Arc-Eager Parsing Algorithm

* |nitialize the processed stack with the “0* token
on top of it

* Initialize the input stack by putting all tokens
(1 .. n)in the sentence on it

* While the input stack is not empty:
- predict the probabilities of operations
- remove not permissible operations

- execute the most probable operation



Arc-Eager Parser Operations

Leftarc

Makes the top token of the input stack the head of the top token of the
processed stack

Pops the top token from the processed stack

Rightarc

Makes the top token of the processed stack the head of the top token of
the input stack

Moves the top token of the input stack on top of the processed stack

Reduce

Pops the top token from the processed stack, if it already has been
attached to all of its dependents to the right

Shift
Moves the top token of the input stack on top of the processed stack
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Arc-Eager Training Example

[ ]

[0] [9,8,7,6, 5,4, 3, 2,1]

wfin=He pin=PRP pinp1=VBD wfinp2=he pinp2=PRP pinp3=MD pinp4=RB shift

o He1 said2 hes will4 now.s considers those7 offerss .9



Arc-Eager Training Example

[ ]

[0, 1] [9,8,7,6,5,4,3, 2]

wfin=said pin=VBD wfpr=He ppr=PRP dtpr=SBJ pinp1=PRP wfinp2=will pinp2=MD
pinp3=RB pinp4=VB leftarc

o He1 said2 hes will4 now.s considers those7 offerss .9



Arc-Eager Training Example

[(1,2)]

[0] [9,8,7,6,5,4,3, 2]

wfin=said pin=VBD pinp1=PRP wfinp2=will pinp2=MD pinp3=RB pinp4=VB rightarc

SBJ

o He1 said2 hes willsa now.s considers those7 offerss .9



Arc-Eager Training Example

[(1,2), (2,0)]

[O’ 2] [9’ 8’ 7, 6, 5’ 47 3]

wfin=he pin=PRP wfpr=said ppr=VBD dtpr=ROOT pinp1=MD wfinp2=now pinp2=RB
pinp3=VB pinp4=DT shift

ROOT
SBJ

o He1 said2 hes will4 now.s considers those7 offerss .9



Arc-Eager Training Example

[(1,2), (2,0)]

[0, 2, 3] [9,8,7,6, 5, 4]

wfin=will pin=MD wfpr=he ppr=PRP dtpr=SBJ wfprp1=will pprp1=MD pinp1=RB
wfinp2=consider pinp2=VB pinp3=DT pinp4=NNS leftarc

ROOT
SBJ

o He1 said2 hes will4 now.s considers those7 offerss .9



Arc-Eager Training Example

[(1,2), (2,0), (3,4)]

[0, 2] [9,8,7,6, 5, 4]

wfin=will pin=MD wfpr=said ppr=VBD dtpr=ROOT pinp1=RB wfinp2=consider pinp2=VB
pinp3=DT pinp4=NNS rightarc

ROOT
SBJ SBJ

o He1 said2 hes will4 now.s considers those7 offerss .9



Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2)]

[0, 2, 4] [9, 8, 7, 6, 5]

wfin=now pin=RB wfpr=will ppr=MD dtpr=0BJ wfprp1=now pprp1=RB pinp1=VB
wfinp2=those pinp2=DT pinp3=NNS pinp4=. rightarc

ROOT OBJ

=LA

o He1 said2 hes will4 now.s considers those7 offerss .9




Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4,2), (5,4)]

[0, 2, 4, 5] [9, 8, 7, 6]

wfin=consider pin=VB wfpr=now ppr=RB dtpr=TMP wfprp1=consider pprp1=VB
pinp1=DT wfinp2=offers pinp2=NNS pinp3=. reduce

ROOT OBJ

=ILE

o He1 said2 hes will4 now.s considers those7 offerss .9




Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4,2), (5,4)]

[0, 2, 4] [9, 8, 7, 6]

wfin=consider pin=VB wfpr=will ppr=MD dtpr=0BJ wfprp1=now pprp1=RB pinp1=DT
wfinp2=offers pinp2=NNS pinp3=. rightarc

ROOT OBJ

=L

o He1 said2 hes will4 now.s considers those7 offerss .9




Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2), (5,4), (6,4)]

[0, 2, 4, 6] [9, 8, 7]

wfin=those pin=DT wfpr=consider ppr=VB dtpr=VC wfprp1=those pprp1=DT pinp1=NNS
wfinp2=. pinp2=. shift

ROOT OBJ VC

S

o He1 said2 hes will4 now.s considers those7 offerss .9




Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2), (5,4), (6,4)]

[0, 2,4,6, 7] [9, 8]

wfin=offers pin=NNS wfpr=those ppr=DT dtpr=NMOD wfprp1=offers pprp1=NNS pinp1=.

leftarc
ROOT OBJ VC
SBJ l SBJl TMP l
v v

o He1 said2 hes will4 now.s considers those7 offerss .9



Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2), (5,4), (6,4), (7,8)]

[0, 2, 4, 6] [9, 8]

wfin=offers pin=NNS wfpr=consider ppr=VB dtpr=VC wfprp1=those pprp1=DT pinp1=.

rightarc
ROOT OBJ VC
SBJ l SBJl TMP l NMOD
v . v

o He1 said2 hes will4 now.s considers those7 offerss .9



Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2), (5,4), (6,4), (7.8), (8,6)]

[0, 2, 4, 6, 8] [9]

wfin=. pin=. wfpr=offers ppr=NNS dtpr=0OBJ wfprp1=. pprp1=. reduce

ROOT OBJ VC OBJ
SBJl SBJl TMP l ‘ NMOD l
; ol '

o He1 said2 hes willsa now.s considers those7 offerss .o



Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2), (5,4), (6,4), (7.8), (8,6)]

[0, 2, 4, 6] [9]

wfin=. pin=. wfpr=consider ppr=VB dtpr=VC wfprp1=those pprp1=DT reduce

ROOT OBJ VC OBJ

S ST L e

o He1 said2 hes willsa now.s considers those7 offerss .o




Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2), (5,4), (6,4), (7.8), (8,6)]

[0, 2] [9]

wfin=. pin=. wfpr=said ppr=VBD dtpr=ROOT rightarc

ROOT OBJ VC OBJ
SBJl SBJl TMP l ‘ NMOD l
y ¢l .

o He1 said2 hes willsa now.s considers those7 offerss .o



Arc-Eager Training Example

[(1,2), (2,0), (3,4), (4.2), (5,4), (6,4), (7.8), (8,6), (9,2)]

[0, 2, 9] [ ]

P

S EE =

o He1 said2 hes willsa now.s considers those7 offerss .o



Output

wfin=He pin=PRP pinp1=VBD wfinp2=he pinp2=PRP pinp3=MD pinp4=RB shift

wfin=said pin=VBD wfpr=He ppr=PRP dtpr=SBJ pinp1=PRP wfinp2=will pinp2=MD pinp3=RB
pinp4=VB leftarc

wfin=said pin=VBD pinp1=PRP wfinp2=will pinp2=MD pinp3=RB pinp4=VB rightarc

wfin=he pin=PRP wfpr=said ppr=VBD dtpr=ROOT pinp1=MD wfinp2=now pinp2=RB pinp3=VB
pinp4=DT shift

wfin=will pin=MD wfpr=he ppr=PRP dtpr=SBJ wfprp1=will pprp1=MD pinp1=RB wfinp2=consider
pinp2=VB pinp3=DT pinp4=NNS leftarc

wfin=will pin=MD wfpr=said ppr=VBD dtpr=ROOT pinp1=RB wfinp2=consider pinp2=VB pinp3=DT
pinp4=NNS rightarc

wfin=now pin=RB wfpr=will ppr=MD dtpr=0BJ wfprp1=now pprp1=RB pinp1=VB wfinp2=those
pinp2=DT pinp3=NNS pinp4=. rightarc

wfin=consider pin=VB wfpr=now ppr=RB dtpr=TMP wfprp1=consider pprp1=VB pinp1=DT
wfinp2=offers pinp2=NNS pinp3=. reduce

wfin=consider pin=VB wfpr=will ppr=MD dtpr=0OBJ wfprp1=now pprp1=RB pinp1=DT wfinp2=offers
pinp2=NNS pinp3=. rightarc

wfin=those pin=fDT wfpr=consider ppr=VB dtpr=VC wfprp1=those pprp1=DT pinp1=NNS wfinp2=.
pinp2=. shift

wfin=offers pin=NNS wfpr=those ppr=DT dtpr=NMOD wfprp1=offers pprp1=NNS pinp1=. leftarc

wfin=offers pin=NNS wfpr=consider ppr=VB dtpr=VC wfprp1=those pprp1=DT pinp1=. rightarc

wfin=. pin=. wfpr=offers ppr=NNS dtpr=0OBJ wfprp1=. pprp1=. reduce

wfin=. pin=. wfpr=will ppr=MD dtpr=0BJ wfprp1=now pprp1=RB reduce

wfin=. pin=. wfpr=said ppr=VBD dtpr=ROOT rightarc
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