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Multilingual Syntactic-Semantic Dependency Parsing
Using Online Large-Margin Learning Algorithms

YOTARO WATANABE, ! MASAYUKI ASAHARAT!
and YuJst MaTsuMoTtof!

This paper describes a system for syntactic-semantic dependency parsing for multiple lan-
guages. The system consists of two parts: a state-of-the-art higher-order projective depen-
dency parser for syntactic dependency parsing, and a predicate-argument structure analyzer
with global features. All components are trained with the Passive-Aggressive Algorithm®,
which is an online large-margin lerning algorithm. Also, in predicate-argument structure
analysis, we propose a novel margin-based learning algorithm that can deal with both local
features and global features. In the closed challenge of the CoONLL-2009 Shared Task®, our
system achieved the 2nd best performance for English, and the 3rd best performance for
Czech.
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input Training set 7 = {x¢, yt}le, Number of iterations N and Parameter C
w—0,wg —0,c—1
for i < O to N do
for (x¢,y:) € 7 do
¥ = argmaxy w - ®(x¢,y) + p(yt, ¥)
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w o w + 7 (P(xt,y¢) — D(x¢,¥))

W — Wa + cTe(P(Xt, yi) — P(x¢,3))
c—c+1
end for
end for

return w — wq/c
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input Training set 7 = {x¢, A¢ }?21 , Number of iterations N and Parameter C
w—0,v—0,c—1
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let (ba(xh .A) = Zae.A @L(xt, a) + ég(xt,A)
generate N-best assignments {.A™} using Fr,
A= argmax gcqany W - Pa(xt, A) + p(At, A)

if A # A then X X
. wPq(x¢,A)—w-Pg (x¢,A4:)+p(At,A)
Tt—‘m“(c’ [ @0 (xeAr) —Pa (e, A) |2 )

W — W + 7 (Dq (x¢, At) — Pa(xt, A)) .
Wa — Wa + c7¢(Pa(xe, At) — a(xt, A))
elseif A = A; and A! # A; then
W“?‘L(xtyAl)*W‘PL(xt,At)JrP(-AtyAl))
1@ (xt,Ae) =P (x4, AD)[[?
W= W+ 3 (P (xt, Ar) — Pp(xz, A))
Wa — Wa + ey (Pr(xe, Ae) — @ (xt, A))
end if
c—c+1
end for

Yt = min (C’,

end for
return w — wg/c
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[15 CoNII-2009SharedTask OO OO OO0 OO0000O00000M00
Average | Catalan | Chinese | Czech | English | German | Japanese | Spanish

PR | MFS 78.39 75.02 73.86 81.58 87.02 69.31 84.69 77.25
SLF 75.96 71.42 75.02 85.06 85.50 63.81 77.67 73.27
LSA 80.77 78.62 72.66 78.10 88.54 74.60 91.66 81.23
CR | MFS 84.93 85.22 82.03 83.25 88.62 83.70 85.33 84.40
SLF 82.26 81.85 80.78 87.02 86.46 80.36 78.64 80.76
LSA 87.02 88.59 83.27 79.48 90.77 87.03 91.96 88.04
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Average | Catalan | Chinese | Czech | English | German | Japanese | Spanish

F, only 84.76 85.89 86.66 89.63 85.70 81.10 79.94 84.41
Fr+Fg 86.18 87.34 88.36 89.83 87.25 83.82 80.74 85.92
AP +1.07 +1.46 +1.68 +0.21 +1.29 +2.54 -1.18 +1.51
AR +1.69 +1.46 +1.70 +0.14 +1.77 +2.90 +2.37 +1.51
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