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Figure 4 Evaluation results of different pre-trained models

S sE LRI RoBERTa-wwm-ext-large TR
PERE b AL T HE A ASE Y O B 5 0 0] 5 4y 1) 3k 2
65. 14% M 69. 10% . AL VT I L By BE 51 A B9
2RSS S S HLH] 5 BERT A9 S48 10 3K
W RE S AT RO A B LR SCAR R K R O
Y ERERE T

MacBERT 3 iof [7] S i 45 e i 45 A% 7 00 3 o

SCUE SCERRE ), 7E BE YT 4R SRR BT 5 h A
AR UFIE VM, MCBERT 2 F o 3C & 221 B ik 47
TN Z5 , 76 Ab 3 = 2% R U8 R &2 4% ) 1k 25 4 Ty T 3R 3
5, F1AEIE 65. 64% , 76 ARTE R 5IFI & 2% 45 4 AL
J AR T BERT , {H H A 0 R w1, 52 IR T Fl il 2k i
ALY AL 55 0

ERNIE Hl XLNet £ 7E R A I8 F 8 ds 4 1 ik
117 B0 S5, 78 HABAT 55 b R IR AT (B Tk = B2
SR P B S A AR BER 22 57, 5 B0 T o A5 A
TEZBE 5 LRI 2%, /R4 BioBERT LIAEY)
e 2218 Rk Oy Al 1 AT W00 2 H SN 2R g e S
CMeEE 7E15 5 434 5% 55 Fo itk b AE 76 M 22, 5 B
R DU RO B 2% SCAS v i SR 3 3R i
AN MCBERT B &,
2.3.3 HERER

SRV GPBBS 5 71 rh 4% 20 4 Xof ik £ i 44 5L AR
T PERE I DTIR , 7648 51 ACHT 19 A 6% 0 =X A w48
HEAT T RS2 50 B HE T 5 AR B 0] A5 R RE Y B
SCH I AL TE CMeEE #0484 B — RS BR ORI B | 45
R 3 iw,

®3 EmMXIB
Table 3 Ablation experiment

Method P R F1
w/o BS 65. 00 62. 86 63. 64
w/o GP 65.76 63. 81 64.52
w/ o Biaffine 65. 14 65. 30 64. 80
GPBBS 66. 13 67.10 66. 19
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Table 4 Sensitivity analysis of hyperparameter (&, D)
(e, D) P R F1
(0.10,1) 65.30 67. 00 66. 14
(0.10,2) 66. 13 67.10 66. 19
(0.20,1) 66. 10 65. 30 65.70
(0.20,2) 65.32 66. 80 66. 05
(0.30,1) 65. 00 65.24 65. 12
(0.30,2) 64. 80 66. 50 65. 64
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A Boundary Smoothing-based Method for Chinese Medical Nested Named
Entity Recognition

LIU Na'?, WU Kedong'*, LIU Lei"*, JI Zhe"?, ZHOU Xueyu'"’

(1. College of Computer Science and Engineering, North Minzu University, Yinchuan 750021, China; 2. The Key Laboratory of Images
and Graphics Intelligent Processing of State Ethnic Affairs Commission, North Minzu University, Yinchuan 750021, China)

Abstract: Medical corpora commonly exhibit multi-level and multi-granularity semantics with overlapping entities.
Existing approaches tend to produce overconfident boundary predictions and insufficient modeling of boundary un-
certainty, which hinders effective representation of nested relations among entities. Strengthening boundary predic-
tion is therefore essential. A Chinese medical nested named entity recognition model based on boundary smoothing
is developed, together with an improved span-encoding strategy to enhance recognition. The model uses RoBERTa-
wwm-ext-large to obtain token-level representations and employs a BILSTM to capture long-range dependencies. In
the recognition layer, a GlobalPointer uniformly locates start and end boundaries, Rotary Position Embedding ex-
plicitly encodes relative positional information, and a biaffine decoder strengthens head-tail interactions for span-
level discrimination. During training, boundary-smoothing regularization assigns soft labels to annotated spans and
their neighboring spans according to distance, which suppresses hard-boundary noise and overconfidence and im-
proves boundary calibration and recall. Experiments on CMeEE, CMeEE-V2, and CLUENER2020 show significant
improvements in F1, confirming that the method effectively mitigates boundary uncertainty and nested interference
in Chinese medical text, with strong accuracy and generalization.

Keywords: nested NER; Chinese medical text; boundary prediction; boundary smoothing; pre-trained

language model



