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Problem: Unclear Impact on Downstream Tasks
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Evaluation of Coreference Resolvers on CQA

CQA: Community-based Question Answering
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Evaluation of Coreference Resolvers on CQA

CQA: Community-based Question Answering

Q: Dol need a UK visa to enter UK from Ireland?

A1: What is your nationality? According to the UK government service information website
(URL), people from the countries who are mentioned in URL would still need to acquire
a visa to enter the country:.

A2: Data sharing means only that they share data, so while the officers in Ireland are able
to see details of your failed UK visa when they process your Irish visa, that doesn't
mean you will be refused to get the visa to enter the country.

Issues:
e Al:the need for a visa from
Ireland to UK
e A2 getting an Irish visa given that
your UK visa has been rejected
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Evaluation of Coreference Resolvers on CQA

CQA: Community-based Question Answering

Q: Dol need a UK visa to enter UK from Ireland?

A1: What is your nationality? According to the UK government service information website
(URL), people from the countries who are mentioned in URL would still

A2: Data sharing means only that they share data, so while the officers in Ireland are able
to see details of your failed UK visa when they process your Irish visa, that doesn't
mean you will be refused to get the visa to enter the country.

Issues: Similar text sequence:
e Al:the need for a visa from e ATl:needtoacquire avisato
Ireland to UK enter the country
e A2 getting an Irish visa given that e A2 getthe visato enterthe

your UK visa has been rejected country
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Evaluation of Coreference Resolvers on CQA

CQA: Community-based Question Answering

Q: Dol need a UK visa to enter UK from Ireland?

A1: What is your nationality? According to the UK government service information website

(URL), people from the countries who are mentioned in URL would still need to acquire
a visa to enter the country.

A2: Data sharing means only that they share data, so while the officers in are able
to see details of your failed UK visa when they process , that doesn't
mean you will be refused to get to enter

Issues: Similar text sequence: Given the coreference relations:

e Al:the need for a visa from e Al:needto acquire avisato e ATl:need to acquire a visa to

Ireland to UK enter the country I:> enter UK

e A2:getting an Irish visa given that e A2:getthe visato enter the e A2:getyour lrish visa to

your UK visa has been rejected country enter Ireland
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Evaluation of Coreference Resolvers on CQA

CQA: Community-based Question Answering
Evaluation
Coreference

Annotations
on CQA Data

Decontextualizing
Sentences

Extrinsic Evaluation Intrinsic Evaluation
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Extrinsic Evaluation
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Evaluating Coreference Resolvers on Community-based Question Answ

Extrinsic Evaluation
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Extrinsic Evaluation

Where to apply coreference resolver?

No= 2 [ 0= REg A=

Reasons:
1. @ Questions are usually too short and do not contain coreference relations.
Wql - - - qi...quwal.ﬁuaj...wam

Example:
Q: Do | need a UK visa to enter UK from Ireland?
A: You can get it by going to the closest grocery store.
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Extrinsic Evaluation

How to incorporate coreference annotation?

Coreference Resolver Coreference Chains

Rules (Lee et al., 2013):

e Mention Type: proper names > common NouNs > Pronouns
e.g., the UK visa' vs it

e Number of words: e.g., the UK visa' vs ‘the visa'
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Intrinsic Evaluation on CQA Data

e Human Annotation for Coreference

File Settings Display Tools Plugins Info Show ML P:

really sure that [you] will notover stay again.

ans_as331: There is only one location that checks all [your]
boxes,and nootherscome close : [Istanbul]. The west
partof| 1([its] historical center)is considered to
beinEurope, the partonthe easternside of the
Bosphorus straitisin Asia. Thereisabridge that[you]
candrive over, [ Jisextremelv scenicwith many
beautiful mosques and the HagiaSophia. ziid [it] does n’
t getmuch more historically significant ; [it] was the
capital of the Eastern Roman Empire , of Byzantium, and

P .7 . e O /S

Tool: MMAX? —

(Muller and Strube, 2006)

sz had foreign affairs experience as a

former [ ET6).

Annotations

Annotators

Annotation Guidelines
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Intrinsic Evaluation on CQA Data

e [nter-Annotator Agreement
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Examined Coreference Resolvers

HITS

rule-based (Lee et al, 2013)

deep-coref (Clark and Manning, 2016)

e2e-coref (Leeetal, 2018)

bert-coref (Joshi et al., 2020)
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Results: Extrinsic Evaluation (1/2)

e Evaluating CQA using coreference annotations in the test data

Coreference | Answer Selection | Travel Cooking Computer Aviation

Sentence-BERT | [-1.57  -1.39 0.96 “1.54
CNN 1.17 0.50 0.80 0.00
lobased | At-BILSTM 117  0.63 0.88 0.92
Seec COALA 0.78 0.13 1.44 0.46
Sentence-BERT | 065  -0.63 0.48 -1.54
CNN 0.52 0.75 0.40 0.00
deencoref | Al-BILSTM 0.13  0.63 0.16 0.92
P COALA 040 038 0.96 0.46
Sentence-BERT 0.26 -1.14 -0.48 -1.23
CNN 1.04 0.75 0.24 0.16
ocoef | Att-BILSTM 026  0.50 0.24 0.61
COALA 052  -0.12 0.24 0.00
Sentence-BERT -0.13 -1.01 0.00 -1.38
CNN 078  -038 -0.40 0.31
bertcorer | Att-BILSTM 0.39 0.25 0.32 0.31
b COALA 0.39 0.00 0.56 0.61
HITS

rule-based has a more positive impact and
less negative impact on CQA compared to

the state-of-the-art coreference resolver,
bert-coref.

Evaluating Coreference Resolvers on Community-based Question Answering: From Rule-based to State of the Art
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Results: Extrinsic Evaluation (1/2)

e Evaluating CQA using coreference annotations in the test data

Coreference | Answer Selection | Travel Cooking Computer Aviation

Sentence-BERT | [[157  -1.39 20.96 “1.54 Resolver Mentions Pronouns Percentage
CNN 1.17 0.50 0.80 0.00
rlebased | At-BiLSTM 117 0.63 0.88 0.92 rule-based 99k 63k 64%
COALA 0.78 0.13 1.44 0.46
Sentence-BERT | -0.65  -0.63 -0.48 -1.54 deep-coref /70K 51K 73%
CNN 0.52 0.75 0.40 0.00
) Att.-BiLSTM -0.13 0.63 0.16 0.92 e2e-coref 79K 56K 77%
deepootel | monEn 040 038 0.96 0.46 °
Sentence-BERT 0.26 -1.14 -0.48 -1.23 bert-coref 81K 57K 70%
CNN 1.04 0.75 0.24 0.16
pa—— Att.-BiLSTM 026 050 024 -0.61
COALA 052  -0.12 0.24 0.00 _ _ _
T——— e BT o6 iise We hypothesge that resolvmg more nominal
CNN 078 038 -0.40 0.31 mentions and improving the precision of
bertcoref | AtL-BILSTM 0.39 0.25 0.32 0.31 ved il i th
-corel | coALA 039 0.0 0.56 0.61 resolved pronouns will improve the
effectiveness of coreference resolvers on
downstream applications.
HITS Evaluating Coreference Resolvers on Community-based Question Answering: From Rule-based to State of the Art
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Results: Extrinsic Evaluation (1/2)

e Evaluating CQA using coreference annotations in the test data

Coreference | Answer Selection | Travel Cooking Computer Aviation

Sentence-BERT | -157  -1.39 -0.96 -1.54
CNN 1.17 0.50 0.80 0.00
lobased | At-BILSTM 1.17 0.63 0.88 0.92
Seec COALA 0.78 0.13 1.44 0.46
Sentence-BERT | 065  -0.63 0.48 -1.54
CNN 0.52 0.75 0.40 0.00
deencoref | Al-BILSTM 013  0.63 0.16 0.92
p COALA 040 038 0.96 0.46
Sentence-BERT 0.26 -1.14 -0.48 -1.23
CNN 1.04 0.75 0.24 0.16
ocoref | At-BiLSTM 026  0.50 0.24 -0.61
COALA 052  -0.12 0.24 0.00
Sentence-BERT -0.13 -1.01 0.00 -1.38
CNN 078  -038 -0.40 0.31
bertcoref | AU-BILSTM 0.39 0.25 0.32 0.31
b COALA 0.39 0.00 0.56 0.61
HITS

Metric |rule-based| deep-coref e2e-coref |bert-coref
MUC 64.7 85.3
B3 52.7 78.1
CEAF, 493 75.3
LEA 47.3 75.9

Intrinsic evaluation on CoNLL should be
accompanied by extrinsic evaluation to

approximate the utility of the coreference
resolvers for the end tasks.

Evaluating Coreference Resolvers on Community-based Question Answering: From Rule-based to State of the Art




Results: Extrinsic Evaluation (1/2)

e Evaluating CQA using coreference annotations in the test data

Coreference | Answer Selection | Travel Cooking Computer Aviation

Sentence-BERT | -157  -1.39 0.96 -1.54

CNN 1.17 0.50 0.80 0.00

lobased || At-BILSTM 1.17  0.63 0.88 0.92

Seec COATA 078 0.13 143 0.46

Sentence-BERT | -065  -0.63 0.48 -1.54

CNN 0.52  0.75 0.40 0.00

teencoref | AEBILSTM 013 063 0.16 092

P COALA 040 038 0.96 0.46

Sentence-BERT 0.26 -1.14 -0.48 -1.23

CNN 104 075 024 016 |

TR, e 026 030 0.4 2061

COALA 052  -0.12 0.24 0.00

Sentence-BERT -0.13 -1.01 0.00 -1.38

CNN 078  -038 -0.40 0.31

bertcoref | AlL-BILSTM 0.39 0.25 0.32 0.31

b COALA 039  0.00 0.56 0.61
HITS

The impact of coreference resolvers varies
for different CQA models. We suggest to

consider the overall impact on multiple CQA
models to investigate the effect of a
coreference resolver on CQA.

Evaluating Coreference Resolvers on Community-based Question Answering: From Rule-based to State of the Art
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Results: Extrinsic Evaluation (2/2)

e Evaluating CQA using coreference annotations in both training and test data

Resolver CQA Travel Cooking
CNN -0.78 1.26]

L Att.-BiLSTM 2.35 0:13
COALA 0.91 0.63
CNN 2.22 0.63

Botkeoiel Att.-BiLSTM 2.09 -2.27
COALA 0.13 -2.14

Analysis:
1. Incorporating coreference relations in both training and test datasets results in higher
improvements compared to only incorporating them in the test data.

2. Dbert-coref performs better on the Travel domain, while rule-based shows most positive
results on both domains.

HITS Evaluating Coreference Resolvers on Community-based Question Answering: From Rule-based to State of the Art 18



Results: Intrinsic Evaluation

Metric rule-based deep-coref e2e-coref bert-coref
Travel
MUC 28.07 55.36 34.90 39.53
B? 28.81 50.66 34.28 39.31
CEAF. 33.56 45.83 38.95 44.62
LEA 23.19 46.86 30.19 33.29
ARCS 18.24 23.99 29.47 36.80
Cooking
MUC 31.58 59.43 37.82 43.07
B? 30.99 54.85 36.17 40.70
CEAF-. 34.77 52.42 41.36 45.11
LEA 24.47 50.01 30.88 36.04
ARCS 15.49 24.37 26.27 34.17

HITS

ARCS (Tuggener, 2014): Evaluating coreference
resolvers based on their potential impact on
downstream applications.

Analysis:

1. All standard coreference evaluation metrics
agree on the ranking of the examined resolvers
on both domains.

2. ARCS ranks bert-coref higher than the rest of the
systems on both domains.

> None of the rankings is consistent with our extrinsic evaluations.

> Existing evaluation metrics are linguistic-agnostic.

Evaluating Coreference Resolvers on Community-based Question Answering: From Rule-based to State of the Art 19



Summazry and Discussion

e \We perform a thorough investigation on the impact of coreference resolvers on a

downstream task, community-based question answering.
-> Extrinsic evaluation: using coreference relations to decontextualize individual
sentences.
-> Intrinsic evaluation: coreference annotated data

e QOur method is efficient for the extrinsic evaluation covering the most
coreference resolvers, downstream models and datasets.

e On the downside, the decontextualization results in unnatural sentences in
some examples.

e Various evaluation methods could result in very different extrinsic evaluation
results on different downstream models and datasets.

HITS Evaluating Coreference Resolvers on Community-based Question Answering: From Rule-based to State of the Art 20
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