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Ensemble Approach

. What ?

. Employ an ensemble of models for making
coreference decisions

DITIDICIHTICT L (UL
single model is the best!




Related Works

Existing methods for creating ensemble for coreference
resolutia

Munson et al. (2005) employ different

hnir (2004), Ven
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Creating an Ensemble

. Two new methods

. Method 1: employs different

. Method 2: employs different




Ensemble Creation : Method 1

3 different feature set

1. Conventional Feature Set

2. LeXicahiPeabdreSebnly-used coreference features, which can be divided

into four categories
3. Coff et Fostnpes Se cted from coref ren e- nnotated dcuments
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- John Simon” 13 replaced with "PERSON" to create a new feature

of . since 1986, saw

pay jump 20%, to $1.3 million, as ~ also became

_the financial-services company’'s ...




Ensemble Creation : Method 2
3 different supervised models
1. Mention Pair (MP) model (Soon et al., 2001; Ng & Cardie, 2002)

2. M&ﬁﬁﬁ'n&?ﬁﬁ)rﬁfo‘ﬁéﬁﬁéﬂi& ﬁpﬁﬂiﬁﬁ&’f&&e "9008)

AdvERtaces

a rans

. X
muhy

. defined over any subset of NPs in a preceding cluster

. derived from the D) features by applying logical
predicates

. Advantage:

. Considers all the candidate antecedents

. ltalso by using cluster level features.




Creating the Ensemble

Given these two methods, we create a

 Since each of the three models can be trained in combination with
each of the three feature sets, we can create nine coreference systems







Typ&MQdﬁI

- different members of the ensemble
are good at resolving different types of NPs

dentify the best model resolving each type of NPs
0y using a held-out dev-set.

[ ] [l
\

ldentity the type of the NP

Resolve it using the model that was determined to be
the best at handling this NP type.
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- Three super types (Name, Nominal and Pronoun) are further divided into

_How@ianr eudermasmine which model nerforms the best fo

an NP type oNafRe ae\espralent set ?

. e (exact string match)
For each type C of NP .we use a model and rest of the NPs are

resolved by the oracle.. .
) n (no string match)

ComputepEspisigsure score only on the NPs belong to type C

. 1+2 (1Istand 2" person pronoun)

. U3 (ungendered 3 person)

) oa (other anaphoric pronoun)







Method 3: Cluster-Based Voting

. A natural alternative to method 2.

) : Instead of forcing the  -based members to
select antecedents, we force the and based
members to select

- if the and model selects NP; as the
antecedent, then we assume that it selects
the preceding cluster containing NP;

Every NP in the selected preceding cluster
gets

The NP with the largest number of votes wins
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Voting

vViotivation " In Method 3, all the votes casted for a candidate

antecedent have equal weights; in practice, however, some

members are more important than the others, so their votes

should have higher weights.

: we the weights on held-out development

data using a which optimizes the

weight of one member at a time, selecting the weight from

The antecedent NP with the

WINsS




Experimental Setup

Corpus: , Which has 6 data sources

- broadcast news (bn), broadcast conversations (bc),

newswire (nw), webblog (wb), usenet (un), and

conversational telephone speech (cts)

For each data source, use of data for training; for

testing

Extract NPs using a trained on training

texts

All coreference models are trained using

System output is scored using - (Bagga & Baldwin, 1998)




Evaluation

- Since our goal Is to determine the effectiveness o
ensemble approaches, the baselines are

- 9 baselines, corresponding to the 9 members of the
ensemble.




Baseline Results

MR Models

MP Models CR Models

/

. 9 baseline systems on the test set, reported in terms of B® F-measure

14

14

/4

14

14

/4

14 14
Conventional, Lexical, and Combined feature sets, respectively.

performance to Haghighi & Klein's (2010) system on the same test set.




Ensemble Results

MP Models

MR Models

CR Models

63.9

65.1

69.0

64.6

66.2

69.5

65.2

66.5

69.9

66.9

68.3

71.5

. Ensemble approaches: M1, M2, M3, M4 correspond to the 4 methods

(M1 < M2 < M3 < M4)

M4 (best ensemble method, F-measure: 66.8) outperforms CR-comb by

4.0% and achieves the best performance on each data source.




CR-comb

Il 544 74.8 55.1 75.6 55.5 76. 55.7 T7. 57.6 79.5
6 )

M1, M2, M3 and M4 - all improve on both and

WAY,




baseline.

based voting.







