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Abstract
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1% %52 (Rombach et al., 2022; Briggs and Laura,
2022; Taesiri et al., 2022; Bui et al., 2023; Barraco
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R EdR %2 (CFD) (Ma et al., 2015) FIFF (T
AR EALE R4 (OASIS) (Kurdi et al., 2017)
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WAEZRREMES . A RBAV Py 322
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X EEH) M LS E (Toney and Caliskan, 2021;
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R {55 (Mohammad, 2018) 53k H JEHi i
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Intrinsic Bias in
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Extrinsic Bias in
Vision-language model zero-
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ZUM AR 2 IR RAL ST, AL T—A
GiHER (FIR 1), M T AT Ass:
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e sk NRC-VAD AR H ) o AR C 2
“group”, SC-EAT W HT4HES (Hln, M
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KA D MR EAEG.
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CH: WHREETHRRINIEHMANELR C
RATEASMEMZEE &, WA C 2 “IFE,
FER Rk RPN H R Gk C 2 “HiF
K7, RSk R B R AT H BT 1 B

5. SpearmanCorrelation ( intrinsic_metric ,

extrinsic_metric ): ZRETHE WE%}J&I\TV
AT BRI N p O WLAZHE 1
FREE . FRATESFEM AT R p BN HIES
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1961) ,
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Algorithm 1 (i ZE LR HESE

Ju—

if R == image_to_text then
else if R == text_to_image then

end if

_
S A 2 e AR U i

—

return p

Input: Data D , Retrieval Direction R , Content Type C

Output: Correlation p between intrinsic and extrinsic metrics

intrinsic_metric < CalculatelntrinsicAssociations ( D , C')
retrieved_items <— RetrieveTextFromlmage ( D )

retrieved_items <— RetrievelmagesFromText ( D )

extrinsic_metric < CalculateExtrinsicOutput ( retrieved_items , C')
p < SpearmanCorrelation ( intrinsic_metric , extrinsic_metric)
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fRRE. XA SEE:, MR AT AR
BTN H b PR B SCASTREAAR F P e R ANEE i B A
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VLMs B3R 25 [0 RAELE B N AER L . AT 5
TG VLRASE8 1-a, 1-b (LA 1 PASKERL
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Al 1-b 251 ERH], FERIA Sk ik, Bk
IR PR 2 IEAE G, 1-a WA XM 0.81
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GirkZERIUNEE .

H & WAE VLMs g ifAh. A% TH12
A B AL S5 56Uk B T A UM R i
(Ghavami and Peplau, 2013) , HH 5B 24> [a]11)
i WAE < NS F | N2tk Z 1Rl
olo Hbsh, FESCER 2-a 1 2-b BIHFAR SC-EAT 3¢
R CEABE” Il AN 7E VLM
HOWA M A BB R B ey, X R
IHEE RS R ol BE U Mk, “BAZL
PE” FE 2-a A1 2-b R BLH AR D B SR
I, [FIBIAE 1-a F 1-b o 5 7T ) 2
FHRIG . X5 KT HEA S 3 WL BT (Devos
and Banaji, 2005; Wolfe and Caliskan, 2022a) &2
— 2.

B ARG EANBEAAF S Sy 1F-a Fll 1%-b 3%
By, VLM 2 [l 4 5 A4 Fk B A 15 5 5
X RIS A A A S e — N E RS
(Wolfe and Caliskan, 2022d; Toney and Caliskan,
2021) « #RTM, VLM FEALHEA [ SRR
TSN G R R 1y B TR TR NG i Sl 2 2 N
JER T RSBy A et (B, 2%-b Hixf
T BLIP-2 1) p = 0.86 ), ifi “FH A\ ZtE” #Ek R
IR TRARRA e (Bi4n, 2%-b HX)T BLIP-2
1) p=0.53 ). X—E5H AT REIH R T Hdm 4
UG GR hac”, JHZEERIA (BEE
N) BEERMERIE. dicfl “fifk” e SECE
A Rt A 2, B T AR R B e B AL
K Bs (Newton, 2023; Wolfe and Caliskan, 2022c¢)

SCRRIR— 25, AT & AR A A Ngram
(https://books.google.com/ngrams/ ) %iif,
R R RN FETCE A PR
R H LN B CH N BARRIAH PR
BT —ANE R 7 AL X— AR ER
AL H]E A A (Wolfe and Caliskan, 2022a)
W, e NHIERIAZ H 4 A\ (Wolfe and Caliskan,
2022¢) . R, #RE “BL AN BhEE R
& N7 —l. i, AMEHBA “AX
N7 AT TR 2. TR AL N itk E]
TREPFRLE, FENREa e <8

CEATER, TR R R h o T

RIS, FATHEAT T 114 YW (2 AMESE * 3
+6 AR * 3 AL * 6 ML) .

www.xueshuxiangzi.com


https://books.google.com/ngrams/

Group Associations Propagation in Zero-shot Retrieval

10

s W

= | —

3 o8 o W

£ e s

19] - o

1< " %

] o Ly

- 06

5 v

k)

4

5 04

- —e— CLIP_B_32_ITT

< CUP_L 14 1T

5

£ o2 —_ 21T
.- B 32 TTI

% L 14T

7] - T

0.0

Social Identity

Figure 3: 5246 2*-a F1 2*-b J@/5 Spearman’s p
I NAERE IR 5 % 1 5 ANERE R IE B REAC K
FALSS AR M, A AR5

Valence-based Group Associations Propagation in Zero-shot Retrieval
1.0

____________
vvvvv

0871 | ey

_______________
,,,,,,,

t (p)
4o §

0.6

0.4

n's Correlation Coefficient

—— CLIP_B_32TT
CLIP_L_14_ITT
—— BLIP_2_ITT

earma

0.2

Sp
e
5

0.0

Social Identity

Figure 5: 556 2-a 1 2-b &/~ T Spearman (1 p ,
T A A T O R A O DL A% 1 S AN E B A
SERAEBFEAR RIS PO M, It A
T2

NN XAFER A LA 2 T RES R ok
HEAMEAMR BB IR <3
N7 R, SPERIASE AT 2R R G
HRAE. IRYEELA X THT VLM e g
JriEHY T (Hong et al., 2024) , FRATTHF AL {
WA 2 XAt BB AR B
RWFFE -

FABEETE], T B AR
LB ARG S, AR A
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A “HA T AR AR R v R A SR
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LM B CHR Nt MRS, R
B B B 031038 LA T e FE
TTI M- BEARALE . X AT AE 2 i T 7E Br st
Al CEYNEEET FOCEE BT REEAR
JE o A8k Ngram G511 TR 42 213X S AREH
TEARUTEI AR IR L

ISR 4 F1S G387 0028 AR D DL PRA b 22 5]
{74 D UL A0 A% 45 31 28 R BT 55 i il 5 B 22
MR HFEENE, “BALME, 752
A 2-b v R S5 N A 0 IR R JE /)
TERIZR 5 BHFAR S Ui I AL 36 h o ) i 3
PIARFSE R . XA e VLM thfif ik
S AR 2428 L H B TR A — 308 K.
BN, BARMIAE P AT BE R IR To vk — ot
BT A KN Z, ek
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PR A 5 25 A6 7 . FRATT A BARE B 1) R/
L Z VAT w22 M R Pl ) T —E/E M . e
I*-a fl 1-a W7, BRI MEREEIAL, Fln
CLIP-L-14, # %A 2 DN BHA M %
AT CLIP-B-32 (Radford et al., 2021) , |
AR 2= BRI R AR A . AR, FE “H
NZHE” W OL R, CLIP-B-32 #5404 1-a 1 i
78 T 0.78 11 Spearman A 4% p , 1 CLIP-L-14
BRI A ARy, S 0.88 p, X RWIRH AR
R RE, RO FOHE AR 22 4% B 0 R BE S
R AR ICPP 8 1) A% 45 e T 7 AT SRR B
BCHEAR BRSSP T P s A YY) “HERR I
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BEFEE G5, BIATE 1-a b, X3
MG AW ZE A B . X — R B
SEHIIFFT H A R AR AR Ao B v I R B
B AR LA O S A AR RS ) &
R—% (Longpre et al., 2024) , MET 4l gsry
CLIP #BUAE P 72 s W) 3 B o0 R 1) DN 7 i 25
(Ghate et al., 2025) . [, it YIZRFIET
M2 ST VR T B AR R 22 S R R I T RER
BARUR AT, FEXFREOLR , A FEH
TERHAZOR BRI EH & . Ak TAEHR AT LA
FHIRTIF ARG R4 > B, DAHIRG | S
BUSCEL AT 25 R

6 &5

AN IE JH AT BT G D A8 B A 0 A
(VLMs) [ ITT 1 TTI k% 1 9 7 et WL A%
o TEEFRIANIFE AR 114 T, 3%
TR TR WA S BRGEAEAE X (OF
¥ Spearman Z$(H 0.83, FrifE2H 0.10) 1%
. BOKH A A28 s K i WL A%
#, X—RIICHEE, FhECEEZE KA AL
PR R B UL . FRATHILE R A, XF
TEX SRR gl B R SRR W T S AL IR
A RES BT W RE AR SE 0

7 JRIFRYE

P o R B A , dRr B 2 ey T L
J%2 (CFD) F1 OASIS, Jy4r#rfi I H2ft 7 iR
3Rt B EAHRME T B IR BE BEFAZE
Ware (B2, ENEARREACE AN G0
I AR TR . R, MO Tk S e 55
] 01 72 0 B 4 T BE T 2 P AL DA 7 Sk s
FIRRA , T A BB 18 3 SC Ak 22 57 o) T s el 5
155 T R ) AR 6 5

EXTFRH, AL HET EAELANET
i AR ST RS A A (VLM); CLIP-B-32 fll
CLIP-L-14 Tl B SL i HABRY. (150M Xif
430M Z%51), PAJK BLIP-2 2 {it R 2 EbE. B
FAEARFIE TR IR GV E 2 45, @t A28
IRESE , ok Xt o 2 B F i 48 1Y) VLMs &
FOP AR T S R PR . BeAh, TR
ATAAL R JEIE ) VLMs 1 Y52 — s
BRI, R A A S B AR SR A 1 R R AE S ]
S Mk 2 (8] AT BB BT AR (Charlesworth
et al., 2023) . XFE—Fp DA IE K A0 i AL A
Al BE S BRI AT i WL 4Bk E0 w0 B A%, SR
THAERFMIT T L 1E F M S 2 REE BT
58, BeAh, FAIH

EIRAT BT, " AL 6 4810 2
25 MARBLFAE L 18] R WEAT 45 45 SR 1 7 el 3
X AR AR R SRS BT E N SRR, %

SERR TR ARV R e/ Mb, AT AT PATE
A UL 5 21 (i 22 7E VLM NS A 1% 33 1
FAHE 114 FpIEEE N LA i 2R T NFER
MR ZE 2 [ RF SR 6, IESE T HAZ 36
I 7N B 7 )P e o B A S i 22 1R T D7) o U5
(Bilan, LT L) 508w 2E 215
DAl B B0 B B R AN R . FRATT B
TETIE#, RIRGMERIEB AR & 0 W22
A RIAENTERIE, T2 FAEESER
TBREALS PRI K . R ARAIBFIE AT e 2k
— V545 Ghate et al. (2025) 285 T A EWIH)
PR, 1 SeAS 2] AR X B e & L Fiil]
AR B H ARSI BRI S, X
TR IR E R . R FRATEFE R &
BRI K FAw 73 S | AR B R AR ARG T R 2
1E, HAERE— 2P B TS5 a0 SCAS B 5 A i
HOMPASIE, R4t T N — N EENERERRE.
AT B I AE R BRI 3 X3 SC-EAT,
HE R TR ) HL 28 0 B IE Y A R B F
AR, B RARE B —A B AR 05 P T8 Ry %
B, %R TIAFIR AL 20 Bil2E SOk
MR, mHARIA BN IR, FF H
FEGP—H R BE R . A, BREAKRRE
X SRR RIAE SR Y P R A5, R4
R FRATEE E W IR R PEAL . FEAR
W, FATAm B A B IR 55 R R i
IR E, X AT BEXT Y A 22 A0 AP 3R
b (B0, BA W —ITa RN PHESEIR) o A
M, FATERER SNBSS 5 SRR R
i AR EI E A B o — 2L

fJe, AT S ) ) Ak 341 SR 4 el
PAE JR At 2 By i, (BAIAR HEE T 6 4>
By R, A EE MEBAER AT X
By, s SEEE. Bk, s mH e n S
(Nicolas and Fiske, 2023) . €58 vl PAE
FRIBHNE AP B 2 22 Xk . SR, EAS
AR, ROTHFEMRZEEREN T EnT
3 N, HLAT AR ) s T A A
AT A IR o

8 fRHIE

bfi% VLMs 7RG AR R ER HLAF A5 45
M EsES T 2, (Briggs
and Laura, 2022; Barraco et al., 2022; Bui et al.,
2023; Taesiri et al., 2022) , 2 & X Lo 7 i {6
PR AR IO . AR 7 2415
L BUTE 2% P A A Ak 2 B 0y B 1 N 7 fi
Do SRR BE_E 1 22 57 T BE SR S SE AR A
IS AL RGP AR RIS .
UeAk, —A FEERACHE ) X LU AT fig
DFFELNFELEREAR A R I, A0 ST
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WA, JCHOR A XA (i, BAFIWE %
M) o BT HRATE VLM AL 2 8] 1 1) A
WAL FEOMER T 2R, BT VLM A3
Sk SO N AT 55 AT e it — i AL
BAIX BEREAR . SSE b, Y AL P akig stk
(M AEBRAR) AT Om LA 4 R, ABATTR] REZIA
R X 6 ffgg L7 5 B AT 42 2 R E A (Viasceanu
and Amodio, 2022) ,

B, ATRFRERY], BIRMIEE S
B (VM) o Sk R B 40 FH R SR % 1
WAEF R A I LY, I HLX 28 0L 2> A% 75 3
TR EREARN A, TR RES AL IE
TG UL 7 HERR AR T A+ L& B Al
FE R REENY, DA RE S0 S LU AR ) 20 A
EDG AN ., I B 1k i — 20 i B A i 2 Ak
TEXFPEOL T, —DEENREE RS HERTE
SR A TSI A M, ATEE
a2 R MO TR B A 2 0 25 R) ) s A%
e, AX 27ERARE B b S A Y i 1 g
XA S T —Fh AR BRI, RIRFAY
PRI MEE T rRai btz b
T RAMFED R Aedt 55z it & e
SIS0 N TR BE R RIS, X Al
RO

9 Bt

A TARG 3 T 26 H B b5 -5 5 AR BE5E B
(NIST) 60NANB23D194 Sl ASCH T
REAEMTIL A RIS e s U R E
MNEW, FARLI Y NIST FULA
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Type
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“This is the word [WORD]”, “That is the word [WORD]”, “There
is the word [WORDY]”, “Here is the word [WORD]”, “They are
the word [WORD]”, “Those are the word [WORD]”

Gender Words

woman, daughter, mother, sister, grandmother, niece, female, girl,
madam, aunt, maiden, queen, man, son, father, brother, grandfa-
ther, nephew, male, boy, sir, uncle, gentleman, king

Race Words

black, blacks, black-american, afro-caribbean, dark-skinned, ja-
maican, african, africans, ethiopian, ethiopians, african-american,
afro-american, white, whites, british, caucasian, caucasians, light-
skinned, american, americans, european, europeans, english-
man, englishmen, asian, asians, asian-american, asian-americans,
chinese-american, japanese-american, chinese, asiatic, japanese,

korean, koreans, korean-american
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Valence Based Bias Propagation

Content Based Bias Propagation

1*. Valence-Valence Interactions 1. Valence-Group Interactions  2*. Group-Group Interactions

2. Group-Valence Interactions

Image to text Retrieval (a)

Intrinsic Metric: SC-EAT(OASIS
image O, top25 pleasant Trait
words in Sentence Templates,
top25 Trait words in Sentence
Templates)

Extrinsic Metric: mean(valence of
top500 Trait words in Sentence
Templates) retrieved for OASIS
image O

Valence Propagation:

Spearman'’s correlation values
between intrinsic and extrinsic
metrics for every OASIS image

Intrinsic Metric: SC-EAT(CFD
image C, top25 pleasant Trait
words in Sentence Templates,
top25 Trait words in Sentence
Templates)

Extrinsic Metric: mean(valence
of top500 Trait words in
Sentence Templates) retrieved
for CFD image C

Valence Propagation:
Spearman’s correlation values
between intrinsic and extrinsic
metrics for every CFD image

Intrinsic Metric: For each group
g belongs to G, SC-EAT(CFD
image C, N sentences
containing g in sentence
templates, N sentences
containing uniform
representation of all groups G in
sentence templates)

Extrinsic Metric:
proportion(top500 group words
in Sentence Templates)
retrieved for CFD image C

Content Propagation:

Spearman'’s correlation values
between intrinsic and extrinsic
metrics for every CFD image C

Intrinsic Metric: For each group g
belongs to G, SC-EAT(OASIS
image O, N sentences containing
g in sentence templates, N
sentences containing uniform
representation of all groups G in
sentence templates)

Extrinsic Metric:
proportion(top500 group words in
Sentence Templates) retrieved
for OASIS image O

Content Propagation:
Spearman'’s correlation values
between intrinsic and extrinsic
metrics for every OASIS image
(o]

Intrinsic Metric: SC-EAT(Trait
word in Sentence Template S,
top25 pleasant OASIS images,
top25 unpleasant OASIS images)

Extrinsic Metric: mean(valence of
top500 OASIS images) retrieved
for Trait word in Sentence
Template S

Valence Propagation:
Spearman'’s correlation values
between intrinsic and extrinsic

Intrinsic Metric: SC-EAT(Group
word in Sentence Template S,
top25 pleasant OASIS images,
top25 unpleasant OASIS
images)

Extrinsic Metric: mean(valence
of top500 OASIS images)
retrieved for Group word in
Sentence Template S

Valence Propagation:
Spearman'’s correlation values
between intrinsic and extrinsic

Intrinsic Metric: For each group
g belongs to G, SC-EAT(Group
word in Sentence Template S, N
CFD images containing g, N
CFD images containing uniform
representation of all groups in

Extrinsic Metric:
proportion(top500 CFD images)
retrieved for Group word in
Sentence Template S

Content Propagation:
Spearman'’s correlation values

Intrinsic Metric: For each group g
belongs to G, SC-EAT(Trait word
in Sentence Template S, N CFD
images containing g, N CFD
images containing uniform
representation of all groups in G)

Extrinsic Metric:
proportion(top500 CFD images)
retrieved for Trait word in
Sentence Template S

Content Propagation:
Spearman'’s correlation values

metrics for every Trait word in
Sentence Template S
Text to Image Retrieval (b)

metrics for every Group word in between intrinsic and extrinsic
Sentence Template S

between intrinsic and extrinsic
metrics for every Trait word in
Sentence Template S

metrics for every Group word in
Sentence Template S
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