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Abstract

Dialogue text understanding is a difficult research issue and a hotspot in
natural language processing field. The understanding of dialogue has important
scientific research significance and practical application value. For example,
there are a lot of dialogue texts in the medical, e-commerce, and judicial fields.
Compared with ordinary forms of text, the dialogue text is more difficult,
mainly reflected in: 1) The dialogue is colloquial; 2) The dialogue is interactive
and the speaker style is inconsistent; 3) The dialogue is thematic and
knowledgeable, and contains implicit information which need additional
knowledge to guide.

This article is mainly for dialogue-based texts, with dialogues in the
medical field as practical objects. We research background medical knowledge
graph construction, entity recognition, relation classification and overall
information extraction. It is expected that the research in the medical field will
be expanded to more fields, or further, solve the problem of dialogue
understanding in multiple fields.

The main contributions of this article are as follows:

First, we discuss the construction method of medical knowledge, and
propose a method of constructing a symptom knowledge graph, as the
knowledge support of the follow-up work.

Secondly, we propose an entity and relationship labeling dataset on
medical dialogue. Medical named entity recognition still uses sequence-based
labeling methods to clarify the boundaries and category labels of entities,
thereby converting colloquial expressions into normative expressions;
relationship classification has completed the extraction of medical attributes,
and uses a variety of relationship classification methods. In addition, this
chapter also attempts to link the entities that appear in the dialogue text to the
medical knowledge graph, thereby helping subsequent automatic diagnosis,
medical record quality control and other applications.

Finally, an information extraction method for the whole dialogue is



proposed, a related dataset annotation method is proposed, and an information
extraction model based on deep matching is proposed to obtain important
medical information mentioned in the dialogue. Experimental results show that
the method can reach an F-measure of 69.29 at the window level and dialogue
level, indicating that this method has a good research prospect.

In summary, this article mainly studies a series of text understanding
methods for medical dialogues, with the goal of identifying entities, relations
and extracting information. Through practice in the medical field, the key
techniques of natural language understanding of dialogue texts are improved.

Keywords: Dialogue Text Understanding, Natural Language Processing, Knowledge Graph,

Information Extraction, Medical Dialogue Text
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THPREF R GE . FETHLE % 2 7 2] DA N T 40 R T 1A
BT ARRERITER A FE R, EE SR — A R &R
B YO S AT IR A, SR S A BEATLI A RN g I PRREAR |
FAREBAE X =g 4 SR BEAT IR, IFHIA T N T S B Rk, Hodk
RUBBE RN, HARBIPIZEAIR > . de Bruijn SB35 A 2 H/RBLHR
BRI BEAT DU RARE P PUbsIE R, JEHBIN T EF3URHE, P& UMLS,
CTAKES )45

Rajani S&PME R 22 SR EUE B2 — AN SEARBERRAT 25, BARckud, 2
HARE T B BOM R 2] UMLS BIMES b, A8 L0 AR 71
BRGNS 775, BN — MR T A A S AR, Z AN T RER
814, fEmmRas b, AN THmENE. AN ERARETRSA
ke, WERFE I A,

Ling BP0 32 H ik T B3z, HAlH SuS 7t >
FEZE, FEAES oMb E (S RIS AN T FE » ik ST 22 )
0 EH S 7 R, BVRES R ) VR 2 R e 22 T VA 2R o AERE TR )
X—A, GINTHRANTEEMMSMR TR Wikipedia A1 MayoClinic. 4Mih
TR FEER 7Y RMESTEN, ARRRT RS HIE . R Q
W26 FHSR LA, oAk 5 2] IR 25 B S ardh B S, S i 43
WM T4 INEE S . A SCHI R H 2 TREC clinical decision
support track 2015081, iR 12 W g5 RS W . A Bk 2 ST R
2 SR EX 1) 7 B AR R

BT IR IT 0 1E BAF 2 AT i B AR A 1 = 45 f il (1) AR,
X TAE MRS UG R FRZS « % TAEE LT 186 MAEIR,
RS A =, BB KRB, RA. SCEIRE T Span-Attribute Tagging
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LRy 220, HrpaEpBEN 171 %%, BN 49 %. JAMERHIED
A ERLA R RITIE, LIEIRAR 3-5 P,
*® 3-5: EEIRABITERE

Model Micro-P  Micro-R Micro-F

FastText (2016, Armand. etc) 0.9052 0.5918 0.6028
CNN (2014, Yoon. etc) 0.9185  0.8382  0.8699
DPCNN (2016, Rie Johnson. etc) 0.9412  0.8717  0.9006
RNN (2016, Pengfei. etc) 0.3886  0.5000  0.4373
RNN + Att (2016, Peng Zhou. etc) | 0.9477 0.8921 0.9162
Transformer (2016, Rie Johnson. etc) | 0.9452  0.8440  0.8823

ATBVEH, BRI FAERTBLER] 0.91, W] RLA R BhbsiE N &R
WA BRAEAR o

3.3.4 IR P12

O 1 £ AL RAUCR AR —ANREIRAZ 73— AR B A3, (B,
FERER BT, Al R AL FA TR =R B, AT BEINFE
b RS Biln, “tii” & “FEmEHim T ) EARER, BRitz
bk, BATERE, P EARRES 1AL EAL CRRD MR AL O™
HDo N TR AN E W BT AR R, BATRPEIRS I V)73 AT 1
Zile B 3-8 SRR VI AL T Aok RFRHIH] T
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St i - ————— Gl ETER
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) 3-8: IR B U1 4T B R s T R R
TATTHEREAR 8 73 V1 0 AE 55 T SN T FIAREAT 55 o b B0 SR 1
FE NN ERIT IS TR HY ) 9723 AMAEAR A, &4 7 2000 %34T 1 IR
e ERBRTHE. OEDETCER 5 RBAEIR (L REEEE)D,
TPl 3 HE ROPRESEUN 1401 4%, ARJE 2RI 8 8:1:1 By LLBI Rl 2 Ml
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. TP REMMALE.
R MBI 7 5 Fibris,

J5i (Prop) A EEAA (Grop) A1 HiAth(O), i H] BIO A5y 7774k

Bl REIR (Atom) . 28 (Orgn).

* 3-6: HARETEANG I

Kt e

B-Atom

1-Atom

B-Orgn

1-Orgn

B-Prop

1-Prop

B-Grop

1-Grop

0]

Train

1120 %

969

(8.8%)

1187

(10.8%)

652

(5.9%)

828

(7.6%)

238

(2.1%)

452

(8.1%)

47

(0.4%)

58

(0.5%)

6477

(59.4%)

10908

Test

142 %

105

(8.1%)

117

(9.0%)

7

(6.0%)
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(8.6%)

36

(2.8%)

62

(4.8%)

(0.3%)

(0.4%)

e

(60.0%)

1294

Dev
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(8.7%)
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88

(6.8%)

106

(8.2%)

34

(2.6%)

59

(4.5%)

(0.3%)

(0.3%)

756

(58.2%)

1299

BT EeaB i VI RS AN T P SbRE RS, BAVEH H A

TEFEH bRV R BT BERT+CRF BiAISRSZT, & 3-9 Jytki M HE4H,

AT PR

1) BERT 4wf5 2%

BERT #1228 H T-RRFIA XA, MASTE ISR Bedb AT 70 -
%% T Dropout Z4F, &M AZENSE, XD ERE . RAMEHE
J7 BI%ET BERT [ SCHUI 2R
2) BERT JiAl
T 3RATAXS BERT #EATHUR, PR R &6 R 28 7 ZI AR 10 AT 55 13 ¢

Hagrh o

3) LSTM 2
i LSTM JZ K5 S5 N 51 AR bR ie 2 1] (R ARt 1
4) ZRiERT
8 BV B ILE AT LLAARS B RS A5 5 21 8 51 v i) H A AR R 10T

5) &tz

fs I tanh B0 BRI BRI 2 =
6) NCRF ++
CRF ++38 1 75 AH PR 2F Z AN N5 42 3 BOR A PR M 14 - NCRF
++IE SR A) T e K BRI 2510 CRF. 7E N-best fiiH R & T
FERS BT
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NCRF++, nbast=11
(output dim 14) l NCRF++ J
Linear
output dim 14
Multihead Attention - . E B
block
(output dim 1024)
BiLSTM { L—{ I‘* — -]
(output dim 1024) | | ( - |
IS — |- — —_—
Weigthed sum
output dim 768)
BERT output
from all of 12 layers
(output dim12 x 768)

fof
| |
é>é>é>é)."<é

Pl 3-0: AR A 15 2R
NRABARLIER, PSRRI R R
% 3-7: SRR B

Precision Recall F1-score Support
B_Atom 0.809 0.838 0.823 113
I_Atom 0.848 0.854 0.851 135
B_Orgn 0.932 0.932 0.932 88
I_Orgn 0.890 0.915 0.902 106
B_Prop 0.794 0.871 0.831 34
|_Prop 0.857 0.871 0.864 59
B_Grop 1.000 1.000 1.000 4
I_Grop 1.000 1.000 1.000 4
@) 0.851 0.803 0.826 756
ISYLNERE
Micro avg 0.858 0.858 0.858
Macro avg 0.887 0.898 0.892
Weighted avg 0.859 0.858 0.858

T ITHE R S50 2 REAT 40T
o, HURBUNAR, T MARIFIIRRE RIARERE, 0l 3-10 BF



Normalized confusion matrix

1.0

Symptom_B &1 0.04 0.02 0.01 0.00 0.00 0.00 0.00 0.06
Symptom_| 40.03 [sR:i=4 0.01 0.03 0.00 0.00 0.00 0.00 0.05 0.8
Organ_B 0.03 0.01 (WA=k3 0.01 0.00 0.00 0.00 0.00 0.03
5 Organ_| 10.00 0.02 0.00 [v&:l 0.00 0.00 0.00 0.00 0.00 0.6
% Property_B 0.03 0.00 0.03 0.00 |k} 0.03 0.00 0.00 0.00
=]
= Property_| 10.00 0.02 0.00 0.02 0.00 s5:¥F§ 0.00 0.00 0.00 - 0.4
Group B 40.00 0.00 0.00 0.00 0.00 0.00 pMsl+§ 0.00 0.00
Group_| 10.00 0.00 0.00 0.00 0.00 0.00 0.00 p¥eley 0. (02
Other 10.06 0.08 0.02 0.03 0.00 0.01 0.00 0.00 k]
T T T T T T T T —- 0.0

@ N 2@ N @ N &
& & G S
& & Q‘\.;,QE’ & & &

Predicted label

K 3-10: SR V170 ) SR 9645 SR TR v R
ok XtV ¥ R R g3 6T %Ul]Tka)” i) @ 3 AR R IR
(Symptom) FHAR (Other) b, 453 EEEERWT:
o JRTREIRE AN, TR 5038 B 1 R A
o CRERVENAS R 15 B0 A8 7K B3R
o JERTRER AR 7 2] 2

3.4 FERERRRY R

ATREFEIRFIR B, —E A EEIRE R A EE, B,
AN FREAR ) o ) 73 S, SRBHOERAE A7 g TR AL E, LAY
JEAERATR B . anB 3-11 Fras, Braaeik “ RIS s ” 22
A7 B AR 2 25 U R 2] o
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len(part,)  len(part;)
len(S;) len(S’)

len(partys) x len(partg,)

Hrp, S, €S, part; €S;, part; €S, T, NAERAS BE, Fl4n,
JRFRERIE R 1.0, #4728 0.7, PEFTN 0.6, S, NHEIR RS 43 VL ECAH B
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B STHIR BA S FE 199 DO S AR AR AL R TE Y B )7 SOA, - LR X LB XY
TR BT SRR AT AR A SO B 56 SR A5 T, D e SE
SRR R, B0k & B 5 SCUA SR BB A S, AT R R A A SR AR
ELARWTTT R, FE AR B HRATTHR M T ) 103550 13k B2 9 SCAS B S Ak BBOAT
%, LR R PRI ik BB N=37, B e/ 4 Lm0 2%,
SRJE AT G SEAR AN SC R 1 B S IO 70 RT3, S Jmo 4 SR BE R ) A

4.1 e SRR e EX

FEARSS SR BRI AR, AT A AT LA S a5 g # A E 0 BV 4l H o 451
an, RS, WEERTE DL, ARG OLEE, A R 1y SCRATIE
e, RLSATAE A P AU 24T el R AT

5

PUR SRR — i E R . BEIR. . fKE. k)1, kR

BEAE S k. ImopE. g

AN BT S EK S & B R SR SR SR A E EY R
REBMEX., SEE. FAE

SIS G A& 5. REEMS. SISER . mMmEREN. AT
. ERIISEEE. EhHAEL

FES: AR BB

1550 LU R e X T .

BIN: =BG SOR

i oSS EdE, S BRI, BRI A

4.1.1 HiE4L

A TAR S A RN 5 20, R P 7 e Ay B s S Eds o BRAT TN B sk

29



P BB 1 e B B AT 1 AR, IR TR R
HATARIE 7 60 Bl MiBEXS i, Hrp i 30 Bo il f i ith Al
BN, 534 30 Bt il ouillilde, MIRRCR . B ARER LR 4-1
ﬁﬁﬂ—‘_\‘:
R A-10 fal SR A R 1A L

M
- 27 1 =B 5
23 1 EiF 4
nE 11 FAE & 3
E 3 FEUR >
RE 58] 2 Sl 2
= 1 SUENE & 7
% 1 TR = I

ey AE
@ gg 2 &, @R 13
i — QE, BIE 5
PRI £] 2 FRE | %, BB 7
= L I, B0 5
= B, SO 5
R i 8 BRERE = 5
& > = >
) 1 g >
& 5 oL BBE >
ghssE el 7 == 1
Bin 1 Tk 1

4.1.2 N H¥E

BATHIE T — R B E R N  — e g R a0 F
o BEEZEIHERT R, MIRE. RSN EE SRS
e
o DR AN IE DA AR DG FC OB i WaB A Rk 75, R R
o R EARIEE B, WY, FREWNHIEATSE
F19%, MRAEME AT LA FIB

4.1.3 SLIREER

LG L AR 4-2 FioR .

30



AR 4-2: fa]FARILIN IR A TAl 4 R

Slot = (P/R/F) [ mwmermn FAE/E (P/R/F)

VS 0.700 1.000 0.823 7 1.000 0789 0.882 19 0.750 4
REIR 0.500 4 0.833 0937 0882 16 0777 0700 0736 10
—{® 0.500  1.000 6 0937 0.882 0909 17 1.000 0.285 0444 7
k& 0.833 6 0.882 0789 0.833 19 0.750 5
B3I 0.000 0.000 0.000 0 0750 0900 0818 20 0400 0500 10
s i 0.000 0.000 0.000 2 1.000 1.000 1.000 10 0.875 0777 0.823 18
SImhg 6 0761 0941 0842 17 1.000 0.428 7
i s? 1.000 1.000 1.000 18 | 0.000 0.000 0.000 0 1.000 0916 0956 12
ik 0SB 1.000 1.000 1.000 26 1.000 1.000 1.000 4 0.000 0.000 0.000 0
5] 0750 1.000 0.857 3 0923 1.000 0960 12 1.000 0866 0928 15
R3E 0.800 1.000 0888 4 0909 0.833 0.869 12 0928 0928 0928 14
BYERSE 0.954 1000 0976 21 0.000 0.000 0.000 0 1.000 0.888 0.941 9
OISR 1.000 1.000 1.000 26 0.000 0.000 0.000 0 1.000  1.000 1.000 4
MBS 0.950 0904 0926 21 0.500 0.571 3 0.833 0833 0.833 6
FAH 1.000 1.000 1.000 4 0916 1.000 0956 22 1.000  0.500 4
it Ese 1.000 1.000 1.000 3 0.818 0.900 0.857 10 0937 0.882 0.909 17

MEERAa] DU MY, A5 a7 80 0 73 ) LGRS f] 45 2, JF
HA BB TG00, AU RS F AR AT BA 2 /oK

FARHh, R IR0 R IR — A, X =P € RIS
BEG), BERIBNNERIZEEL ., ROV e RIEN RILEF FE, —
755 FRIBNGHUR 210 H L [F] SOR /D o AR AT I it AN b 3, 2 22 fE i
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% 4-7: NER S256 45 5

P R F Support
B- 0.94 0.98 0.96 1493
P I- 0.96 0.97 0.96 971
E- 0.95 0.98 0.96 1423
B- 0.85 0.92 0.89 995
Y- I- 0.84 0.92 0.88 688
E- 0.86 0.82 0.89 948
B- 0.68 0.72 0.7 322
PI-TC I- 0.7 0.74 0.72 176
E- 0.65 0.73 0.69 302
B- 0.95 0.96 0.95 827
iR I- 0.98 0.94 0.96 1143
E- 0.95 0.95 0.95 821
B- 0.95 0.97 0.96 658
2% I- 0.96 0.99 0.97 1349
E- 0.95 0.98 0.96 654
B- 0.9 0.84 0.87 82
FAR I- 0.92 0.96 0.94 119
E- 0.9 0.87 0.88 82
B- 0.48 0.89 0.83 269
AL I- 0.78 0.83 0.8 121
E- 0.79 0.86 0.83 216
B- 0.75 0.84 0.79 128
5 I- 0.76 0.89 0.82 53
E- 0.73 0.88 0.8 125
B- 0.84 0.91 0.88 432
B (1] I- 0.85 0.92 0.88 318
E- 0.09 0.92 0.16 431
SEI BT

« NER TEAEMRZ I LS F AR, WBdn (F).
RrEAMZ YIS, B3 W] LUE N K.

o EITXUESCARFAEER R IETEILSR, FHXRU, FarA
% A SR IK SIS e . Bl “MRBT— E—RR R 7
CERIL T R, R R AR N

o PREBEEEMBRE R EXN TR AR AL R ERR
i I H RS ARIE N BB e, 4RI BT 2
T E N )a, BuEEgn, BCeREHE DT,



4.2.3 RERDHK

TR AR RMEHE G DL R R FTR -
% 4-8: TR RN KM BIG A

XUEEC || AR || KRR | KRS
. TR 5 SEARHL B
=3 B iy JLZH

922 403115 | 22429 12986 4 2164
IR Train Test
IR BORE PR AR I AL 717 137

PIp BCREIR T 46 B R A
‘ 464 60
FJ (]

Y5998 B R f5p 2 ) ) 376 56
PIp BCRE IR 4 312 42

KRR T, HTAEES SIS, FELEREAN LR,
DocRedl A, A DUREFSA)F R RS, HAZLER B i A8 2dE v
R AEIL IR LTy gk 47 H 2. FATTR A CNN/LSTM/FEN/Transformerl7214% 5
A, BRI MREA BT SRR SRR SRR R R Sk RSk A R
BRR, DA BT CE LRSI BRI SEI 2, IRAER 4-9 5
Ho

K 4-9: REDFEMSLIR IR

P R F1
Transformer 0.6416 0.6373 0.6395
CNN 0.6703 0.6271 0.6480
LSTM 0.7981 0.5763 0.6693
BILSTM 0.7171 0.7390 0.7279
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% 4-10: JE kS IR A RERE

mgamm|  Na |t |t U s
Na 0 33 14 19 18
A 19 118 0 0 0
PE i 5 0 37 0 0

ié?ﬁ;li 23 0 0 37 0

R A [R] 28 0 0 0 26

4.3 SCikfERE

B 7 SEAREE FR U3 TATSUT 55 1) B b 0 0 1 SCAS v 1 SEAR B B ) N 3]
B 22 R BT B Sk B FRATTIE 28 B ARTE BCE P BRE IR A X6 N 3]
ICD-10 &, BILL ICD-10 /E A i 7 Sl ik . 1% 1ICD-10 R
ER] 2 B2 DR R G 4 M R T T B, By e BE AT /N, 5 82T DAk R 3RATT
H O A T AR

4.3.1 ¥EL

SEARBERE B AR TS DL AN T
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R 4-11: REIRSEARBER 1 B 1

all Train Dev Test

193 | FEHLRIS Mention 532 452 140 165
Mentions(5 2: &) 532 6081 813 797

Context 5801 4600 600 601

40 2 | FEHLRISY Mention 929 828 244 259
Mentions(A 2 H) 929 11425 1278 1508

Context 10846 8700 1000 1146
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FATTRH TUAPAS [F) R A A

PENFERZERAL, (TR T R AL, FIA Jaccard F KA WEE
FEXT R

A WBAE T, A H 3E T BERT-WWMUSHRAERY 3R F R ik 5 Fb
TR E

- BERT-WWM (Only Mention): 7 E F 5 AR .

- BERT-WWM (Mention + Context): % %Z mention {&_ L CiE

T RE
0/1 0/1
BERT-WWM BERT-WWM
[cls] mention [sep] icd_cand-I [sep] [cls] context#mention [sep] icd_cand-I [sep]
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S2I6 1 -

o FERERSARBERE B S, AT ISR ) NER B AL 47 Tt .

o BANE)TFAENTEN BA7, NER TN A iE4E K, #3t— 51T 85 4%

o VPRI AR HE SEAR B AR R VA

acc@n: MHALE M &5 KA top n/836 Wik 4% T 1IE#i%EH: ICD-10
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NER 19 2% 40 2%
Gi=EaN P R F P R F
7E R 0.9258 0.9359 0.9278 0.9474 0.9450 0.9461
2) SEAREEREA SIS, £ T RPAIH
* 4-13: SLARBERZR) SR 45
19 2% 40 2%
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Jrige | Mention- g o0 | 0.0 1.0 042 | 0094 1.0
based
BERT 0.90 0.99 1.0 0.92 1.0 1.0
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o, T topN IEREEEIN—
3) AR R

19 2%
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P R F P R F P R F
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40 2%
acc@1 acc@5s acc@50
P R F P R F P R F
0.877 | 0.874 | 0.875 | 0.947 | 0.945 | 0.946 | 0.947 | 0.945 | 0.946
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RA—e(5 E, Ko —8E R 2 RMEIRE N . ek, SR, &
E X T ENHMN PR . XFFrFE T R EEZG WAL D AT HhRE
FHEG, X FhAREDT BN B, X TARE N 2 R 51 SR R 5
K. 2) AT UIbRIE 250G L R R R —F SRS 0. AT RE T 1120
BOWE, 3R18 1 40000 M R4S
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REBRARAAR, B, BIREREA ATE FITERR M SE, fa B RS
A B ORI . BAR R EVE IR 5-2 FAIH .

F 5-20 PR EAA N A
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FEHT R0 ) 45 3B B 8 45 S, R IR 2 BRI B ST ) AR LR A8 A
Wl BATRAMNEShE DK 5, WEEKAN 1. FA1iE 3 LW FTAk
HATARE, FRRF IS T — O AR AT T . AR T O B BE ML 20 T
25 3 BhMENDL .

w4, WATARE T 1120 Bowbih, 3t 18212 a0, RATIEE
800/160/160 ) ELEIKI 43 Wid NI ZREE . RS ML . FriF L3RG T
46151 Mr%, FANE DFHA 2.53 MR, SESTEFEA 41.21 A
Zro BARMIFRZE 2 ATfE HLILER 5-3.
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[FII, FRATIEVE B ARiE N R R ARERRE R 100 AN, DU T
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AR HIFRE T REA IR R AT AT 1%

BA TR AL GG BB F8 05 R IEAT VAT, BPAERAZE P, R3¢
R, MF{i. HTHERENHY =T, RGBT TE AT HhELT,
BT CARRATTBR 1 VP 3 D ol Fabnsb, VRN 17 A&l fa s . R~ 1t
—IDIRRBAW R, FAVEX AR FIRLE AT 17 VF, B R E RSk
B, A4k B SR0RE DL 432 S HOARES BRI

5.2.2 R

TEIX—/INYT, BATE AN BARSCH IR 718 B R, TR K
FORTS R TSe e U1, AR SR — AN VR UG FC AR S M= K556 1 4l
BE S . IRFEUCECASRLAE B SRS 3 A0 H AT 1) 2 M55 TR AR 13 21 1 2l
R R, AN AL 2% (5 15 3 A 45 (8081820 AR /3 RS AU AH LY, DG c e 284 ] LA A
P i e oy BE 22 145 2.

BATE XL —ANEAFWAT N n ADMET, (UQ), ..UM}, XHRUG) €
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RUemb . JRATHR M1 )7 AE RN 5-1 s, J64 4 A FER, Rl
A495 B AT REAAN 22
EEXE

H (1) (1)
~ HANFHN, BRRTHR. | HFHmSE B (1) a.(D)
= HE (2) 2(2)
| B ALER T 7 | (o) B (2) 7.2
- - . 4 KT R TR
¢ B, BB LEE T | Ly . IRt : Sk
o FRERFEER, ZHSHLOALS 7 L c ’—‘ ' )
T R i
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7 N
A T R T3R5
SER LE HE REGTS cem
AT R .,
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K] 5-1: HEAIHESE ]
1) guhid i
Zid A 3 ER R 1 A S AL A KR 2 (LSTMD 45
RIE, R HINNX € R emb, Yufl 20 34T U0 R TAE:
H = BiLSTM(X) € R™Xdrnn

Cli=WHi+bER

p = softmax(a) € RV

szpiHiERl
i

N TR, BATTLERH W RN, H,c = encoder(X). H B85
THRINTP PR B CRR, 1M c & —MRMEP EAER R, 2%
MNFHUE B RIIIRER R o

XFAT U, KE-FRV ARES S &8nT DLl i X Ml 2 di 7R

HY (D), C¥ (i) = encoder™ (U (1))
HX (1), C¥ (i) = encoder™ (U (1))

HEWM, ¢S = encoderf*™ (V)

HEM, ¢S = encodery ™ (S)
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X EMbR utt A can 43 R osE N G 1 i A ds A fige i B 2 b
2%, NARR ¢ Al s MR RS0 i 2 AR S gmIDas. U, V, S 45|
AR S E M gt a8 34T D 84
2) DR
FERXAME A, RB-FRBIREAN— A& W (query), HRIHEH
LR GRFRER .
ac(i,j) = cS" HE™(i,j) € R

p.(i) = softmax(a.(i)) € R

q.(i) = Z p.(i, DH¥ (i, j) € R%rnn
j

Rl RS R WA 9 73— D&, AR R S R ie 6] 7 1
AR

il

as(j) = ¢S HM (I, j) ER
ps(D) = softmax(as(i)) € R

qs(i) = Z ps (i, DHY (i, j) € R%rnn
j

KH, O )ERBAN)T RN INMPRIFEEHLZ, &
PR, ) R B R IAE B

3) AR b

T I — AN R ARG B D AR R, IRATT R A FRECR
RK-TRERBAENIPRERE B R, FRATFHBEILRAEAN KK-THKH
Eqc(D)Mgs.

ELZHNEDR, KT HREBAENHOIRESE BAE— A7 I,
(ERALEX G, A EA R A7 BRSO, 45 A 7R R i A 25 1) 3% 5
N FTh, AT IE BB Z EARNGR AT Z R R E XA
e, FRAVEF T PIA SR

S — AN IR AL K- 2R 5 AR S B BLE R — A ) 7 (117
Blo BEBT U () IR R g (D) Flgs () TR P2
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f (@) = concat(q.(i), g;(i)) € R¥*%rnn
FOOE T RE-TREBARE, A AT AL K157
ARSI TARIAICR, N T IREAHRFPRESE B (), &

T8 q (DIER—ANEW, ZIREICEXN TIRERRqMNFEE T, BRI
T
a=qWq; € R™

p = softmax(a,1) € R
ds = pqs € R™%rmn

f (@) = concat(q.(i), Gs(i)) € R¥*%rnn

Hr, WRRTER FIBENLIGE I FIHERE , TEARA R EranXdrnn - 22 &
B A) ARG A B R — AN EEE B, AT q Mg LTI AL E %
AKIRNo

4) FIorHER

EE AR ()5 AR FT o BRI BN o FRATTASE A ) 1 BRRAE £ (0) >k
JEIRFT 43, FF H 2 REAS 40 f i B BN B 1O A B O T s 18 1Y
157

s“(Q) = feedforward(f (i)

y = sigmoid (max(s“**))

XM AT B R SR A B AE T, TSR N B AN ) T i g 1Y
B, AIEA NS & RAA T ReIR 2] 11X MK IE

5) 227

TR 1) 43 2K R AT DU 28 SURS 3 2R 3R R«

klZZ—yl log yl +(1 y)log(l 3’1)

Hr, FRRERRERNNEER, ThERRBIIMELE,
6) T

W AR HOE SONILECAE S5, FrbAa] DL 2 AT EE R . B g, &
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L2AEOWERE IR E H, B A NS DEEL R St
— R, CIRENERABOH & H 4R .

5.3 ScIg

5.3.1 LW B

BATR A E 2 K 300 4k 1R mBRIRH SCARF, T Adam®Miiik
AT . BILSTM [FE5EZ K/NA 400, 1 1ot i 20 0 28 1 )2 3
NaAE. FR, BImmEMaEERH T dropoutBeE AR, Ll 0.2.
BATEE I R 1) FAE R E I s 1B AL

5.3.2 FELRAEAY

BATRA TR JUAN R ARUE L Ie %y .

2k Baseline: i FH 5 fi B 1K) 70 RAB B R MIX ME S5 A RNE HA
(RIFTA A T-t8E, [EIFER A BILSTM SRIEEGE KR, SRJEMH H
B INLESR IR — [ R R . SR el — N ET i e e I 45 40 2588 o
bR CLFE 1 BT A B AT REfR I

53252% Classifier: 7 FIEE s LA AU LE, FRATE R 7 A
HRESE, S — AN SRSk (40 A A . AR 7R B EE X ),
q Mg FEREUT AR, fEX B, AR H TR, =2 B H XA
cutt,

5.3.3 LGSR

MRAE LI E , AR S KUK 5-4 frzn. Hdr, Frifk single B
Ron REBERAA)T, MARE multi #3755 &5 1) AR AR H .

*5-4: SKIRES R

=B EZH
RA K%K FE Esd K% FH E
P R F 3 R F P R F P R F P R F P R F

Baseline 67.21 | 63.78 | 64.92 | 60.89 | 49.2 | 5381 | 5313 | 49.46 | 50.69 | 93.57 | 89.49 | 90.96 | 8342 | 73.76 | 77.29 | 61.34 | 52.65 | 56.08
Classifier-single | 80.51 | 76.39 | 77.53 | 7658 | 64.63 | 68.30 | 68.20 | 61.60 | 62.87 | 97.14 | 91.82 | 9323 | 91.77 | 75.36 | 80.96 | 71.87 | 56.67 | 61.78
Classifier-multi | 80.72 | 77.76 | 78.33 | 76.84 | 68.07 | 70.35 | 67.87 | 64.71 | 64.57 | 96.61 | 92.86 | 93.45 | 90.68 | 82.41 | 84.65 | 68.86 | 62.50 | 63.99
Ours-single 7862 | 7355 | 74.92 | 76.67 | 6551 | 68.88 | 69.4 | 64.47 | 65.18 | 96.93 | 90.16 | 9201 | 94.27 | 79.81 | 8472 | 75.37 | 63.17 | 67.27
ours 80.42 | 76.23 | 77.77 | 77.21 | 66.04 | 69.75 | 7024 | 64.96 | 66.4 | 98.86 | 91.52 | 92.69 | 9531 | 8253 | 86.83 | 76.83 | 64.07 | 69.28
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(EE BEORRAFAHERAMD
. Patient : Atrial fibrillation , heart failure , loss of appetite and anemia

E£:fRF! IHEMMREZAT? MRIF, ﬁlﬂﬁﬂﬁ‘ﬂ%iﬂl}?é
\ Doctor : Hello ! How long ? Hello , Have you done blood test 7 i

[ BE:E
| Patient : Yes

[ Es£:mESAF? BELFEB?
. Doctor : Is the patient 8 4 7 Is there coronary heart disease ?

' mERA
i i Patient : No (a)

BE EEORARTERN

Patient : Atrial fibrillation , heart failure , loss of appetite and anemia

E£:fiF! EHMMAAZAT? i, FEAFODERERE?
: Doctor : Hello ! How long ? Hello , Have you done blood test ? :

mEA
| Patient : Yes

E£:BES4F? HEOMB?
. Doctor : Is the patient 8 4 ? |s there coronary heart disease 7

Ty g

(BB BERORARFERML

Patient : Atrial fibrillation , heart failure , loss of appetite and anemia

EE:ffF! ZHENWBAE2AT? fF, HOENEMNERE?
i Doctor : Hello | How long ? Hello , Have you done blood test 7 i

i mEH
| Patient : Yes

[ EE:BESAF? BREOBB?
Doctor : |s the patient 8 4 7 |s there coronary heart disease ?

mERA
| Patient : No (c)

K 5-2: B AT. (a) REE-T R T M A T RE R () IREX TN T HER T34
Kl; (c) % 4 DT ESRA A THIER 1K
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