
Efficiently extract recurring tree fragments from large treebanks

Federico Sangati, Willem Zuidema, and Rens Bod

{f.sangati,zuidema,rens.bod}@uva.nl

ILLC, University of Amsterdam

Which are the most relevant syntactic constructions? The ones recurring multiple times!

FragmentSeeker is a tool to extract all tree constructions recurring multiple times in a large treebank. The tool is based on an

efficient kernel-based dynamic algorithm, which compares every pair of trees of a given treebank and computes the list of fragments which they both

share. The developed algorithm is much more efficient than the naive approach of extracting all possible fragments from the treebank: their number is

extremely large, since it grows exponentially in the size of the treebank trees, but more than 99% occur only once.

TREEBANK

FragmentSeeker

Algorithm: ExtractMaxPartialFragments(Ni,Nj)

Input: two PS nodes (Ni,Nj)
Output: a set of partial fragments rooted in Ni and Nj

begin
if Ni != Nj then return {};

MappingsSet← MaxSetMappings(Ni,Nj,0,0,true);
if MappingsSet= {} then return {{Ni}};

PartFragSet: a set of partial fragments;

foreach Mapping ∈ MappingsSet do
MaxPartialFragmentPairs: an array of sets of

partial fragments (array size = # pairs in Mapping);

i← 0;

foreach Pair ∈ Mapping do
N1 ← Pair.first;

N2 ← Pair.second;

MaxPartialFragmentPairs[i]← ExtractMaxPartialFragments(N1,N2);
i++;

foreach way of choosing one set for every element

in the array MaxPartialFragmentPairs do
NodeSet← union between the chosen sets ;

NodeSet.union(Ni);
PartFragSet.add(NodeSet);

return PartFragSet;

end

Algorithm: ExtractFragments(T)

Input: a corpus T of PS trees

Output: a set of fragments and partial fragments

begin
FragList: a set of fragments;

PartFragList: a set of partial fragments;

foreach tree ti ∈ T do

foreach tree tj ∈ T where Ti "= T j do

foreach node Ni ∈ ti do

foreach node Nj ∈ tj do
FragList.addAll(ExtractMaxFragments(Ni,Nj));
PartFragList.addAll(ExtractMaxPartialFragments(Ni,Nj));

return {FragList,PartFragList};

end

Algorithm: ExtractMaxFragments(Ni,Nj)

Input: two PS nodes (Ni,Nj)
Output: a set of nodes representing the maximal

fragment rooted in Ni and Nj

begin
if Ni != Nj then return {};

NodeSet←{Ni};

if Ni.daughters= Nj.daughters then

for d ∈ (1,2, . . . ,Ni.daughters.size) do
Di ← Ni[d];
Dj ← Nj[d];
NodeSetD← ExtractMaxFragments(Di,Dj);
NodeSet.union(NodeSetD);

return NodeSet;
end

Recurring Fragments
A connected subset of nodes shared between at least 2 trees, in which every

internal node has the same daughters as in the original trees.

525 342 293 249 173 157

140 120 74 73 55 47

47 46 45 44 37 37

Recurring Partial Fragments
A connected subset of nodes shared between at least 2 trees, in which every
internal node has a subset of daughters with respect to original trees.

525 498 491 374 373 347

344 331 321 287 285 271

224 199 197 173 165 147

WSJ fragment statistcs
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Recurring


Fragments


(6,179,059)

All fragments


(8.7·10   )46

Possible Applications

•Corpus analysis: valency analysis/extraction.

•Argument/adjunct distinction: determine automatically whether a certain node is part of

the valency structure of the governing node.

•Annotation tool: the availability of the most frequent constructions of a certain lexical item

could be beneficial in the annotation and correction process.

•Parsing: using the extracted fragments in a Tree Substitution Grammar (TSG) parsing framework.

FragmentSeeker is publicly available at
http://staff.science.uva.nl/~fsangati


