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Alsiract

We propese a graph-beed methad o 1ackle
the dependency wee Encamization sk, We
fornwlake the task as a Traweling Salesman
Problem (TSP), snd wie o bisfline atention
miodel 1o calcubte the edge amis,  We -
cilitate the decoding by solving the TSP o
cach subiree and combining e solution indo
a projeciive tree.  We then design a iransi-
lion sysiem as poskproocssing, inspired by
non-projgciive rassilion-besad pamsing, o ob-
Lain mon-projeciive senienozs. Dur proposad
method ouiperfoms $e sise-of-he-an lis-
earizer while being 10 times faier in training
and decoding,

1  Imtroduction

Surface realization is the task of generating a sen-
tenoe from a syntactic or semantic representation.
In sevenl shared tasks {Belz et al., 2011; Mille
et al, 2018, 2019), the input representations e
unordered dependency trees. The state-of-the-ant
sysicm { Yu et al,, 2009 in the Surface Realiza-
tion Shared Toask 2009 (SKE"19) takes o pipeline ap-
prouch, where the first step is lincarization, namely
ordenng the tokens in the dependency tnee. They
uwse a Tree-LSTM to encode cach token with aware-
ness of the whole tree, then apply the divide-and-

Several works have followed this formulation.
Amaong others, Zaslavskiy et al. (20{9) formulate
the word omdering in phrase-hased machine trans-
lation as 8 TSP, and show thai it achieves better
performance and speed than beam search decod-
img with the same bigrm language model. Horvi
and Byme (201 4) explore higher-order ri-gram Lm-
guage models for TSPbaed word ordenng, which
tramsforms into a much large TSP graph. All of the
afarementioned works operate on a bag of words
withour synfax, which isa TSP graph of non-trivial
sire with little information shout the intermal stroc-
mre. Much effort has been put into incompomting
mare powertul decoding algorithms such as Integer
Programming (Gemann o al, 201) and Dynamic
Programming { Tillmann and Ney, 200013,

Dur work differs from the previouws work on
TS5P-hased word ordenng in several aspects. (1)
Lincanzation is a special case of wond ordering
wilth symfax, where we can use a tree-structured an-
coder to provide hetter representation of the tokens.
{2} We adopt the divide-and-conguer sirategy o
break down the full wee into subtiees and owder
cach subiree separately, which is faster and more
reliable with an appoximate decoder. (3) We ap-
ply deep biaffine attention {Doeat and Manning,
2 6), which has vielded great improvements in
dependency parsing. and reinterpret it as a bigram



