Extracting transitions from dependency trees

@ Oracle: function from configurations to transitions
given a dependency graph Gy = (V4, Ag) from the training set

@ For the arc-standard transition system:

(LEFT-ARC, if (B[0],[0],r) € A4
RiGHT-ARC, if (¢]0], 8[0], r) € Aq and, for all w, r’,
if (B[0], w, r") € Aq then (B[0], w,r’) € A
| SHIFT, otherwise

o(c = (0,8,A)) = 1

@ Now we can construct a sequence of transitions
for a sentence Sy and dependency graph Gy = (V4, Aq) in the training set:

e Start with ¢g = ([ROOT], S4, )
e Apply transition from oracle to get next configuration
e ...until terminal configuration (o, [], Ay) is reached
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Example: getting configurations from dependency graph

@
(NMOD)|(NMOD)
meojgmn] oo

ROOT Economic news had little effect on financial markets

fNMOD [SBJ]

Transition  Stack Input Dependency
[ROOT], [Economic, ...], 0
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Example: getting configurations from dependency graph

@
NMOD) (SBJ) (NMOD)|(NMOD)
f o v W [ / \«\

ROOT Economic news had little effect on financial markets

Transition  Stack

[ROOT],
SH [ROOT, Economic],
L Axuion [ROOT],
SH [ROOT, news],
L Asss [ROOT],
SH [ROOT, had],
SH [ROOT, had, little],

I—ANMOD [ROOT, had],

SH [ROOT, had, effect],
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Input Dependency
[Economic, ...], 0
[news, ...], 0
[news, ...], ~+(news, Economic, NMOD)
[had, ...],
[had, ...], +(had, news, SBJ)
[little, ...]
[effect, ... ]
[effect, ...], +(effect, little, NMOD)
[on, ...],
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Input Dependency

[Economic, ...], 0

[news, ...], 0

[news, ...], ~+(news, Economic, NMOD)
[had, ...],

[had, ...], +(had, news, SBJ)

[little, ...]

[effect, ... ]

[effect, ...], +(effect, little, NMOD)
[on, ...],

[financial, markets],
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Example: getting configurations from dependency graph

@
NMOD) (SBJ) (NMOD)|(NMOD)
f o v W [ / \«\

ROOT Economic news had little effect on financial markets
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Input Dependency

[Economic, ...], 0

[news, ...], 0

[news, ...], ~+(news, Economic, NMOD)

[had, ...],

[had, ...], +(had, news, SBJ)

[little, ...]

[effect, ... ]

[effect, ...], +(effect, little, NMOD)

[on, ...],

[financial, markets],

[markets],

[markets] +(markets, financial, NMOD)
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Example: getting configurations from dependency graph

fNMOD

(P9
(5B)) (NMOD)|(NMOD)
o v\ [ / \«\

ROOT Economic news had little effect on financial markets

Transition

SH
LAxmon
SH
LAsgs
SH

SH
LAxnob
SH

SH

SH
LAxmob
RARc
RAxMoD

Stack

[ROOT],

[ROOT, Economic],
[ROOT],

[ROOT, news],
[ROOT],

[ROOT, had],
[ROOT, had, little],
[ROOT, had],

[ROOT, had, effect],

[..., on],

[..., on, financial],
[..., on],

[ROOT, had, effect]
[ROOT, had]
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Input
[Economic, ...],
[news, ...],
[news, ...],
[had, ...],

[had, ...],
[little, ...]
[effect, ... ]
[effect, ...],

[qn, ]
[financial, markets],
[markets],
[markets]

fon]

[effect]

Dependency Parsing

Dependency

)
0
~+(news, Economic, NMOD)

+(had, news, SBJ)

+(effect, little, NMOD)

+(markets, financial, NMOD)
+(on, markets, PC)
+(effect, on, NMOD)
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Example: getting configurations from dependency graph (continued)

fNMOD

NMOD)|(NMOD)

&
(SBJ) (
v\ LT / \«\

ROOT Economic news had little effect on financial markets

Transition
SH

SH

SH
I—'A‘NMOD

RApc
R/A‘NMOD

Stack

[ROOT, had, effect],
[..., on],

[..., on, financial],
[..., on],

[ROOT, had, effect]
[ROOT, had]
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Input

[on, ...],

[financial, markets],
[markets],
[markets]

fon]

[effect]

Dependency Parsing

Dependency

~+(markets, financial, NMOD)
+(on, markets, PC)
+(effect, on, NMOD)
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Example: getting configurations from dependency graph (continued)

fNMOD

NMOD)|(NMOD)

&
(SBJ) (
v\ LT / \«\

ROOT Economic news had little effect on financial markets

Transition
SH

SH

SH
I—'A‘NMOD
RApc

R/A‘NMOD
RAog;

Stack

[ROOT, had, effect],
[..., on],

[..., on, financial],
[..., on],

[ROOT, had, effect]
[ROOT, had]
[ROOT]
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Input

[o_n, ]

[financial, markets],
[markets],
[markets]

fon]

[effect]

[had]
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Dependency

~+(markets, financial, NMOD)
+(on, markets, PC)

+(effect, on, NMOD)

+(had, effect, OBJ)
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Example: getting configurations from dependency graph (continued)

fNMOD

NMOD)|(NMOD)

9
(SBJ) (
v\ LT / \«\

ROOT Economic news had little effect on financial markets

Transition
SH

SH

SH
I—'A‘NMOD
RApc
R/A‘NMOD

RAog;
R'A‘PRED

Stack

[ROOT, had, effect],
[..., on],

[..., on, financial],
[..., on],

[ROOT, had, effect]
[ROOT, had]
[ROOT]

[
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Input

[o_n, ]

[financial, markets],
[markets],
[markets]

fon]

[effect]

[had]

[ROOT]

Dependency Parsing

Dependency

+(markets, financial, NMOD)
+(on, markets, PC)

+(effect, on, NMOD)

+(had, effect, OBJ)
+(ROOT, had, PRED)
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Example: getting configurations from dependency graph (continued)

NMOD)|(NMOD)

(P9
NMOD) (SBJ) (
f oo v\ / \«\

ROOT Economic news had little effect on financial markets

Transition  Stack

SH [ROOT, had, effect],
SH [..., on],

SH [..., on, financial],
LAxMoD [..., on],

RApc [ROOT, had, effect]
RAxMoD [ROOT, had]

RAGE; [ROOT]

RAprED []

SH [ROOT]
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Input

[o_n, ]

[financial, markets],
[markets],
[markets]

fon]

[effect]

[had]

[ROOT]

[

Dependency Parsing

Dependency

+(markets, financial, NMOD)
+(on, markets, PC)

+(effect, on, NMOD)

+(had, effect, OBJ)
+(ROOT, had, PRED)
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Example: getting configurations from dependency graph (continued)

)
NMOD) (SBJ) (NMOD)|(NMOD) X
f oo v / \

ROOT Economic news had little effect on financial markets

Transition  Stack Input Dependency

SH [ROOT, had, effect], [on, ...],

SH [..., on], [financial, markets],

SH [..., on, financiall, [markets],

L Axmon [..., on], [markets] ~+(markets, financial, NMOD)
RApc [ROOT, had, effect] [on] +(on, markets, PC)

RAxMoD [ROOT, had] [effect] +(effect, on, NMOD)

RAog; [ROOT] [had] +(had, effect, OBJ)

RAprED ] [ROOT] +(ROOT, had, PRED)

SH [ROOT] ]

Now the buffer is empty — terminal configuration is reached
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