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Phrase Recognition Problems

• Following CoNLL Shared Tasks:

? 2000: Chunking of Syntactic Base Phrases

? 2001: Identification of Syntactic Clauses

? 2002, 2003: Named Entity Extraction

? 2004: Recognition of Semantic Roles

• Also, Full Syntactic Parsing



Phrase Recognition in CoNLL: Example
WORDS PoS CHUNKS CLAUSES NE <-- SEMANTIC ROLES ------------->
The DT B-NP (S* O (A0* *
San NNP I-NP * B-ORG * *
Francisco NNP I-NP * I-ORG * *
Examiner NNP I-NP * I-ORG *A0) *
issued VBD B-VP * O (V:ISSUE *V) *
a DT B-NP * O (A1* (A1*
special JJ I-NP * O * *
edition NN I-NP * O *A1) *A1)
around IN B-PP * O (AM-TMP* *
noon NN B-NP * O *AM-TMP) *
yesterday NN B-NP * O (AM-TMP*AM-TMP) *
that WDT B-NP (S* O (C-A1* (R-A1*R-A1)
was VBD B-VP (S* O * *
filled VBN I-VP * O * (V:FILL *V)
entirely RB B-ADVP * O * (AM-MNR*AM-MNR)
with IN B-PP * O * *
earthquake NN B-NP * O * (A2*
news NN I-NP * O * *
and CC I-NP * O * *
information NN I-NP *S)S) O *C-A1) *A2)
. . O *S) O * *



Phrase Recognition: general

• Goal: find phrases in a sentence, of types in K.

• Solution: a set of phrases, each of the form (s, e)k,

satisfying some constraints:

? Phrases do not overlap (do not cross boundaries).

? Sequential Structures: phrases do not embed.

? Hierarchical Structures: phrases may be embedded.

• Evaluation: Precision/Recall/F1 of recognized phrases.



Sequential Phrase Recognition:
schematic view
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Hierarchical Phrase Recognition:
schematic view
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Observation 1: Huge Output Space
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Output space is exponential: Parsing strategy required.



Observation 2: Recursive Structures
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Desirable to put learning in high-order level.



Recognizing Structures: General Approach

• Decompose global problems into tractable and

learnable subproblems:

? Chunking: as tagging, with BIO, Open-Close, . . .

? Hierarchies: CKY-style decisions, shift-reduce, . . .

• Design decoder algorithm which infers global solution

given the local predictions: greedy, beam search,

dynamic programming, . . .

• Learn local functions for each local subproblem.



Recognizing Structures: Learning

• Local learning: each local function is trained

separately, as a (binary) classification algorithm.

? Good understanding on learning classifiers.

? but local accuracies don’t guarantee global accuracy

(after inference).

? that is, a local classification behavior might not be

the optimal within the decoder.

• Global learning: train the Recognizer as a composed

function for the final problem.
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Filtering-Ranking Strategy (i)

1. Generate phrase candidates with Start-End functions.

2. Score each phrase candidate.

3. Build the hierarchy with best phrases.



Filtering-Ranking Strategy (ii)
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