FT R HEWH R bR B AT S 0B (NLP )
PR {22 rh RO BT 72 E e

RO, I, SENE B
1. BB AS AR E SE RS SE, 7 BT 530100
2. BTFTASRENG, 7 5 530000
DOI: 10.61369/SDME.2025090038
] B EER, MEERESLE (NP) BANREERE, AMERIGEREES TR R0RET ESRM, B51
AE, HNERENSEERNE, TEPWTENEATYE, SEMURMSCBESENMA. ERANRENR
FREERSMRE . WARATIFIZTE, BSAE—TEE LERTRENS, BEEELUMBALERER
FRESNRAMRIL, B7ELESHEYNBERGESHEEERNTR, AXBETERMENE NP EEIRENH
A, RAHETETER TR SESHIBNSHMAZRSE,
% @ | EREN; RESEE; ERETH NP RE; SHATH

Research Progress on Eliminating Bias in Natural Language Processing (NLP)
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Abstract : Inrecent years, with the rapid development of natural language processing (NLP) technology, large—
scale pre—trained models have achieved remarkable results in many practical scenarios. However,
their inherent bias issues have become increasingly prominent, seriously affecting the application of
these models in terms of fairness, robustness, and social ethics. Traditional bias elimination methods
mainly rely on data augmentation, fine—tuning, and manual annotation. Although they alleviate bias
to a certain extent, they often fail to fundamentally eliminate the inherent systemic bias of the models
and have insufficient applicability when dealing with complex semantics and cross—domain tasks.
This paper focuses on the application of causal inference in eliminating bias in NLP models and
systematically reviews the latest research results based on causal intervention and counterfactual
reasoning.

Keywords : causal inference; counterfactual reasoning; causal intervention; NLP bias; model fairness

515

(1) B E RS

PR, BAAEFE (NLP) SORBUE T R85, SHETIZ0E S B HEL, RS T SOREAR . Al RZ2 HAT55 1
Ko BRI, FEIX LGSR JISEPRal B A, AR P ET RS . SCAIE = i B R iz ik, SEUSERESIIRR T h i
BUT PRE AR ZE P X SO 22 AN (A BT R R L, TR T RESO NSRRI AR AT RGeS, TEE— P mTRES R B AN
ML N IETTHE SN B0, 73RS, BT DSOS TERGSF R, SR AT REE LRI R, IR SASF4E, X
FRISFUS AT LA, Pk, WA RORBIREER NLP B im0, B 24 2R AR Tl A s i e A

(2) A ITESREEE

RS RZE FTE, BFFEE N T 2RGS0 R TT %, IR ERIEE . ORI A RESENS o XL I s A 41 25

fEH AN Balg (1997—) , B, B+, FENEEREZLAE (NP) . BHREE, E-mail: 1019657026@qq.com
AfEfEH: T8 (1998—) , &, AH, EENFHF¥. E-mail: 836144906@qq.com

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 127



HEIBICHAZE | RESEARCH ON EDUCATIONAL THEORY

PRI AL LN BHE IERR RS . AT, S2PRTAURAR S 1R IR LA A T T R, ISR I RE A e

BGHEATER, TR BRI R G R I
(3) ZrdVEm S oAk

ARSCEFE NIRRT A R G NLP S 2 BRI ol oc it e . BARITE , BT 56/ 28 BRI R A B S AR S
R, AUFRAMIC R | R R R OIS B, BANeHET RRIT S i, SRy | Wi
ZAEAE P BRSNS Y RO EEIETTHE, R AT E ST S A OSSR T e S . B, BT TS

IR, e Tt PR A B IRIE . TSI EATIZ AL RE

SEIAL, e EAACKE TR AR T 5 TR R ] R

PR GHERRTTIA . WALR, FATHE N EEAMETE AT B EENR NLP RSt RE MLk s%

—. EREBREMFIR

(—) AREERER

SRS B E X 7 B A B F B Gt RIS L R R R,
B NS T b O S E A Al G ey AN /4 1Y 0 R =
F—2E R, BB SR H R B 2 (A s S5 22
ST, G AN AT AR IR (R do—operator )
PREPFZ IO oA AR £ 7= AR B0 5 5% = 22 S e S
RN B MRS RIS “WSAR AR TR, 455 AE e 1R
W, R RRT, JEZRAZE (confounders ) & [m] B 5200 PR 4k
Emy A, NSRBI R, e —, 57T
M ( backdoor criterion) FARF[J¥#EN] ( Frontdoor criterion ) #%
e, T HE R A T AR SRR, BRCRITAL HY
Y DR SRS B Al A A o

(Z) ERE

R EWEAR A FITCIHRE (DAG) , A& —Ff Sk B0 R
RARR RN R RWEE T A, FPTSQREZESRVY,
T [ 7 W SR AR 2 R R SR SE W e 2 LR ], A ik
T (Treatment) X A5 Y (Outcome ) 17 FE B 122/ [R5 & b
(T—Y) ; [, TidEdHAEE M (Mediator ) & Y 4R
Begil, WT—>M—Y, Hif MEX— B THAER,
TERT o 2RI SREE

T Treatment
M Mediator
Y Outcome

E1: ARE

—. ETERHEERN NLP (REHEMRT X

(=) AR5 ZErh R E SRR TS %

FESCAGY ARG, DRR R T 5 3 L @ R PR TR S R
SN R IR AV B MW 22, i, ARrssE st 77
RS B AESRAE IE SRS e R IR, T P i Mt e UL

BORA LESLBRi N SBE “Tolm” A R Z2 5, ISl
I P R R SRS . BRAESE AR R A S 5 T
TEHEs Y, $EH CORSAIR BB, IAHGAAI-FfliR 2 8 2,
B AR A SOARTE SRR BRSNS IR 2R, X 28y Tk
M ST R, RIS AR A, I
FIH do—operator BEFTHT, e Zeim i I T 16N SEBI W 22 (A 2L
bELS
(Z) BT EHFERERD
B MR, AL 2 B B30 o B I R 25 B0 T
o, JCHAET GBS TS, A T P S TR LA
SO, R ZNER N DA S a J 5 AW 4359 F 22 28 B PR SR A T 7
T R T T A SRR, T AR S SE R A
[, AT R SRS 1 P R AR S (G . X 287 it
RIS N R Z IR KR, NIRRT TSR 1
WA TERRER PSR
(=) WHERFESIARERK
HELEITERGH, B 25 0] REASE SR FP A T L
K, AT S 5 28 e B A, T B 58 A HE R R SR 3 b 1y 7
P O 2 O A A A (R (PR RO SR AT, S
WA B P 2RI . SR, Goyal 48 AJZH T CaM-
Gen, i TR EE N SRR SOOI AR, AIRRER A2 R
ARTE B SGE B 7 BT RE U8/ S0 DL 5 A2 AR REZ I, 3%
BTN S BRGNS A AT S5 F L T — SR Gk A e 2 T
S,
(M) SEESHECRIEN
TR AR 2 TS, ORGSR R [ATT
REFFIEAZRINACH R R, TR H R R AR 5 SRS A W 2
MRS AR RS T HaA e T B SRR, XSO FE G
AR (AR SRS R0 T B R IE , AT i 7 BT [l
ik, UL, B AR R SRR R SRS Z
EER LY, 2 R SCRER RS T TR AL 7y e DR SRR V5
PSRN AR R B IR 5 P (Y [(T)) . IRAR R 5
GIMER P (YIT) , JoRIH RS, mi g —A sttt
SREAPE 2(c) SRR RS, i 2. REI SR =R Y,
WG INRIS B, AR S T EHEE B i
(SR r ey R STV NNETSE i L e Nl EN SRR
Tesh, BTSRRI FHS6E

128 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



(o) ESCHRNRRE (o) BAERNERE (o) RELURERE
E2: AHTEFDLUNERE. EX RRET, TRRUARE, | RRERSE, C%
TREWHIE, FIIBRABEHICAHENRE . Y 20, U SRRprmR. s
Bligt, —MES (1) BR—SH(E.
(F) ERIMERHARLGR
FEEPR b, BT RAERTAO(M22H R0 % EE 2 NLP (155
HURBLH REHCR, WSR2 IBRRAT Y AHE RS 4,
SilerIr, R E X — A TR R B,
RGN T AL TS R SC AR B J (A s
R, EPSMITFEAETT A . B SRIE I I SL R st b5
AN, (RS AR AR RS AR S i ST TR

=. PkSRREE

(—) HEAENRRE

L B i S A 2 e

PR R T TR T s PO ROEOR SRS, (H7E NLP (255, %L
PREAEAFAERRIEAN RS A SRR AR S ], X 2]
FELTT RS R SRAS R R R R AN s 25 PR R A AR
AL B2 FEAR B 1 PR ORI, e T B R R A TR Y T R
BoR, FRESEURAIRAESS MR RI RUR KR, M FEA RN
Bt

2. WWREZRIE HHEARZ AL ]

PR SR A IR L0 5 T SO A A T R A O T 5T, X L
TR RS, TR NLP (255 (KU SRSy
o ERUESEE) , RAUERTT AR SO AT ELAE . 5

243t

BRI, AR Az A et — A A A R [, AT
N RIS B 55 BRI, TR AR T 32 3 PR R AT
RESZEIFRA

(Z) RKHARTFA

1. R e T PR 9k

BiE s adE (oo, BB A ) 1z, A
FHEWT T 1 2 RN RS Z [ RO BN . ARSI RITTE MEL
TR AL 2 A AR R A PR R A S, TR A S AN I
BZEMFERKR, HEE TN RS B, e
AT b, KR AT ELTIR AT SO EHGARFAL (A 1 22
X (O PPN el RS

2 AT TRAHERTEE 2 NLP (T4 R

R H R R W T S A SO 26 IR A i R G
BUST s, (REAETEZ NLP AR5 PR AR 8. ARk
MR FE NI — 4 SR PR AT E A 2R G0 ladsiliee . SUARI2E
SFEHAD NLP AR5 PR, SRR R A B G X 28155
TR PR, P RS AR RIE U

~ IE\E

PR SR T 77 9 1 AR 7 A0S (NLP ) ATUR A (i 22 114 Bt L
TSRS R T B, T R AR R T
o W A0 2 S AT PR 5 61 U B NS 2
R E o X LTTEFESCRIPZE R ATAI 5 R 555
GURRIL T BETEST, (2 VAT IBUIEER NLP 2504
Eo AT, PRARSERTOY AR P Edeiemit R A g S
PeHR, RRAITEFERARR AW SRE 585G 2SN
IR GURFN NI, s AR S NLP L5
MR, HESI N TR RS A TAERE L .

(1] BRez | SRR 7R DB GIISEE BT SRR SO Ao . 3T (55 59 T EOE S RS A 11 R E bR FARE S G206 (51 KEBI) )

45 5434-5445T7 .2021.

120 Zide , TbRE | MRS VRIS DINER: S 2B AR A MR 2ol . 20T CIHRF A F21830E 1 ACL2024) 3504-3518T1 .2024.

[31 AL, IR L B, BRukHT TRk TR FRAE , MEIERE . BT DR AU A S AR T 0 RO SR 2R IEEE/ACM ¥, TR SIS AT 2023,

[4] BRFFR , WIS | 280, AR | 20 . BT R TR S S A RT3 F B8 61 RSB H A e SCE (5 1 KEIBS0)) 45 627-638 7T .2023.
(5] AhEA , ThEEfi , ¥l . AT 1S R SATRERA R L fm AR AL (1) CHFRBURE= SHEORTTI) 18(12).2024 4

[6] ARIMAE - /R . (PARSEER : B SRESHENT (S50 ) . SIBFAAHA: | 38/ .2009.

[7) Bt SCAEIE PCSK MM S ACE IR 2 I RS R« — TR ] B RBEHILAITSE 1), IRRFISEER R | 2024, 23(22): 2353-2356.

[8] ARAN . ZWIATTEICA S R A TR HCEF RSN (1] FERERE L2024, (22):26-30.

(9] PRARAE | ESCH , RV, & TR SR R R R AT A DA FESAR RIZ T (). (AR ALFE 2024, 51(06): 1035-1044.

1011k , 2=, EIE , &5 . PIREA AR BER LG S BT ) ST e S ik T A R RS 2R (D). W i A T 228, 2024, 33(11) : 1475-1480.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 129



