| | |
N}158,14 d Nlo

8 [, 1.1,,1,3

(), yes]
9 [’77 2J_a 15 3 <<17

3,N)), no]

13 [y,21,0,4, ((1,3,N)), no]

| 14 [,1.1,,0,4, (), nol
d 15 [a,1.17,0,4, (), no]

16 [a,1,,0,4, (), no]

a a 6o o
19 [a, €T1,0,4, (), noj )
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Left-adjoin

Left-adjoin:

[v,(p-1)7, k2, 03,2, n0], [B,€T,i1,i2,T1,n0] [ an aux. tree with

[’77 (P : 1)Ta ilv i37 r1 o r2a no] /abe/(ﬁa 6) = /abel(r% p)
Example
CL
COMIT —-mmmmne- ' CO

17 : [never,eT,0,1, (), no]
| 18 : [feed,1.17,1,2,(), no]

Adv Pred!8 RP
never feed a gremlin
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Left-adjoin

Left-adjoin:

[77 (p . 1)T7 i2a i37 r27 n0]7 [B? €T, i17 i2; rla nO] 6 an aux. tree with

['7, (P : 1)Ta ilv i37 r1 o r2a no] /abe/(ﬁa 6) = /abel(r% p)
Example
CL
QO mmme=amae » CO 17 . [never,eT,0,1,(), no]
| 18 : [feed,1.17,1,2,(), no]
Adv Pred18:19 RP 19: [feed, 1.1+,0,2, <>, no]
never feed a gremlin
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Right-adjoin

Right-adjoin:

[v,(p-m)T,i1,i2,T1,n0],[B, €T, 2, i3, 2,n0] B an aux. tree with

[v,(p-m)T,i1,i3,T1 02, no label(3, €) = label(v, p)
Example
CL
‘ 17 : [never,eT,0,1,(), no
0 P 0 4= e e CcoO* 2t 18 : [feed,1.17,1,2,(), no]
| ] P\P 19: [feed,1.17,0,2,(), no]
Adv Predl819  Rp20 20 : [feed,1.27,0,4, (), no]
‘ ‘ % 21 : [midnight, eT, 4,6, (), no]
= Q atrter
never feed  agremlin  idnight
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Right-adjoin

Right-adjoin:

[v,(p-m)T,i1,i2,T1,n0],[B, €T, 2, i3, 2,n0] B an aux. tree with
[’ya (P : m)Ta i, 13, M0 r27 no] Iabe/(ﬁ, 6) = /abel('y, P)

Example

‘ 17 : [never,eT,0,1,(), no]
18 : [feed,1.17,1,2,(), no]
0

‘ ’—‘ | 19 : [feed,1.17,0,2, (), no]
20 : [feed,1.27,0,4,(), no]

PP

Adv Pred!®19  RP2022 "~ 21: [midnight,eT,4,6, ), no]
|l S TR 22 [feed, 1271,0,6, (), no]

never  feed a gremlin midnight
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Take-home message

Bottom-up chart parsing algorithm for RRG
parse items store node in elem. tree, span, gaps for wrapping
parser does not handle e-nodes

handles unlexicalised trees

complexity increases with size of gap list (number of non-nested
wrappings across one node)
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