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2 Research Center for Language and Language Education,Central China Normal University, Wuhan 430079, China
Abstract Discourse markers,a kind of linguistic markers at the pragmatic level which have functions of organizing discourse,
guiding signifier,and expressing emotions,have attracted extensive attention in linguistics. The accurate identification of discourse
markers and categories plays an important role in the comprehension of text and the grasp of the speaker’s intention and emo-
tion. In the past decade,scholars at home and abroad have conducted research on function,characteristics,sources and systematic
classification of discourse markers and achieved rich results. However,due to the changeable forms,diverse sources.abstract fea-
tures,and variants,it is difficult for machines to automatically identify discourse markers. In this paper,an NFLAT pointer net-
work model integrating external linguistic features is proposed,which takes topical discourse markers as the research object,and
realizes the automatic recognition and classification of discourse markers in discourse. Experimental results show that the preci-
sion of the trained model for the recognition and classification of topical discourse markers reaches 94. 55 %.
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# (Precision, P) . f A1 # (Recall, R) il F, {H (F,-score) , ik
PEN AR AT R (19 —=RCQCD xR,

IHEAT 75280 1 FISEE 2, LUK I 4% B BERE Y ) 4 g

S 1 IR AR AN I R A P R O O AR IO ERHAE A
A BRI X 18 f 9] ) 5 B8R 4 03 45 B B A A X L 2 T 1
BARIC U 5 28 . B3R 5 FAD, Bl A IR R AE
NFLAT 4841 I 45 A R FE 7 A28 0] b BUAS Bt FoAf . % ik
PR 3 — 2 B0 A 35 1 A 0 PR 58 S v L Xt 2 T RE TR T A
V24 7 81 A B S N R R P T R R AR . AR
U, AlA I PR R AR B NFLAT 48 £ B9 26 455 8 %6 T Y1 45 20 19 1%
AR IC R I B o 2k A

STH 2 (Y I 2RO B O U R T T AR B A R G T A
TEORE W AR U T AR 0 B 4 TP R BT A TR R LA R4S B
BT S 1 TR AT A B R Ay 28R . SR 6 T, 7E
A AR IE WU 5 40 JAE S5 b B T U IR U AR B
JEE7“FRABBEAY At — A 7K 5 NG ARIC b Rl A
FRAERY NFLAT $5 51 50 45 A5 8 BUAS B Byl 5 72 “ B R U7 1Y
RN G R, T — e bR i i AR TE R TR LR S
T SR I G A AN B TG T B TG A FE ) DR A iR
T 5 AR L . R BOE TR RRAL . 256 R UL, Bl G 1) M AR AT
B NFLAT $& £ % 45 75 25 By Be A 8 v 475 Sy e

K5 OB R

Table 5 Rrecognition result
%)
HA ER %3 x # T 5l & 3% FE f7 %7 H
Precision 75.00 76.74 72.80 76.29 73.12 77.69 75.29 76.19
GP(Global Pointer) Recall 64.45 65. 36 65. 24 65. 46 64.73 72.31 65. 44 65. 46
F 69. 32 70.39 68.73 70.25 71.01 74. 64 70. 24 70.25
Precision 73.77 75.53 74.91 75.19 75.19 78.62 75.19 75.76
POS+GP Recall 67.23 67.74 66.56 67.70 67.71 71.97 67.70 67.77
F 70. 24 71.33 70.43 71.16 71.16 75.12 71.16 71.46
Precision 86. 66 53.38 100. 00 98. 49 94.29 90. 00 94. 30 91.08
NFLAT-+POS+GP Recall 92.85 73.33 100. 00 97.03 89.95 81. 81 95. 86 90. 12
F 89. 65 61.11 100. 00 97.76 92.07 85.71 95.08 90. 60
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Table 6 Untrained discourse markers recognition and classification result

%)

CEYES I Az T BN EER HRER RERNE  #H-FH
Precision 91. 36 45.45 71.92 37.50 64.47 59.61
GP(Global Pointer) Recall 100. 00 100. 00 97.61 100. 00 94.23 83.78
Fyq 95.48 62.49 82.81 54. 54 76.55 69. 66
Precision 93.38 46. 15 70.59 37.91 65. 82 48. 65
POS+GP Recall 100. 00 100. 00 100. 00 100. 00 100. 00 97. 30
F 96.57 63.15 82.75 54.97 79.39 64. 86
Precision 93.33 77.78 69.42 37.91 66.67 62.26
NFLAT+POS+GP Recall 99. 21 93.33 100. 00 100. 00 96. 15 89.19
Fq 96.18 84. 84 81.95 54.97 78.74 73.33

4.4 EIGFEITEE BERIE A SCHE TR G 9R U5 T M AR TR A T A R

TEX R AR IC [ SR T 55 R R P, S 50 E Al A
FRAE B9 NFLAT 48 51 R 4 855 79 i 2 B L 76 36 T XLNed ™ iy F
AT 55 WO AL R R GPT-37 WY 4518 & B A 1 fl GPT-3. 5
TN 2 75 B0 b Sk 3 A0 335 0 b 0 B 4 v i E R R AT T
THIEARICH E SR K 5 BT B LU R4
FEAER) NFLAT 98 5 4B R 19 3 A TEAN HE A 2 e i .
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Fig.5 Comparison experiment results
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{8, NFLAT if5 SCHE 38 07 U5 B AE 2 S 46 A5 1 2894 48 i . @il
AR NFLAT 45 B 9 45 850 80 9 300 1 il 45 5 e fd .
UeAh, A 6 BT il NFLAT 3 X35 07 ik )5 . A5 R 75 b
BHE B B TAERCR (inference time) A3 5] T H#E 5 .

4.5

T OWWER
Table 7 Ablation experiment
%)
HE A Precision Recall Fy
GP 85.68 89.13 87.37
5 POS+GP 87.75 93.61 90. 58
LR NFLAT+POS+GP 93.07 90. 12 91.57
LR 2 GP 70.19 73.06 71.59
L2 POS+GP 75.47 71.24 73.29
LI 2 NFLAT+POS+GP 94.55 88. 88 91.63
100
-@- NFLAT+POS+GP
—A- POS+GP
80 | M GP
2
3
< W
=
=
® 40 //
20
128 256 300
A KB
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Fig. 6 Model performance
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B 20 0 IR B 22 P35 93, 07 %6 . %k R 21 25 0 7 1 1
R IC B 2 S 4 R o 0 AT 3R 94, 55 00 GBI I B ic LT
R L2 DREiE AR D TR RHE LRSS PR EUEE &) . X
U TR B 10 3 IR w8 B R FE SR E A T AR T T S A
RBEGE T B DU IR I AR 0 58 AR DUE 7 15 FR 10 FE /Y 7T B
P 0K B R AR R TR A T A 2R R AR G 3 A A BT R
PERCR . Prde BERLTE ML 25 B e = 0 3 A s A S
SRE 5 Ak BT 55 v S 4% T BEAR T 5 (HAE 2 T RE TN TE b g DA K
5 R SCE R 58 A L B I TR AR D PO b RS B 5 A Uk
— BRI A (] S SRR T AR BN Z R AR A5 L SCA SR 2
HE Y 5 7 1 S R R AR SRR, LU TE 5 AR I 3 A T 2 A
B HC Al 2 T A e 1) B R A 20 2R AR A TE Ry R
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