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A Quantum Probability Inspired Network for Dialogue
Sarcasm Recognition
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Abstract: Dialogue sarcasm recognition has been a challenging artificial intelligence(Al) research topic, aiming to
discover elusive ironic, contemptuous and metaphoric information implied in daily dialogue. From the perspective of emo-
tional logic, most existing works are insufficient to measure the intrinsic uncertainty in emotional expression and under-
standing. In view of the advantages of quantum probability(QP) in modeling the uncertainty, this paper explores the poten-
tial of QP in dialogue sarcasm recognition and proposes a quantum probability inspired network(QPIN). Specially, QPIN
consists of a complex-valued embedding layer, a quantum composition layer, a quantum measurement layer and a dense lay-
er. Each utterance is treated as a quantum superposition-like of a set of basis words, using a complex-valued representation.
The contextual interaction between adjacent utterances is described as the composition system between a quantum system
and its surrounding environment, which is represented by the density matrix. A quantum measurement is performed on the
density matrix of each utterance to extract sarcastic features, and thus feeds these features to a dense layer to yield the proba-
bilistic outcomes. Extensive experiments are conducted on two benchmark datasets, and the results show that our model out-
performs the state-of-the-art baselines, with accuracy scores enhanced by 5.2% and 2.38%, respectively.
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7, R T G0 R 28 R 45 25 4 DR LSTM $l HURR
AEAYBE S 17855 T Transformer.

C-Net 5 MTLAFE A f5¢ 15 5 B9 6 378 PRI B HE S8 7E
TG b L M I A SR LR RS | H 3 AR AR T T A A
R Z5 R L D DR R T 3 2R R T T s S AR i
TISCAR FRAE T 7, W BERT il ALBERT, 34 7] ) A5 K
SCAS PR A BT R SR R R 22 S T L B
SR SR .. TR R i R B 2 B JR
SRS QMSA R F 2=, FoERn 0 9 feJg — 1o
QMSA B [ G R AZ o LA A Sl 2 0 A I 5 2
FHHHERA . % T Reddit B4 48 R A& SCARRER , 3F
N B A58 H. . QMSA P BT & D SR il 58
ARA, HRF R T B R SOCARR A, R
23 Wi A5 N sk AR I SR . ) e R R R R AR 18 T A PR
HLE & X ™ 5 Rl T QMSA 7E Reddit $dis 5 F 91k
fE. LIS, QPIN B U LA fF B EE R LT
SCE A F 2 i 2 2 DA R I A A A7 B
B SE 2R . DRI QPIN I 0888 1 QMSA HE4E , 3575
ek T HERE.

A SCHR A QPIN-CNN 5 QPIN-QM 175 & 1 T C-
Net 5 MTL, B 06 B 0800 25 5, F1 435053 1) 55 2
67.5% 5 68.0%. {H 2 H T4 SCHE Reddit £ di 5 13
$£ T 800 4™t I 5 BAF , 283 > F 7E MUStARD £ 4%
LY 1 400 ISR, (45 QPIN-QM $2 B R AE 4
BEW D BEAR TR Bk E SR 68 ), 52 QPIN-CNN
5 QPIN-QM #H 22 T L, Ab T [A] — oK. X 3R, Il 45
P B0 E ¥ 45 352 00 QPIN (9 PE RE . QPIN-QM-CNN
PAEES Pt H il 8 T QPIN-CNN 5 QPIN-QM , Bt /5 e fFE iR
AvERE . R BRI R AT H B IE AR L 8 A
CNN DLAp 7 S ORRAE & — P P e e F B ML T
MTL, QPIN-QM-CNN 43 jll 75 F1 5 fE#f 5 05 w42 7+ 1
2.3% 12.3%.

4.6 EFHERSEZMPEIRIIGITEL
ARSCE 24 S HL BRI 2 T AR R TR T

F4 FNEREReddi HIEE FHTRER

- R GEEEL

p R Mi-F Acce

CNN 0.631 0.623 0.629 0.623

BiGRU 0.600 0.598 0.600 0.600
MHA-BILSTM 0.629 0.632 0.630 0.636
C-LSTM 0.613 0.609 0.610 0.615
SVM+BERT 0.640 0.642 0.638 0.640
SVM+BERT(+ [ F30) | 0.649 0.647 0.643 0.651
C-Net 0.663 0.664 0.663 0.664

MTL 0.667 0.668 0.667 0.668

QMSA 0.610 0.614 0.611 0.617

QSR 0.603 0.607 0.607 0.614

QMN 0.654 0.659 0.657 0.663
QPIN-CNN 0.677 0.674 0.675 0.674
QPIN-QM 0.677 0.680 0.680 0.679
QPIN-QM-CNN 0.683 0.688 0.686 0.684
ASOTA 2.39% 2.42% 2.36% 2.38%

MEAATE 1. R T SR — WAL, AR DSB8 £

R, 38 bl g B (DU ST ) M SR MR 1Y) S e 4
S, B0 i TR A R . T DL AR v AR
SO BEH5 QPIN AR BL ) 19 45 454, LUARIE #5228 F- L
BT MR TR R T REE S
I AE A AN SO SR ] BERT 75 31 B4 7 75 1)
T SO e B ) U 1) 17 SR A A b T A
5 Z P8z, BURBTRHE (1% BT R IR AR,
HW 0 BARE S R SR RRIE AT A,
THiE B P UERE KR EXM LR TES). B KL
T SCRFAE S A SRR D753 25 8% TR 3R A% B AR TS TS 1Y
TR, 1 hy i — 25 SR IR RRAE (I 13 X L i
T JZ ). 5, B 3 L0 T A 22 i A 3] 4 3% 42 215
SR8 . X He g SR an e 5 B .

Al LWL ZE R, 7E MUSIARD 5 Reddit B354 |, &
TR T & B 48 QPIN 7E F1AE 5 1Eff 5% 7 i 45 . 3%
B 25 B HE % ) 1 NB+BERT. 1% 5200 45 5 S0 48 17 A
FYHLR IR A, R R N S HL RIS 5 SR AR A
KW J1, AT LIAE R 53 A — B fin— e Ak A R 2 Ak R 6
il TR F AR 1 5 A FIAERS .

#5 BFBES2MBMENRER

“ ) . WAL R bR
PIEITE S Tk -
Mi-F Acc
2 MiL:NB+BERT 0.651 0.647
MUStARD

H#F:QPIN-QM 0.754 0.753

2 HL:NB+BERT 0.656 0.652
Reddit

7 :QPIN-QM 0.680 0.679
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4.7 RiIEERCEEZMESW

BT TR TS AR A S 5 e R B 1 7
W, 51 A1 s R A 3 R KR e g AR X — A £
AR T HA Ay €20 3% 38 T 22 00, AR SORRR 15 4 19 A
o 05 EAE i —FP b 78 1525 18 2] QPIN BLRY Y | 4341 £
X RIRIPERE 2 . I Ah , 25T Reddit 5P #0218
IR P P A4S R RE RS R R e KU B,
e fs B BRA L5, TR AT H @B MUSIARD %44
Ehpfas R . IR I LS A M aE 8 L0
S A6 IRORT 52 e - (1) A BERT B B4~ 1 {045 3%
TIE Ry 1) 8, 55 60 07 B4 T T 1] DR B — B ) i, PR
TR s 72 6 S 85AE ; (2) 5 Transformer £ Y 5
KW B A 85 ORI % 58 10 SR BEAE R 4R R T,
5] 20 53 2K 7 5 KU 2 3 ) S R A K, IR 4] DLk
Boy=1.2, PN SR R A OCHK BE AL, AT LR
y=0.8. AN Ty SIRAEIEf,= (£, £, 1, -+ £ ) 45
B L ROH IRBERE £, = of - 2RIG , FRATDR: Bk A
Ty A 1) 42 32 2 AR A KO 25 58 . o T SRt
PR, AT B A 48 K y BEALPI R4k, I %
O ATYIZE . RN R SRR 45 R 3R 6 T

%6 BEEEIKRER

AT
Bl ik HnE
Mi-F | Ace
(VSR FH BERT ¥ B3 (6,44 RAF R 1) 1 | 0.75210.756
(2) FUOR B A % R 0.759 |0.764
MUStARD
BVEA)RQ)MFN T 75 0.7570.763
QPIN-QM 0.754|0.753

Al LAWLEE R AU F) I BERT K445 £ €5, 2 1F Jy 1]
19 RO I R BB AR BB M 4R T, 5 22 Wi AY QPIN-
QM b F [R]— P BEZK -, 2 B X Fh il A A €615 200 ) ik
W FANE T MEEANR A A A k. 5
R P 4 0 R -9 97 20 LA 0.66% BT D v 1Y
T A QPIN-QM, B T 1 €8 51 A XS B84 58 i 15 B 55
WAELE LB =R ) B R FE 4 PR R A e ) Y ik
FFARABREEE —Ah, (2 M QPIN-QM. X EUE T A2
HI AR, RIAUACKS £ 644 R AE R BERT [i) 2 Xof A 764 412
FRIF T RPERS B . 25 1 4R BT SR A R
T, BB RAR, X EARNT 2
TAE.

5 4#ig

X YRR TR ) 2 — 30 g HL AT PP g N T

AT S . AR TR E FMRSEBIRRIIARZ

SRR b BT A SCER T — e RS
£ 08 B R TR ) 28 A T A R I

IE] A AN PR AL . A SCTE A SRS 4 b kAT
TORMBESCE , S0k 1A S 75 A R . AR STl
BEAT T — R GRSy, 0 i1 i 5 22 LA R Ty
VXS EE 3B S 8O B4 4205 TR AT QPIN AR i I
B TR T TR AEINORIRUIAT 55 199 1
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