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Figure 1: We leverage semantic information to unify
the representation of entities and relations. Relational
triples are extracted by modeling the entity-entity inter-
action (blue dashed line) and entity-relation interaction
(red solid line) in a unified way.
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® heterogeneous representations of entities and relations.
® heterogeneous modeling of entity-entity interactions

and entity-relation interactions.
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Figure 2: We input the concatenation of the input sentence and the natural language texts of relations (in bold).
The Interaction Map is learned from the attention map inside the 12th layer of BERT Encoder, which consists
of Entity-Entity Interaction (red rectangle) and Entity-Relation Interaction (green rectangle for subject and blue
rectangle for object). Relational triples are extracted intuitively from the map.
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NYT WebNLG
Prec. Rec. Fl Prec. Rec. Fl
NovelTagging (Zheng et al., 2017) 624 31.7 42.0 52.5 193 283

Model

CopyRE (Zeng et al., 2018) 61.0 56.6 58.7 377 364 37.1
GraphRel (Fu et al., 2019) 63.9 60.0 619 447 41.1 429 _
OrderCopyRE (Zeng etal, 2019) 779 672 721 633 599 616 Dataset  Train Test O crlapping Pattern
CasRelgzgr (Wei et al., 2020) 89.7 895 89.6 934 90. 918 Normal SEO EPO SOO
TPlinkerggrr (Wang et al., 2020) 91.3 925 919 91.7 920 919
PRGCpgpprr (Zheng et al., 2021a) 933 919 0926 94.0 92.1 93.0 NYT 56195 5000 3266 1297 978 45
R-BPtrNetgegr (Chen et al., 2021) 927 925 92.6 937 928 933 WebNLG 5019 703 245 457 26 R4
PEN (Yan et al., 2021) - - 92.4 - - 93.6
TDEERgzqr (Li et al., 2021) 23.0 %2.1 925 938 924 9.1 Table 2: Statistics of evaluation datasets. Overlapping
GRTEBERT (Ren et al., 202]) 929 931 930 937 942 939

patterns are counted on test set.
EmRel (Xu et al., 2022) 91.7 925 921 9277 93.0 929
OneRelpgrr (Shang et al., 2022) 928 929 0928 94.1 944 943
UniRel 93.5 94.0 93.7 94.8 94.6 94.7
UniRel,ysed 93.1 932 093.1 75.1 68.6 71.7
UniRelgeparare 92.6 937 93.1 935 944 939

Table 1: Main results. The highest scores are in bold.
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Model Normal SEO EPO SOO L= L=2 L=3 L=4 L>5

CasRel 87.3 91.4 92.0 77.0 88.2 90.3 91.9 04.2 83.7
TPlinker 90.1 93.4 94.0 90.1 90.0 92.8 93.1 96.1 90.0

PRGC 91.0 94.0 94.5 81.8 91.1 93.0 93.5 95.5 93.0
R-BPtrNet  90.4 94.4 95.2 - 89.5 93.1 93.5 96.7 91.3
PEN 90.2 95.3 94.1 - 90.5 92.9 93.7 96.3 92.6
TDEER 90.8 94.1 94.5 - 90.8 92.8 94.1 95.9 92.8
GRTE 91.1 94.4 95.0 90.8 93.7 94 .4 96.2 93.4

OneRel 90.6 95.1 04 .8 90.8 90.5 934 939 96.5 94.2
UniRel 91.6. 93 95.3:092 95.2:01 89.8:36 91.5403 94302 94.5,. 13 96.6102 94.2. &

Table 3: Fl-score on sentences with different overlapping patterns and different triple numbers. L is the number
of triples in one sentence. All the compared models are implemented with BERT. We report the average results of
UniRel of the five runs with different random seeds. The highest scores are in bold.
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Figure 3: Fl-score on relations with different orders
of magnitude samples in training set for UniRel (in Or-
ange) and UniRel,;;5.4 (in Blue). 10/100/1000 means
relations with less than or equal to 10/100/1000 sam-
ples.
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Figure 4: Fl-score on Entity-Entity Interaction and
Entity-Relation Interaction for UniRel (in Orange) and
UniRelseparare (in Blue).
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Training Time  Inference Time

Model

NYT WebNLG NYT WebNLG
CasRel 1142 105 35 37
TPLinker 2951 810 48 57
PRGC 3632 498 13 13
OneRel 2998 186 20 21
UniRel 967 119 12 14

Table 4: Computational Efficiency. Training time rep-
resents the time (second) needed to train one epoch. In-
ference time represents the average time (millisecond)
to predict one sample.
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Figure 5: Visualization of Interaction Map with input
sentence sampled from NYT. Relations are in bold.
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Thank you!
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