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sentence | Edward Thomas and John are from
New York City,USA

Intra

—

Existing methods fill relation tables mainly based
on local features that are extracted from either a single
token pair or the filled history of some limited token
pairs, but ignore following two kinds of valuable global
features: the global associations of token pairs and of

relations. 1. Edward Thomas, live in, New York
To overcome this deficiency, we propose a global 2. John, live_in, USA
feature-oriented triple extraction model that makes full 3. New York, located_in, USA

use of the mentioned two kinds of global associations.
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Figure 1: Examples of table filling and decoding
strategy. Arrows with different colors correspond to
different search routes defined in Algorithm 1.
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Given a sentence S = wiw> . .. w,, we will main-
tain a table table, (the size is n x n) for each relation r

(r € R, and R is the relation set).

For a token pair indexed by the i-th row and the
J-th column, we denote it as (w;, w;) and denote its

label as |.

L — {IIN.‘..'ATT, IIMMH", "MMT", "MSH", "MST", TTSMHH" ”SMT", IISSH‘}

(Edward Thomas, New York City), (Edward Thomas, New York),
(Edward Thomas, USA), (John, New York City), (John, New York) ,
(John, USA)
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Figure 2: Model Architecture. The dotted arrows to TFG means that [ él) and H, él) will be inputted to TFG only
at the first iteration. The dotted arrow to 7G means that 7FV) will be inputted into 7G only at the last iteration.
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Encoder Module:

H(t+1)

wy > H = BERT(sentence)
- e HY = WiH + by (1)
wo > m_j_nﬁ (1):
| Encoder[— C L TFG W H, WoH + b

= r-— TFG Module:
o q]uff]*\ )

H

TFY (i, ) = W, ReLU(H") o H)) + b, (2)



chongaing L niversity Advangdreclhnique of

of Technology Artificial Intelligence

GFM Module:

TG All Tripl
) P R TF® = W,maxpool (TF®) + b,
=, : S/0 s (3)
N - ) X(Ni” TF" = W,maxpool (TF®) + b,
1) | o333 i g, > | -
e S g &
=8 Max | g l® . t
_(t),_‘ ﬁiii’ I j.pooling___éj Multi_Heal o= T 500 = MultlHeadSelfAtt(TFs( /l)
TF® i . & | o ' . .
R ol [ S . M7 S A7) = MultiHeadAtt(T'Fy),, H, H)  (4)
E ﬁ | | I-T:m'Heﬁ: A“""ﬁl‘g (t+1) A (t+1)
) " o | —— By gy —BELUH g W 8]

GFM

1 1
H ((;Z))) = LayerNorm (H ((?O) + H ((;/J,ro))) (5)
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TG Module:

HYysY table,(i, j) = softmax (TF™N) (i, 5)) (6)
N =1 #
. 1 \) table, (i, j) = argmax (table, (i, 7)[l])
Essiii _— ;_pooling__é% Multi—HeaI Attention Loss Function:
TN s L g e
: . : FEN (| l\a‘lulti-Headr Attention B B &
| U | e, L= > > —logp(yray = table(i,j))
; K e D, /1 izl j=1 re1

n |R| (7)

= y: y: y: - log taale?‘(?:a .]) [y'r,(z,_;f)]

i=1 j=1r=1

GFM
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NYT29 NYT24 WebNLG

Train Test Train Test Train Test

Category

Normal 53444 2963 37013 3266 1596 246

EPO 8379 898 9782 978 227 26
SEO 9862 1043 14735 1297 3406 457
ALL 63306 4006 56195 5000 5019 703
Relation 29 24 216/ 171"

Table 1: Statistics of datasets. EPO and SEQ refer to
entity pair overlapping and single entity overlapping
respectively (Zeng et al., 2018). Note that a sentence
can belong to both EPO and SEO. And 216/ 171"
means that there are 216 / 171 relations in WebNLG
and WebNLG™" respectively.
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Model NYT29 NYT24* NYT24 WebNLG™ WebNLG
Prec. Rec. Fl1 Prec. Rec. F1 Prec. Rec. Fl1 Prec. Rec. Fl1 Prec. Rec. F1
CopyRE - - - 61.0 56.6 58.7 - - - 377 364 37.1 - - -
GraphRel o — - 639 60.0 61.9 - - — 447 41.1 429 - — -
OrderCopyRE - - - 719 672 T72.1 - - - 63.3 599 61.6 - - -
ETL-Span 74.5* 579 652 849 723 78.1 855 71.7 780 840 915 87.6 843 82.0 83.1
WDec 77.7 60.8 682 - - - 88.1 76.1 81.7 - - - - - -
RSAN - - - - - - 85.7 83.6 84.6 - - - 80.5 838 82.1
RIN - - - 872 873 87.3 839 855 847 876 87.0 873 773 768 7T1.0
CasRelrsTar - o - 84.2 83.0 83.6 - - - 86.9 80.6 83.7 - - -
PMEl; sTa - - - 887 86.8 87.8 845 840 842 K87 876 881 788 7T7.7 182
TPLinkerr sTar — - = 83.8 834 83.6 860 820 840 908 903 905 919 816 864

CasRelpprr 77.0* 68.0* 72.2* 89.7 89.5 89.6 89.8* 88.2* 89.0" 934 90.1 91.8 88.3* 84.6" 86.4*
PMEIsERT — — - 905 89.8 90.1 884 889 887 91.0 929 920 80.8 82.8 818
TPLinkerggrr 78.0° 68.17 72.7° 913 925 919 914 926 920 918 920 919 889 845 86.7
SPNBErT 76.0" 71.07 734 933 91.7 925 925 922 923 931 93.6 934 857" 829" 843"

GRTELsT 743 679 710 875 86.1 86.8 862 87.1 86.6 90.1 91.6 90.8 88.0 863 87.1
GRTEBERT 80.1 71.0 753 929 93.1 93.0 934 935 934 937 942 939 923 879 90.0

GRTE, , crar 779 689 731 906 925 915 91.8 926 922 924 91.1 917 884 867 87.5
GRTEGru gry 782 717 748 925 929 927 934 922 928 934 926 93.0 90.1 88.0 89.0
GRTE,/om_n 778 709 742 919 929 924 932 929 930 929 921 925 905 87.6 89.0
GRTE, /o sharea 795 715 753 927 930 928 93.6 927 93.1 934 940 937 915 874 894

Table 2: Main results. A model with a subscript LSTM refers to replace its BERT based encoder with the BiLSTM
based encoder. * means the results are produced by us with the available source code.



Chongging University ATAI
J of Technology

Advanced Technique of
Artificial Intelligence

NYT24* WebNLG*
Normal SEOEPOT=1T=2T=3T=4T >5 Normal SEO EPO T=1T=2T=3T=4T>5

CasRelgErT 87.3 91.4 92 882 903 919 942 837 894 922 947 893 90.8 942 924 909
TPLinkergerr 90.1 934 940 90.0 928 93.1 96.1 90.0 879 925 953 88.0 90.1 946 933 91.6
SPNBERrT 90.8 94.0 94.1 909 934 942 955 90.6 89.5° 94.1" 90.8" 89.5 91.3 964 94.7 938

GRTEgERT 91.1 944 95 90.8 93.7 944 96.2 934 90.6 945 96 90.6 92.5 96.5 955 944

Model

Table 3: F1 scores on sentences with different overlapping pattern and different triplet number. Results of CasRel
are copied from TPLinker directly. “T” is the number of triples contained in a sentence. * means the results are
produced by us with the provided source codes.
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Figure 3: F1 results under different V.
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Model NYT24* WebNLG™*

Params,,; Propencoder Inference Time  Paramsg,;;  Propencoder Inference Time
CasRelperT 107,719,680 99.96% 53.9 107,984,216 99.76% TS
TPLinkergerr 109,602,962 08.82% 18.1/83.5f 110,281,220 08.21% 26.9/120.4"
SPNBERrT 141,428,765  76.58% 26.4/107.9" 150,989,744  71.73% 22.6/105.7°

GRTEBERT 119,387,328  90.72% 21.3/109.6" 122,098,008  88.70% 28.7/124.11

Table 4: Computational efficiency. Params,;; 1s the number of parameters for the entire model. Prope,,coqe, refers
to the proportion of encoder parameters in the total model parameters. Inference Time represents the average time
(millisecond) the model takes to process a sample. T marks the inference time when the batch size is set to 1.
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