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Evaluating Cultural Alignment in Gesture Interpretation
by Large Language Models
Momoka Yoshida
Abstract

In human communication, gestures are an important form of non-verbal information that
complement speech, yet their interpretations vary widely across countries and cultural
regions. The same gesture may be perceived positively in some contexts and as insulting
in others; for example, the “OK” sign expresses approval in Japan and the United States
but can mean “zero” or “worthless” in France and is considered offensive in parts of South
America. Such cultural differences can cause misunderstandings not only between humans
but also between humans and Al, as large language models (LLMs) are increasingly
deployed in multicultural settings. Evaluating how well LLMs understand cultural
differences in gesture interpretation is therefore essential for safe and appropriate Al use.
However, because existing LLMs are mainly trained on data from English-speaking
countries, particularly the United States, they may fail to capture fine-grained cultural
nuances. Moreover, systematic cross-country comparisons of gesture interpretations,
especially between human and LLM-generated explanations, remain limited.

In this study, we propose a method to analyze the cultural alignment of gesture
interpretation in LLMs by embedding human-authored and LLM-generated gesture
descriptions from multiple countries into a shared semantic space. By vectorizing these
descriptions and performing clustering analysis based on semantic distances with the
United States as a reference, we ecvaluate cultural similarities and differences.
Implementing this approach involves addressing two key challenges.

Meaning Representation Considering Culture
Gesture descriptions from different countries vary widely in writing style, vocabulary,
and level of detail, making direct comparison difficult while preserving cultural
characteristics. In addition, LLM outputs may undergo culturally neutral abstraction;
therefore, to accurately capture semantic differences from human-annotated data,
LLMs must generate culture-specific gesture descriptions and acquire their
corresponding meaning representations.

Culture-Based Cultural Alignment Assessment
Semantic distances calculated between meaning representations generated by LLMs

and those derived from human-annotated data can only evaluate local cultural
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alignment, that is, the extent to which an LLM’s gesture interpretation matches human
interpretations within a specific culture. When discrepancies occur, such measures do
not reveal which other countries’ interpretations may be influencing the LLM’s output.
Therefore, a method is required to assess global cultural alignment that captures
intercultural relationships and identifies the cultural influences underlying these
mismatches.

To address the first challenge, we mapped gesture descriptions into a common semantic
space through text normalization and sentence-transformer-based vectorization. Gesture
descriptions were generated for each country: human-annotated data consisted of
descriptions written by annotators from each country based on culturally typical
interpretations, while LLM-generated data were produced by inputting gesture images and
country names with prompts conditioned on country-specific meanings. Using official
languages in the prompts improved local cultural alignment.

To address the second challenge, we applied k-means clustering to analyze how cultural
differences are structured in the semantic space. Global cultural alignment was evaluated
by comparing LLM-generated clustering results with human-annotated data using
Precision, Recall, Fl-score, micro-average, and macro-average. In addition, semantic
distances from the United States were analyzed to examine whether LLM interpretations
were biased toward the default U.S.-centric cultural sphere. The contributions of this study
are summarized as follows.

Meaning Representation of Gesture Interpretation Considering Culture
By measuring the correspondence between meaning representations from human-
annotated data and LLM-generated descriptions, we quantitatively evaluated how
well LLMs reproduce human cultural interpretations. Comparing English-
standardized descriptions with official-language prompts showed that using official
languages improves alignment by approximately 4%, enhancing the local cultural
alignment of LLMs.

Cultural Adaptation Assessment Based on Cultural Differences
We compared the clustering results of LLM outputs and human data, and
quantitatively evaluated the reproduction of cultural differences using precision, recall,
F1 score, micro-average, and macro-average. As a result, we revealed a bias in which
LLMs tend to gravitate towards the default culture of the United States, providing a

metric to objectively verify LLMs' cultural understanding.
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[ What does this gesture mean in Taiwan? Please explain its meaning in detail on a national level. Provide

both positive and negative interpretations, and explain each specifically. Do not use abstract terms like
'aggressive' or 'negative’.]
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4.3 73 R5 ) T2 & B REEHL B S DR
REFIETHE, V= AT v —BRRROBRAEEIEZ IS, FEOMRS &0



REST WD E G T 57080, DWEBERAW-7 222 ) 7 REERA L.
T, FEIZBIT 2 V2 AF v —EHRO Gl % SO IAGIT B L, BRZEM
LCONBEEZE T Uz, SCGEROIAZOAERKIZIL, Sentence-BERT RET /L Th
% all-mpnet-base-v2i & Fl\ /2. ZOFT /M LY, FEWRFLIR A B E R D
7 RVIZZEHA L, mean pooling & W CXEROERZEE L=, HFH7=
7 Mg, A VREEICE S AT O 7w, ESbAE L. )T, &
EELLTT AV DEREL, FEOBERTLR L 7 A Y I OFEKRILIR & O =
YA HEPEZRH Uz, BRMIZIE, 7 A U 0 OB R EE & & E o Bkt
HOMTHEEETIZERE L, TOYEHEEZ RO 2 a2 hite LTS 720,
1S PP ERZWE LIZEE T AV A L OB LTER L. =
OHEEHE 2R E L LT, £EEZRSRIC k-means 15K D7 T AKX Y T &AT
STz, ABFZETIE, BEMAEIRA lsame (FU) ] Muncertain (855 TH 7AW |
[different ($72%)] &9 = OOIRREIZHFAT H720IL, 7 7 AXHKIT 3 &
RELIZ. 7 T7AZV U T%, %7 7 AZIET HEO VA EHZ RN L, Bk
Wi H/INENT T A X % [same), F#% [uncertain), b RKEWI T AX %
[different] &X%HSAHT72. & 512, BERZEH ETO5M & EEIZHET 572
B, FEOFEMGLRRY MV AR LIt FR T (PCA) ZHWT K
JCICRIEHI L, wBUbZA T o7, AL TIE, 7 A U 255 & U CoaiaRoR
L, 7 7 AZ R RITS CTERSTEIT O 2 & T, KEOHEIHI e Bk 2
AL, D EOFEICEY, AFET—FBLVWLIM AT —ZICBiF5 Y= A
T —BEMARIROFLIEZ E 'R L, SUERE S EO ST 217> 7.

4.4 F{HHFER

AWFETIE, LLM AT — 22, AF7—Z IS UG 2 & O
HHRTECWAINEFNT 5720, 77 A2V TRERO—EEEIZHS < G-
ol 9, NFT /7 —var T —ZIlESNWTHON FAZ Y T
FERAEfRT —4 & LT, LLM T —Z 0 oEbhie, 77 AZ ) 7R
EDOWEEITo T2, FHMEHENLIEEE L, KEBNBRT DI TAZNATET—X &
LLM BT —2 T—H L TW o5 % [samel, R/e2d 7 7 A2 IHhHINI-
B4 % [different] & LCHo7-. Z0O—F - F—HOfERE T —# L LT

1 All-mpnet-base-v2 | sentence-BERT R B OFRFEFEAET L THY, Microsoft Research
I X > TEEINT- MPNet 123 < ST DIABLET L THh 5.



HHL, WA (precision), FHIHE (recall), X O'F Ex AW CFHfliz1T - 7.
INOOREEE, 77 AX ) IRERNEMT — 2 & EORE—F L TWD 0
T T OICHW. Bl ORI &7 - Ti, macro )35 L O micro
Yo “fEFE A A 2. macro X, %2 7 A4 (same, uncertain, different)
TLICHEARE - BEE - FEAEMNL, TNOEZHEMEETHHETHY, 77
AL OB YEIZFHMITE 5. —J7, micro ‘FHIX, &7 7 AZDfERE £
EDTHMTHIHETHY, 8L L TCONEEREEZ T AIEETH D . A
JETIE, ZhHD 2 FEOVHEEZ VD Z LT, FFEDY 7 AZ~DOFY DF
L, RRAY S ERE SO G 23 i L7z, £, AMFET m 7k L 3EEE
a7 ROEE, XN GPT-4.1mini & GPT-5.1 OE 7 /LREHEIZBWT,
[F—OfHMEFEZEHT 2 Z & T, FIFMOENZEEANEHEE L.
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Es5E EER

51 T—3tvy bk

AKETE, VeAF v —OEWRRICET S 7 722 U ERERTICH
20, AR THER LT =42y SOMEEZRAT S, AR TIE, AFICK
STIEENTZAFT—F L, LIMICL-> TERENZ LIM AT —4% 0 2
B ZE DT EiTo72. IO T—% &[F—OREB LN 7 A% Y
VI RETHET 28T, AT XIS EWHEE L, LLM MRS 5
BWAE & DBEWEIHLMNITHZEEZANE LTS,

LIM AT — 213, NFT—F LA~ D 22 f@EiDY = AF v —&55 L L,
FEICBIT 2 BN E KBRS EET VIV AR LT DO TH S, A4
T, ETVOEN, FHSEOE, BLOMAOERXOBENR T TAXY 7
FERICB T DRELRGET 5720, LTO 8K TT—4 24 L. (K25
1)

PLEDOSEMIC LY, F1ITRLEZ LIM AT —4% 8 &IET, 22 HDOY = A
Fr—0DF 176 BV DOV F AR ) L ITREREST. T TAZ Y T
FEREEENIFIEL LTENHL, AFT—X LOKEITH. KR, LLM 4RK
T—ENEORBEANFT — X OEWMHEELHBTETWDHD, EEEHOEND
IZE->TEDX I RBNELDINICHER LTolatEd 5.

- GPT5.1 AHFET a7 ETOEKREHT)
- GPT5.1 AHFET a7 RFEWRES®Z )
- GPT4.1mini ARFET a7 b ETOEWENT)
- GPT4.1mini AHFET a7 REVREWE )
- GPT5.1 WEES a7k BTOEWE M)
- GPT5.1 HFET 1 7 b REFE72ERE T
+ GPT4.1mini JEET a7 b B TCOREWE M)
- GPT4.1mini WEET T b REO R ERZ 7
F1 LLM EpkT —% 8 &M
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Ko Ve AF v — DR

BIEE NELFECTHEEY, %D D 3AKD

OK He A I L7 0T

Chin flick ;;?F’ D TITHY T, AIFICHEZRES

Curled finger ANZE LRI, FricslEEFErL91C
B3 @ E

Five fathers FOEEMFIZT, FEEBWTIRIEND
BRE D ) X LR & TR EfE

Forearm Jerk Pz ehif, BOokko T Crilfe 2 ) < #hiE

Horns ANZE LG L /INERSL T, hofsz2irv g
7= FDI

Index finger pointing ANZELEEZBIEL, FFEOHMXMEREE
LoRdE@hfE

L BIE L NELBEZEAIZNT, TA7 7
v @ TL] OEEIESLFDOE

Left hand ETFOHREHNT, MEiEo7-0 T 58E

Middle finger iR 2 LT Fe A2 3T 0 #hi 7= RO’

Open palm with fingers spread

FOOL ZRNZAT, 5 ADFEEZKE IR
BRSNS

Pinched fingers Bs Lol EE L O TOEARLE
Az ffiEL, 9 —FDFTEORD
Quenelle B A
Serbian Salute 3ARDIE (Blfs - )\?‘é Lfs - H1f5) &3¢,
O OfREP 0 WS- FoOR
Sh ANZELEEEHE, MaxiXL, a2
ocker

D, BIETHATLFOR

Show sole of shoe or feet

JRDOEZMFICMIT D LD ICEE BT
2 BB

Snap fingers

BELTHEELZBVEDLETEZR LT H)
1

Three finger salute

BEE - NZELSE - THRO 3 KESLT, o
B2 P 7Tl

Thumbs up BUEZ T, MMOBEEZEST-FOF
Touching someone head fih & DIEERIZF 2 filh HEE

V sign ANELIREHREZHWVCVTEED FOR
Wanker TR0, EFICREED IS 58E

ARG LY = AT v —OFfHITFER 2 (T 22 HTH S.
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5.2 BT E S O lfsR

AHITIE, Y= AF ¥ —IZOWTEI L OfFRICER L, LLM 23/ER L 72
fRIRSC & NFT )T — a T —F L OFERIEAIEZ JRATE G L7 ik R
IZOWTHRD., 22T, BHEDY = AF v —IZx LT, FEDEIZKIT AR
B, NFT ) T7—ra NS EMEE L EORE—H L WA nEET. i
Zix, ANFT—XIZLD7 bvd, LIM DAER LTZT —ZDXRT M v
COBOaY A EUEEZRWE. £ 2 AF v —IZOWTEI L ICHEUE
BHL, ZOVEHB L O #EERD S Z LT, UEWESEOBEm XL & %
ST LT,
5.21 HETOVT M KB

FEET v 7 N EHETIE, R TOEICK L THEFETY = A F ¥ — & Ak
L7 LLM & W CRHMli 21T 72, ZORER, 7 A U Ik L OWGER oFE T
X, NPT —% L OBERIEN IR < 702 —J7, FERGERIOETIX, P
KT AN HER SN, £, V= 2AF v — 2 L IR O A e 2%
EL THOINENWT 2 AT v — L REWVWT 2 AT v =D fFE LT DERKE W
VxAF =T, HILL o TAFET—F LO—HITT L 2E RO, HiEY
7 7 N IR EE A O SUERIEIR DS+ 3 1T SR S AU TR W ATREPE DS /R S 4L
7-.
5.2.2 2B IOV 7 Mok HEE

NHEET v o7 N EEETIE, HEOAHEEZHWT LIM IZY = AF v —fEiR
EARESE, FEOFETATT —F L OBEWRIFERE Z5HME L. ZOREE,
WEET O T NIRRT, 2DV 2 AF ¥ —ITBWTEI L OHELE
WA EL, SEAME T T 2 BEA SR Sz, FRS, SUERE RIS & - TREBN
BLRLT WY 2 AT v —ZBWTC, AHET v 7 MRUEClE, AFT /77—
¥ a NCEDSIRIRE O—HKEREELHINLL Aoiz. TRHORRND
NHFET v o7 M, FEER OSBRI SCIRE X0 SR U 7= fERSC O AR I %
5L, RFTHISUEREEEMOm EICoRRn 5 Z LR S 5.

5.3 KM E S O isR
ARETIE, KIRAVES MO RIZ OV TR 5.
5.3.1 AFT—AR(2 & 5 KREMIL B DML DREE
NFT—=52D7 7 A% Y o 7FERIE, % E L7 Ground Truth (2 550 TR
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L7z 3HMEiClE, £V AT vy —IZOWTCT AV BDANFTT—H a2 Mgl L, 7
FAZY U TFERIZBWTEEOHRNET AV I EE—2 T AZIRT D56
Z IFC), RpL7 7 AZIBT2%0% [R5, Wihvd bICHETT
ERWEEE TELLTHARV) LR LE.

#3, £l ANFTFT—ZZHNILICHRTHD. BWER, HIHE, FHEITW
THOI7 T AZBNTHEWMEZ R LTS,

{1k A-91, A-92 |2 L C\»% Middle Finger <> Forearm Jerk 72 & 58\
ERERFOV 2 AF v =T, ZLOEBRT AV D ER—O7 T AZITHHS
NAER PR SN2, 26DV = AF v —I%, ULBEZ B2 TEWN LA X
NI <, UEENNEWY 2 AF ¥y —ThdEnxdH. —hHT, OK¥V = AF
¥ —X° Thumbs up 72 £ D HHHINOLENR2 Y = AF ¥ —TlE, EITLITRR
DY TAEDERINDEINEL b, ZbD Y = AT v — |3 A
DE O, SRS RO ORIC K D B OZER DN H U, SULZENBE RN D
ZENRENTZ. 51T, Quenelle X° Serbian salute 72 E, SR - BRI R
ERAERDNE Y = AF ¥ — T, FEDOULEIZ DAL E®Z DR
T 7GRS HER S .. 2o, 23U TITER S A s, 77
ALY o THRERIZBDNTH BN RE WEAZ27R L.

3 ANFT7T—XzilHh L7fE
ANFT—X RS LRSS F fi&
R T 0.911 0.971 0.930
B 0.984 1.0 0.990
EHEL5TH N 0.959 0.926 0.925
F£ 4 NFT7—%%5Hl L7-ME
Micro Micro Micro Macro Macro Macro
1R FREL=R F i AR RS F fii
0.97 0.962 0.966 0.967 0.969 0.959
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5.3.2 RETO LT M kB
ZIZTiE, £5, K6IZFEHEHL TWD GPT4.1mini THFET w7k« £2TO
BEWRZEH D LI RICOWTHRT 5. HARRE LT, £V = AF ¥ —IZo0
T, [Positively, itcan...] [Negatively, itmay...] ® X 5 IZEERIRER & SE
W72 iR 2 0 L, [depending on the context] Imight be interpreted as] &>
S T2 SCARHUEAFNEZ R T RN L HO DTz, 2072, LLM O
H—OFE RIS, EROMRE20E T 2Hmnmno7z. ZORE, TE
LHTHLRW] 77 AD FAE R bE L, UERIERBIRS R 7 — 2 D
WOANZIT—EDOFEIENHER SN, — T, TRC] KON T8 725 772D
FEIZZNZ4 0.379, 0.302 [ZEE VD, BRNERIC—E, FIXWAMICE
B —ADPEIT T LITE R R -T2, £, K7 o7 MIFEFETIRL T
BY, BEOHNAFIZEN TS, HaEE, Frl27 AV I T—iY7e5E% - 74
2% < b Tz, 2L OEOFBICIBWT, 72 U I P Lot
WRoxt NFEBER & AlifE & 325 R B A 6N 2 Eonn, KEEA O
=LY, FREEOBRHSHAN K S 0TV MEE CTh ot E 2 bND. &
DR L0, ARER T, SUbZE e - B b 0 & L TRI S N7 <,
[EHETHRW] ~OFEPIMLTc—T5T, 7 AU B LRI R 5 8% %
FOV=AF ¥ —Th-oTh, TOEENFDOLN, [RRD] 7T Z~DHE
FEEDHNZL Mo T2 mREMER S 5. T H, 7 AU INAL T ARLND 0L,
FDT LD FHEEIRIC bR ST IR TE D, LD Z &b, SURBYZAR
PEOHRBIZITAE R TH D —J7, HGEE, FRoT A U h &ML LBz
TFHOLNT L, SHUEERMED RS 7 EIITREN R D Z EPRIB I 7.

# 5 GPT-4.1mini #5570 7' v 2TCOEWREHD LG R

TR v A i o
[T 0.385 0.374 0.379
R 0.405 0.380 0.392
ELLTHRWD 0.48 0.387 0.428
#%6 GPT-4.1mini #E S0 7~ RTOEWE I LT-fE R
Micro Micro Micro Macro Macro Macro
PR LRI S F fi& iz LR F fi£
0.405 0.306 0.348 0.575 0.524 0.546

15




# 7 GPT-4.1mini B 07 b

RERE R E ) LT R

SR
g | EOE | R F i
[T 0.229 0.3 0.259
L VAR 0.247 0.306 0.273
EHLHTHARN 0.419 0.335 0.372
#8 GPT-4.1mini 3555707 b REHREWREZ ) LR
Micro Micro Micro Macro Macro Macro
e IR F & 1A= FRHLR F fi&
0.330 0.327 0.328 0.298 0.313 0.301

ZIZTIE, £y, £8ICEHH L TWD GPT4.1mini THEFET 1 7 b - fAEM
IREWAE NS LIERRICOWTHRET 5. EREO 7o 7 ST, HEWN - BTF
W72 IR OO SRR TF M E~D S RITIE E A E RN T, TD2w), %
EOBRS ML X, AFMRIZE £ 5 SR 50 AR 0 2= B3
DICERB SIS WEHAIDR H o7, FHlfERE R L L, TEHE6TH2RW] 775
AD FERbm<, =T IRLT) #7225 O FEIWTF SRV EICH
Folm. i, < OETHEE L CREANER SRR, BWRNEalc
— T HLh, AMICER EDHATE LIS W —AREII Lz EE 25
NH. IHIZ, K7a 7 MY, KEICBT 5 R EERNEAEL L TR S
NAOWEThoTclod, MEOEW S KENRERMMEAZT EFELNT
K, TAVADONATARELRLTNEZEZBND.

#9 GPT-5. 1 &WET w7~ ATCOEKREH LR

HIE
égg%% WAE | mEE F fif
EIRV 0.276 0.271 0.273
Hirs 0.382 0.385 0.383
EHLLTHARN 0.371 0.409 0.389
#10 GPT-51 #E7Fn 7 b 2TOEKRE I LIk
Micro Micro Micro Macro Macro Macro
s FRELER F fi& s LIRS F fi&
0.367 0.366 0.367 0.531 0.536 0.534
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ZIZTlE, Fo9, F10ITRH LTS GPT5.1 THREZ Tk« £ TOEK
I UTEAERIZOW TR T 5. FEEROFR TiX, People may use it to... )

Mtmayinsult...] &\Wo7=RKBEZ2 M, HERRHE, SER « BER7RHE,
SCWRAS 72 R 2 RIRFIZ 2R L TV D VRHERI CTH 5. B2 1E, OK gesture T
X, TEIEERER LW TELWEX 2R T 5] LW o BEMZRERIIMZ,
HER 2B £ TEARRICHIZE STz, £72, Chinflick gesture <> Forearm
Jerk gesture TiE, T4 ER.C ) [9RWVEIE ] 72 EOEBRDS, WL DR
SIS TRV AT TS T@Exﬁ%ﬁ’ﬂé:%ﬁéhfio D, EIROE &R AfEICREL S
LTz, S 51T, Serbian Salute X° Quenelle gesture ® L 9 7R BHER) « 20
BREFOVZAF ¥ —IZOWThH, IRy T HNVF v —ififiR) [Hig - PR3 &
Lf@ﬁﬁﬂj PR A < ATREtE ) At s Tune. 2o X9 IZERE

—ICEEET, U - SRS B O TR R B K ST D. ch bbb
‘f‘%fxm 77 A0 F fEiT 0.389 L &<, ZHEOERZBEUIHLALNLTND
ZEBNRENTZ. Fio, [Ried) 77 A0MEE, HELE, FElT o0.383 FiE
’C“—ﬁ LTEY, MR HURNRESER DY = ATF ¥ —IZONT

, P72 2R AR DN TWDZ e D, —JTC, THL) 77 ADF i

X 0273 I E 7. 2L, A7 a7 FNE RPN SEE 7 B SOf ERRERR
BEEOTWATD, 728 2 BHETIET H2HEHENGFELTWHTE, B
MV ETEZEE LY b ORI IE T 2 R [ — Tl BfRe L
TRIEINTD o Z ENEREZEZ HLDH. Micro F fE72Y 0.367, Macro F
2 0.534 &, ZNETORE L HEA_NTEEEREIREI M ELTWS AR, £
FM7LBERFLIR DS N FEROIE LA LT ol e 2R LTS, 372
DH, K7a T ML, UL EROZ IR OFE S K430 TS 2 & T,
Bl SN RENR T 7 R0, Vo AF ¥ —0O3bEZ XV @EylIc
Rz oz EFHMITE 5.
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#F11 GPT-51 #GE7 v 7 b REMLREWEZ ) LR
HrEE
etk WaE | EHE F fif
[T 0.346 0.422 0.380
Hirs 0.448 0.416 0.431
EHLHTHRN 0.578 0.453 0.508
#F12 GPT-51 HiET o7 b (REMLREWREZHD LR
Micro Micro Micro Macro Macro Macro
1R FREL=R F i AR RS F fii
0.432 0.569 0.491 0.673 0.533 0.595

ZITIE, F11, F12 DX 9L, GPT-51 AW, #EET 7 FTRE
HRER A ) LR R 2T 5. fHifsRE LT, TRC) T#e5) T85
5THARV O 3BT 5 FIZZENZ4 0.380, 0.431, 0.508 TH -7z,
R TEHHTHRW] 7 7 ATIHEEG RN 0.578 & KRV MEZ R L, LLM
MNFR & TR =BT RIIA—H L FE AR WFHENZREREZ L < 4
L TWADZ Enghrole. ®IREEEZZA% L, Micro F {EIX 0.491, Macro F
X 0.595 Td->7-. MacroF A MicroF % L[al>TW\W5 Z Lnb, BED
DFIR D DO TIE <, &7 7 A% L THBBEIZ TR T TW\WD Z
EDyND. —H T, Micro FEIEED 0.569 £ EH TH HDIZ%F L, Micro #&
RN 0432 [TBE-TWND I END, IEMEENROSMET LTV AMEA A HER S
. ZORERIE, REORERIZRET 27 17 FaRGIOZEZ R < KB L
TWhHEEZOND. BIEMICIE, P2 A F v =0T L > TRELS B 5 E
AR OLATH, TOERNFFICRBLEINT, ML SN ERIZIR LS
T BRI, i - BELE WO TR ERN Y = AF ¥ — T, FEBEAFO+E=H -
JESHI SRS AN &4, Ttude) linsulting] & W 72iUHBIESICE LD BN D
ErN RO, ZORE, ANTT—ZBNFFOLER OFIR & OZERJER L,

MAC) LIFHES UL K ol EABND. ZHICX Y, GPT-51 Z W
THGET 7 N CREMBRER A LEERTIE, V=AF ¥ —DKREN
REWER ZHIET D IITATH D —F, JULESLEME L IS 5
ZEITHEEL L, SUEEAEOBURTIIRANH S Z RS T.
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5.3.3 2AE AL T Mz & 25

ZITIE, #F13, £14 DX 91, GPT-4.1mini ZHWT, AHGE v 7 b
TERTOERE M LIEREZFLEHT D, AFT—FICESIL 7 FRAZ Y T
FER LB LT, 7 722 OB <, PR ALEICHE RSB H T DR 23
MRS B, TELLTHRW IIHBEINLFRNEL L, BWRAER
RSN D BN R ONTZ. ZOERE, FEOY 2 AF v —IZxt LT, UK
SOMRBUTIE U5 DR AT RENE & [RIRR IR L2 BB AR L CnwWbs 2 b %
KL TWAD EBZBND. o, AHGET w7 ME, #EE7T a7 B &g
LT, 7 AU AHFLOEFRIC—ERIZINR T D 255 L, £ EEA OSBRI
WREGATEMNEERTHENVI R TEORER L. LML, 2 TOEK
EHDSELEMCLY, 7FAZ) 7 ETIET AV BOAME L L, Mg
MBI VWME BN U, 2O E LT, SHERERNERS R, 7
AU HERI—DEREARRINDEFNBD LI ENEZLND. T OfHA
X, 77 AZ Y U IRERIZBIT D00 I L LTHNATWD LR TX 5. L
Fizk v, ARIOEHTIE, USRI Z KR U7 B A AR TE TV &7
flictx%.

# 13 GPT-4.1mini AfET 07 v 2TOEWAH I U-fE R

\ HH =5
B | mew | mEs F i
[T 0.446 0.431 0.438
LA 0.320 0.351 0.334
EHLHLTHZRW 0.503 0.454 0.477
# 14 GPT-4.amini AHFE7 w7 b &2TOEKE T LR
Micro Micro Micro Macro Macro Macro
e IR F fii HEH PR F fE
0.418 0.411 0.415 0.577 0.594 0.496
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#15 GPT-4.1mini AfFEZ w7 b RFEHEMZH ) L7z kER

LA woR | EEE F 1
REHTE H
[T 0.395 0.392 0.393
Hirs 0.312 0.290 0.3
EHEL5TH N 0.585 0.482 0.528
#16 GPT-4.1mini AHFET 07 REHEWREZH 7 LG R
Micro Micro Micro Macro Macro Macro
1R FREL=R F i AR RS F fii
0.405 0.396 0.400 0.569 0.573 0.570

ZITIE, Fi1s, £16 DX HIZ, GPT-4.1mini 2 AW T, AH

SEm R

TREVBREWZ NN LR ETEHT D, <DV = AF ¥ —ITBW T
T o — AR BRIV ER S L DM RS STz, — T, AFET—ZIZBNT
BHZE T o o 7o SUBAIXE IR B A O BEWITES £ 0, R HH L S 2 m
MHEONT. FEOETIE, BENRERE LTIRALNDZENZN Y = AF
¥—ThH->Th, LLM £EKT —F TlL, 7 AU DIZBWT—RMNICHNHINT
WHREREERDER SN DB PR INTZ. ZDZ &b, (RERRER
ZHUIAERT, BWRORER 2R Z DS TIIAENTH L0, U EER
JRETEZ - KT DITIZBR AR H D &2 %

ZITE, F1y, R18DEHIE, GPT-51 ZHVWTAHGET RV T R T, &
TOFERE M) LICHEREWLT 5. AREDOAHGEZFWT, HEOBERCMHE

#17 GPT-51 ANHETv 7 2TOEWEHT LR

INHEE e A B e
A g WA= 25 FfE
EIRV 0.343 0.273 0.304
L YYA) 0.427 0.427 0.427
EHLLTHARN 0.463 0.453 0.458
#18 GPT-5. 1 AHET a7 N 2TOEWEZH I LI-RER
Micro Micro Micro Macro Macro Macro
s FRELER F fi& s LTS F fi&
0.641 0.635 0.638 0.577 0.566 0.571

20




RGmEAFERE L TR I TV, SRR AEOH & LT, SUIREFETF & DB
FRIZ K > TRHEA (LT 2 7 — AP SN TR Y, BREB—ICEEET, X
LHICFFR SN HHiPH & MBE & 2R DO T 2 30 Tl oG & 2> T
WD EBEHEITH B . Bl ZIE, BEICIIRGHCHMEE R4 S L THN D
TV DEE &, JEABRIZE o T, HHFE ARG, fBET 2 B A2 FF OB,
[F—DOENTHIH L TR S Tnie., £/, fEE olEICE VT, B2
IZR—OEWE LTl b0 TlEkel, b is3 50, GEMICE
TIRONDEGWREZRD | TREDRWTIIAMEEEZ B2 D] Lo To 2RO
=a T VARG ENTWE, 2L, FHlEERICOBICER WS, £ 7, TE
HHTHRW] 7T AD FEIX 0458 E/xbmEm<, IRWT TRz 77 A0
0.427, ML) 7 T A2 0.304 Th-o7-. ZiUL, AHEEIC K D3EM7 EMWEIR
IZ& - T, EFTERBEHSHICERDIDEEIC—H LN T —ANE L KB
SR, PEARAERERZRDTLS R AR LTS, — 5T, BHROEKE
ML ENTWNA T8, BRNERIC—ET 5 LHETE 547 — AT
D7pie 0, R 7 7 AD FEMELS Zrolo &2 b5, £72, MicroF &
1% 0.638 &£ &<, MacroFfE % 0.571 EEWEZRLTWD. ZOFEE, 7T A
TLICRD L —EOBBMERED ARSI TEY, &K E L TOIDMER LT &
Bzl Tihbb, RT7a 7 MNIKT 7 AORHRELIFITR 2 5 1135 503,
EHOLEMEP X ITH—7 7 A~ POR LICK WIEE Th o T2 LRI T 5.
PLEXY, AHGET a7 MIFFET v 7 MR, $ISREEA ORI
HIRTER 2 Bk Lo9 <, OKREFD ORI 5] & - b S 282 f1 T
ETWL—HT, BERZZHMICEERT 2RI LY, AT T8 %) 20k
W20 T 2HEFEE L < 2 AR S L. ZORRIE, AHFET 27 R
AU E R D IR S 222 D27HICIZAI THL Z L 2R L TWD.
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#19 GPT-51 AHiEZT w7 |k

RERVERZ H ) LR

DA wow | pEE F {8
REHEE B "
[T 0.326 0.412 0.364
B D 0.412 0.452 0.431
EHLHTHRN 0.465 0.416 0.439
# 20 GPT-51 AHHGETv 7~ REEWRA L LR
Micro Micro Micro Macro Macro Macro
1R FREL=R F i AR RS F fii
0.436 0.583 0.499 0.579 0.593 0.586

2T, #19, £200 k912, GPT-51 #FHWTAHET 7 7 THRFE
HIZR R Z ) LT SRIZOWTHIRE T 2. TRZR D BRI EHH5TH2R
7 A0 FENFNZEI 0.431, 0.439 & ki <, SUBHIIC AR/ 2= B2
DV = AF ¥ —, HOBICERNER D — A WU TE TS, £
Micro FHLEN 0. 583 £E <, Micro FEY 0. 499 IZIE L TWAHZ &b,
REFEOBERITK - T2 BRI L > T, BWRBERO K E 72 AR =

LIZ W EnfERR S 7=, 51T, MacroFfE2Y 0. 586 L E/KETHDH Z &
Mo, FEEDZ 7 AmDZ &<, %&?X%A§VXE<%if%fwé
— 5T, BMEHEICENT 2RE B, SUIRMIERGESZ BT H oI S
f,%%ﬁﬁéméﬁﬁéTHLJ77X®%E%EiWﬁ%_ﬁV%%&ﬁO
7o ZhUE, RFEDSUEABER O MRG0 2 2HIITFR TH 505, M7z
=27 Y ADFERMMG 2 G O TR ERICITR AR H D Z L 2R LT
5. PEXY, ARGEE - RBOREREZARIEL 707 T, B0
By = AF ¥ —BR 2 i 2 BROIZE L TR Y, 7 AU ZHFLORIZ
BKFE LW T EEZ R TE 2 — T, SUEAIEROIECEEBEM: 2 7H 9
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6.1 BATRISUILE ST

AHiTIE, V= ATF v —OBUWMRICI T D RETH UG DWW T
2179 . T TRATSUEEESIE L 1T, FEDY = AF v —& 5 WIFFFEDEIZ
[REL72%HEI, LM OB ANFHRE EOREEE L TW D 2T, A0
Preid, #2287 4 &ML 5EL, 22 FHOY = 2AF v —Z2 AT
AT 9.

611 DI RFY—LDSH

AEITIX, UEES LT WO 2 AT ¥ — L YEEAS LIZ< WY 2 A F v —
DFFBIZOWTHELET 5. AWFFETIEL, AFMRSCE LLM 3o a1 U FH
L DIENE L, DODBBNNENY = AF v — & YEEA LT, —JF
T, EHENMED, LD EBRE VWY 2 A F v —Z LA LICK W EH
WrTxs., UEES LT W 2 2AF v —1F, £ < OEICEW TREMAR A Hig
B—HLTEY, AFMRE LLM HAOMTLE L kSRR L Sz,
INHEDT 2 AT v —IE, KRB & Vo TR HARREIR, & DV IR MEER
BLD X S IZERO G AVERHMET, U THA ST WA RO b O MR
2. BARFIE LT, 48k A-92 @ X 9 72 Middle Finger gesture Tl%, ¥ =2
A HELEDS 0.60~0.70 5 & E <, AL 0.006~0.008 TR T F > TU -,
ZHUE, AV =2 A F ¥ =% < OLEIZ B W TR M ECIEE A R T4 &
L CH@RE SR, AFMRE LLM H OB TEWRORE S TR/ EnZ
ExERLTWS. [FABRIC, {8k A-95 @ X 9 7¢ Snap Finger gesture T, ‘F¥=
A HEEEN 070 B EEL, DEH 0.003~0.005 /NS UWMEER L. 2
DFERIZ, KRY = A F v —PNERMRESCEXZR &, HIIRRE S L7 EH BT
EEENTEY, UEENECIK WY 2 AF ¥ —ThDHI L ERM LTS

GPT-5.1 AHET a7k ETOEL
GPT-5.1 WEES a7k A TOENR
GPT-4.1mini NAET a7 b 2 TOEL
GPT-4.1mini WET O LT ETOENR
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EBEZ OIS, £, 18k A-93 ® X 5 72 Pinched Finger gesture (23T,
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B TITREREKI L LTHWOI S — T, OB TIHIRER H D%
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VAT —ThoH I LammrL TS,
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HLls & 3 5 SRR O RS A IR T DM 23 g S vz, —F T, A HEE
Ta 7 MR, EEA ORIREMEEFSNSCT K, SUBRIZERE % Sk
LB AERSND Z EDRBENTZ. INDOFEMNS, LLM AkT —
ZIZE DV 2 AT ¥ —OEWHIL, ETAMERET T, e/ NEiED%
PFUZ L > TR Y ORENRESLELGIND ZERH LN E o7,

27



AT

AR E D DIZHT, IR TERTHRE L BEERTHE 2B £ L
Tk BB R < IR L BiF $£9°. £72, Mondheera Pituxcoosuvarn 4
BIZHERRD TXEATEEE L2 L2 TEILA L B E4. &8I, K
IR L TEL OFRRIEENT72E, BHICHRICES T ESnEL
RIS DL B L P E9. X T, HEX ViR E 232 2 T <
230, EENS BRI R o TV DA FEE ORI, DX VLR L
FFET.

28



&5 XH

[1] David McNeill: Hand and Mind: What Gestures reveal about Thought,
University of Chicago Press(1994).

[2] Desmond Morris: Gestures: their origins and distribution, Jonathan
Cape(1979).

[3] Paul Ekman, Wallace Friesen: The Repertoire of Nonverbal Behavior:
Categories, Origins, Usage, and Coding,Vol.1, No.1,pp.49—98(1969).

[4] Abhinav Aggarwal, Sarah E. Chen, Michael S. Bernstein, Percy Liang: Mind
the Gesture: Evaluating Al Sensitivity to Culturally Offensive Non-Verbal
Gestures, Proceedings of the AAAI Conference on Artificial
Intelligence(2023).

[5] Vladimir I. Pavlovic, Rajeev Sharma, Thomas S. Huang: Visual Interpretation
of Hand Gestures for Human—Computer Interaction: A Review, IEEE

Transactions on Pattern Analysis and Machine Intelligence, Vol.19, No.7,

pp.677-695(1997).

29



i
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fARONEIE, LLTO#EY) ThH 5.

- OK

+ Chin flick

* Curled finger

+ Five fathers

+ Forearm Jerk

* Horns

+ Index finger pointing

- L

+ Left hand

- Middle finger

* Open palm with fingers spread

+ Pinched fingers

* Quenelle

+ Serbian Salute

+ Shocker

+ Show sole of shoe or feet

+ Snap fingers

* Three finger salute

+ Thumbs up

* Touching someone head

* Vsign

+ Wanker
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Clustering based an Distance o USA (KMeans, 3 clusters)
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Clustering based an Distance ta US4 (KMeans, 3 clusters)
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Clustering based on Distance to USA [KMeans, 3 clusters)
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Clustering based on Distance o USA (KMeans, 3 clusters)
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Clustering based on Distanoe to USA (KMeans, 3 clusters)
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Clustering based on Distance to WSS (KMeans, 3 clusters)
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Clustering based an Distance ta US4 (KMeans, 3 clustars)
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Clustering based on Distance to USA (KMeans, 3 clusters)
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Clustering based on Distance to USA (KMeans, 3 clusters)
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Clestering based an Distance ta USA (KMeans, 1 clusters)
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Clustering aasad on Distance o LUS& [KMeans, 3 clusters)
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Clustering based an Distance ta LS4 (KMeans, 3 dusters)
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Clustering based on Distance to USA (KMeans, 3 clusters)
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Clustering based on Distance to USA [KMeans, 3 clustersh
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Clustering based an Distance to USA |KMeans, 3 clusters)
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Chistering kased on Distance to US& (KMeans, 2 clusters)
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Clustering based on Distance to LS& [£Means, 3 chsters)
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Clustering based an Distance to US4 (KMezans. 3 clusters)
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Clustaring bazed on Mistance te USA [KMeans. 3 clusters)
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Clustering based on Distance to USA [KMaans, 3 clusters)
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Clustering bazed an Distance to USA [KMeans, 3 clusters)
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Clustering bazed on Distance to US4 (KMeans, 3 clusters)

"\:I:rc - UsA
[ i
a4 uncertain
& different
a3
™
N
5 a2
]
4
E
s
1=
a ol
4
LL]
i by
Hew Zealan: -
o1 Woaraa Bustralia
s el i,
-2 -1 w ul 0z wy ua s s
PCA Compenent. 1
Clustering based on Distance to USA (KMeans, 3 clusters)
* USH ummds—.amsm‘amo-;*
0.3 uncertain
@ dffenent
P sam=
0.2
.-\.
® 0l
= Canada Gaargia
4 [ =t
£
= @i
- 0 W new Zealond
o
-4
@eotzmonn
-0
=02 United Kingdom
P rusiraka
-0.3 -0.2 -ol aa a1 az a3
PCA Compenent 1
. . = O O
BT Y7 b RENOERE
GPT-4. 1mini 2B v 7 D
Clustering tased on Distance to USS [KMeans, 3 clustars]
Rrard o Usa
a4 uncetam
8 =re
@ cill=rent
a1
= United States of America
HER
"
‘ﬁ Eeigrm
: ;
.\'.u'u & N
= arva /
T ralla
4 T g
—n14 gl
Iessin
=03+
kragl
LTETH
=03+
03 1] ol al a2 0z

A-67




Clustaring bazad on Distance o USA (KMeans, 3 cuskers)
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Clustarng based on Distance to USA [KM2ans, 3 clusters)
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Clustering tased an Distance to LUSA (KMeans, 3 clusters)
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chistaring based ea Distance ta LSS (KEMrans, 3 clusters|
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Clustering based an Duskance te LSS [KMeans, 3 clusters)
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Clusterng based an Distance Do USA [KM2ans, 3 clustars)
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Clustering based on Distance to USA (KMeans, 3 clusbers)
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Clustering based on Distance ta USs 1EMeans, 3 clustars
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Chastering based on Distance to USA [EMears,
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Cuztening bazed on Distance to US54 (KMeans, 3 Custens)
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Clustering based on Oistance to USa (KMeans. 3 clusters)
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Clustering basad on Distance to UsA (KMeans, 3 clusters)
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Clustering based on Distance to USA (KMeans,
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Clustaring based on Distance to USA [KMeans, 3 clusters)
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Clustering based on Distance to USA [KMaans, 3 clusters)
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Chastering based on Dislance to USA [KMeans, 3 clusters)
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Clustering based on Distance to USA (£Means, 3 clusters)
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Clustering based on Distance to USA (£KMeans, 3 clusters)
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Clustaring based on Distance to USA (KMeans, 3 clusters)
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Clustering based on Distance to USA [KMeans, 3 clusters)
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* Chin flick gesture

* curled finger gesture

- five fathers gesture
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+ Forearm_Jerk_gesture

* Horns gesture
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+ L gesture

* Left_Hand gesture

\

* Middle_Finger gesture

A-92



* Open_palm_with_fingers_spread gesture

Q."'c‘v
'”“01-0.

y Wy
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* Serbian_ Salute gesture

© Shutterstock
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* Snap_Fingers gesture

+ Three_Finger_Salute gesture

* Thumbs_up gesture
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+ Touching_someones_head gesture

* V_sign gesture

- Wanker gesture
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