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Introduction

Kungliga Hovkapellet
. H [1]1 Kungliga Hovkapellet (The Royal Court Orchestra) is a
TaS k . D O C u m e n t - I eve I R el at I O n Swedish orchestra, originally part of the Royal Court in Sweden's

capital Stockhoim. [2] The orchestra originally consisted of both
. musicians and singers. [3] [t had only male members until 1727,
EX‘t raC‘tlon when Sophia Schréder and Judith Fischer were employed as
vocalists; in the 78505, the harpist Marie Pauline Ahman became
the first female instrumentalist. [4] From 1731, public concerts
° In ut. were performed at Riddarhuset in Stockholm. [5] Since 1773,

p - when the Royal Swedish Opera was founded by Gustav I of
Sweden, the Kungliga Hovkapellet has been part of the opera's
company.

e document-level text

Subject: Kungliga Hovkapellet; Royal Court Orchestra
Object: Royal Swedish Opera

« multiple entities along with their Relation: part_of Supporting Evidence: 5
. Sut‘lject: Riddarhuset
mentlons gglj:tcit;n: f:f?: ry Supporting Evidence: 1, 4
* Target: An example from
- identify relations for every entity pair DocRED dataset;)

[1] Yao, Y., Ye, D., Li, P., Han, X., Lin, Y., Liu, Z., ... & Sun, M. (2019). DocRED: A large-scale document-level relation extraction dataset. arXiv preprint
arXiv:1906.06127.



A Motivating Example

Various dependencies among mentions indicates
rich interactions, and thereby provides

informative priors for relation extraction task:

* Blue link: reside in the same sentence and depend
on local context

* Red link: coreference to each other

« Green link: no direct connection, but might be

associated via multiple hops

(COming Down Again )

S1: "Coming Down Again)' is a song by (the rolling stones)
{ on their 1973 album Goats Head Soup\ \

[Hopkins)playing keyboards alongside a fluid, prominent
bassline performed by Mick Taylor.

(S6~S11:... ... )
S:Coming Down Again  R:Performer O:Rolling Stones
S:Mick Jagger R:Member of  O:Rolling Stones

S:Nicky Hopkins R:Member of  O:Rolling Stones



Approach: Formulate Entity Structure

Co-occurrence structure: whether or not two

mentions reside in the same sentence.

Coreference structure: whether or not two

mentions refer to the same entity.

IntraNE: intra-sentential non-entity words (local

Coreference
True False
True | intra+coref | intra+relate

Co-occurence

False | inter+coref | inter+relate
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Approach: Structured Self-Attention Network

Vanilla self-attention
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Experiments

Dev Test Dev Test Intra- / Inter- Dev Test Intra- / Inter-
Model IenF1/F1  IgnF1/F1  Medel F1I  Fl TestF1  Viedel F1 F1 Test F1
ContexAware (2019) 48.94/51.09 4840/50.70  (Guetal. 2017) - 61.3 572/11.7  EoG (2019) 787 815 85.2/49.3
EoG*(2019) 4594/52.15 49.48/51.82  BRAN(2018) = 62.1 - = LSR (2020) - 79.6 83.1/49.6
BERT Two-Phase (2019a) - 15442 - 15392 ggg;}?%lfg?ar@m 8) . g%g - ; - LSR w/o MDP (2020) - 822 85.4/51.1
GloVe+LSR (2020) 48.82/55.17 52.15/54.18 . : - = SERT BaeBaseh 58 82 eI
HINBERT (2020) 5429/5631 53.70/55.60  EoG (2019) 636 636  682/509 (o PROEEEIE oS 84 867/623
CorefBERT Base (2020)  55.32/57.51  54.54/5696  LSR(2020) - 612 662/503 o <P 816 821 86.1/56.8
CorefBERT Large (2020)  56.73/58.88  56.48/58.70  LSR w/o MDP (2020) - 64.8 68.9/53.1 .
BERT+LSR (2020) 52.43/59.00 56.97/59.05 BERT (2020) - 60.5 -/- BERT Large Baseline 80.4 81.6 84.9/61.5
CorefRoBERTa (2020) 57.84/59.93 57.68/59.91  SciBERT (2020) - 64.0 ~f- ggﬁnfcomp gg-g gg-g gg-g ; gg-g
. methods using external resources Biaffin - = - :

BERT Base Basehne 5629 / 5860 5508 / 5754 (Peng, Wei, and Lu 2016) - 63.1 -/- SciBERT Baseline 81.4 83.6 87.2 /61.8
SSANDecomp 56.68/5895  56.06/5841 ;i era1 2016b) s 677  589/- SSANDecomp 82.5 832  87.0/60.0
SSANBiattine 57.03/59.19  55.84/58.16  (papyam et al. 2018) - 60.3 65.1/45.7  SSANgisine 828 837 86.6/65.3
BERT Large Baseline 58.11/60.18 57.91/60.03  (Zhengetal. 2018) - 61.5 -/-
SSANDecomp BAZ/6036  JISIIGOOL  prpy Ry Bashne 617 614 69.3/44.9 G DA
SSANBiufine 59.12/61.09  58.76/60.81 o ANbeeon Gy s v erds
RoBERTa Base Baseline ~ 57.63/59.73  57.27/5948  SSANgitne 647  62.7 70.4/44.7
SSANDecomp 582976022  57.72/59.75  BERT Large Baseline 653  63.6  70.8/49.0
SSANpiutine 58.83/60.89  S7.71/5994  goan - &5  §s  #larson
RoBERTa Large Baseline ~ 58.45/60.58  58.43/60.54  SSANgiatine 65.8 65.3 71.4/52.0
SSANDecomp 59.54761.50  59.11/61.24  g.iBERT Baseline 682 658 71.9/53.3
SSANBiaffine 60.25/62.08  59.47/6142  SSANp.comp 679 670 72.6/55.8

+ Adaptation 63.76/65.69 63.78/65.92  SSANBiafine 684 687 74.5/56.2

DocRED

CDR



Ablation Study

Visualization of produced

structural biases w.r.t.

each dependency in each

layer

Ablation on entity structure

Intra+coref
Inter+coref
Intra+relate
Inter+relate
IntraNE

ormuladpidency IenF1 | F1

SSANBiafine (ROBERTa Large) | 60.25 | 62.08
— intra+coref 59.59 | 61.57
— intra+relate 59.92 | 61.91
— inter+coref 59.87 | 61.74
— inter+relate 59.92 | 61.84
— intraNE 59.96 | 61.97
—all 58.45 | 60.58

17

Ablation on Transformation

ModduleBias Term Ign F1 F1
RoBERTa Large baseline (w/o bias) | 58.45 60.58
+bs., 5862 | 60.59
+Q,, k] 5879 | 60.65
+q;K7, 59.26 | 61.31
+q,KL +Q, k] +bs, 59.54 | 61.50
+q;A k. 59.83 | 61.75
+q;A, k] +bs, 60.25 | 62.08
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