BRI

F29MIFER NS FEK i

T (20234F3H)

_ ERIR—RICNS ?
AEERISEET LN ORBREE BT 5D

SEMR B4
WAL K%Y Langsmith #RINEHE
kuribayashi@tohoku.ac. jp

=

EREHBEETNVOEREIE LVWKE, AHDOEGE
BRYMNBTZ L SHBETLDT — XEROEX )N
A X NG, ARBFZETIE, B A SIEESDR
Rk orewslneE, A SEETLVOEE
ﬁﬁ/%Uﬁ®8®i5t§E%ﬁwétﬁ%®ﬁ
BT 2 & W0 S FIWVICHAR R, FHT A D AD
SIBEERFICIER LB A2 HEEROF S ZHE T

5. e AREROHFTIX, SFEMNRERTH
DI NEEE (a2 —FVFTIL) Y T ILAHE
& - D & FEEOHEY) 72 PULHRIZ X3 2 FH3
PO ERHT L IIBER TR, B 3HEERD
FEDOATIE, ANHEFEBETILVOSHBESRNERD
EEEPHFTER VI LARE XN,

1 IXCHIC

EREEETADEREZRTZ—7, ANHOSEiE
EEMERORXAHMEANICEFAIRATWS. flzid
GPT-3 [1]1&, A2 10 /& E TICERZT % 5 iBHH
DB XZ 2000 EDTF—2THEHFEINTED [2], FE
TWICHM AR ETIE AR D 20,000 475 D% F 2P
M3 5. 2R TEREAMIZEEROT —23%
MROWDEA S0 ? R TIE, ZOMVWEERT
?»tAEw&o&5t§i%Ewéhtrﬁ%®
SERESHEORBMDEE I L VS BWVICH AR
Z, MTMt; RSP EH NS Ha5Ficon

TEHEE EToMEEAEE His 5.

AT TIERAC, ReSEeH (4] &K (5] oM
FICEE T 2 MERBOBEICHEAT Y TS, @
ANEZ, SEETLVEERD, SHEESFICHEE
WERMATE, MRAREEIMLICERL TV 5]
REMEDI D . FEBRTIIERE - BIFAOBRO— %2 Fh
DIz, BEOREHZINEDZEBICREIFERIF
53 2»%MiEs 2 (K1), 2BEFEOHK -5

— 1637 —

RBRAINE X SRWEEFT—%

P \fi Cats with glasses walk =~ A cat walks

WIhicHBE

FEERIRAE iy Pk (e

—
. Cats with glasses walk
with glasses

.
Y S AJRYY
| BREROEETEBET VYT i glasses  walk
2 E=FFE e
or g"' 'd("" ;‘ﬁa;%{% = ERETILOEE
: I>va-%
g_q (._') Cats  with  glasses
—g—

| EFILASEEF U 1R ER B DL

— T~
A cat with glasses /walk.

Bl1 EBRoOME. SCicHE s 2 HEBEERS, LK
HIDBERK 72 7 — X O R T D FFEDFEE R ANERS % 2
EFT20MET S RBNFOEIRE, FlIRDDIC
DALL-E [3] TER LD DTH 5.

RN TIEABREE T LVOBMENBATHEHD
DI6,7], BB HHEDHANERICEE T % FiERF
72 53 M R AR D I HTIER 5 TWw 3 [8, 9].
UZNFy T aryr—XEHWEERRTIE
MICHE T 3RLEEREZHEICETIVICANTSE
ITTIX, SEDOEEBRRLIXMEShLG VL & 2BI%E
XN, —7, MEZHMSIL - Eigt L AT —
AERAVWERERTIZ, SEORBHNAALICNTS
AEBROZELVWEELER SN ZoFRETIE
F—ZDIFHRF v 7> a VITERO R NRETER
BRI TED, ALMHARAOHTEEENHEE
THROMEY MR E CE RN EZEL TV 5.
Pl ed VTR T—ZERWSE OIS
5k, SREMRHEMARER -0 EE (Za—
Ity b)) B, BIEEGRY XX 5 BAREED

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



1 HEF Y T arR7DH. Ameic. T — X TlX, #ENcHIin$ 2
OEIIERD. Aveie. T— AP KERZ2 ED2FHT—2TETALIIML, £ T¥EX

DisAMmBIG. 7 — & Tl

CEENC R BILWHE OBAFR T TH D,

7= A% DisAmBic. 7 — X 2 WTIERIT 5. BHOEBRIIIER LT —XEy v OB LD TH .

TR HARBEGRX v 7> a v ANLHEBRF v T a>
. il . .
aged stands with a hand } a lime with a red
on a tree alone \ rectangle waves its hand
AMBIG.
young boys with school uniforms " m wo vellow with three
and backpacks prepare for blueyhexa ons take a photo
e
school on an early morning W W & P
young dressed in colonial two red with a black
DisAMmBIG. . . ;
gear tie their shoes at farm * * circle play soccer

EYIZRAIM 2 RE S o 3B S ThRwa e, AR

SEETFNLDOEEMEROE T 2 HEIERD
HEODATEHHTERWZ RBIN. —F
ANLF—ROMEREPHEZ 2 L, () HEERZHEY)
WIS T 2R 0 - SEEREN &2 2R H ITRE
TEIUE, HRERDSHEEFICRVEEL MIT
AREMD D 2 Z 2=, (i) EBRTHWI-HHiZE
AHERT Y a—&XTiX, VY 7VREGRD S SEES
WCHEE RAE T KO RHEER O - Rk T
X TWARWATREM: 2 ¥ ) giAE X 7.

des
2 B=:

—fi, RO F— XS RKHMD T —ZANT
LRSI ERANE—EIcE % 53, HEloERIZE
TODIFRAANAL 7 2 EAE XS [10]. FiE#ESIC
BWTH, SEHR SN SEERM S (F
) UMbz ER T 2R EHHET 21201%, 28
H DRI IZIFIANA 7 ADBRETH 2 ¥ FiRINT
X7 (11,12, —7, @ED=2—FVETITI,
ZENF230 0 ORISR FEMICZ Y2 bz 72
WHEMRTERVWREDAMS L RWFEEEAH
H Y [13,14,15,16,17], THEAOREL L TEH
ENTWVWE., IO TRAEBITLDITKED
T=RPPRETH 5 Z e bIEHINL TV [14, 15].

MWEEELIFHAL 7 22 LT, 2EEOEE
WHRT 20 (EBRNER) &, ¥ET—&RY
DOFEERICHR T 200 (BRENER) »HEX
N, AR TIEIREHEROAHE L WS BRENER O
WEE HEHIIaAL—Ya Db BT 3.
SHICB I 2 RFEROBEEEIIES (@i
TW530D (18], (NTHIEED) SitESOHAT
X, WY SREAERE LICHEEREZ 52T, T

— 1638 —

L A BN 2 5ELUAHBE 72 ¥ D AT REMEASHE X RTE A3
FEWCHEMEIC I B e W o 2B B D [19,20], RE
BN EBAEICED LS LB E 52 5 0IXEH
TRV, BB 1O XS R - BB 2RI oxt
MIZBWT, AR Z T 2 & 130
Bz Y CMEEXI N TE/=[21,22]. &72, —=a2—7
TR AW R S RE AR IR MGEE SR 2 B
LRTWhrofmzdsb, NHMrEEBETH
i & MR 72 B 2 R U T &7 (23, 12, 24].

3 MIREERE

WMEEZX 11RT. FBELHFAORO—HDOB A
Mo, MR - BEENHEINE S ICEET 23 Y 7
Sarvr—XDbrTxy FrarvERETL (]
HIEROFHARER SEET L) 2L, HEE
MOEETEEOIEANE DL 20 %S, #
HERDO D & TiX, FERMRANCES S 28505
RN, WA ZOEMEE L TVWEHD
B1OohF ErEBZ 28z (E1),
HERICK DREBNRNICHED < HHEL & DETE
B B ETEEM s H 2.

31 F—4

BFOEGX Yy > a7 =22 EELZY 7L
Rr—xt, NILHHHlEhT7T—2Z2Hv», M
MR ZMEEZ1T 5. BIEMIRTIIATL 2 — (2 TD
EBATRTH D [16], REELV T ZEMLI:
LCHICVTNBT—REANINBRT—RTREE
EBLIEC AR DEMTH 5.

BRAE{&* ¥ 7> 3 >: Conceptual captions = — %
A RN 5, URNZHiT 7T =2t Lk

1) SEEENRED, Wb 3OO T LI —BLAEL
ZIHERE A TE Y, MERORHTD B (25, 26].

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



o Xy ST a T EE - RENFET 52

o ¥ % T a v DEFED family, pair of 75 ¥ HE

Hkr O L WS KR - RELTROY

o ¥y ST a VITCEBD AN
INHD55, FEEEEOR L ERT DO DNE—
THb, WEN - BENEAZIELNTERwT —&
(AMBIG.) &, THFDERT DO L [FETOMNER
%, FEERRAIZSZHE 5 % 7 — & (DisAmeic.) 1277
772 R 1). DisAmsic. D X 5 RfEEMNZHRT 3
F— XIEBEOSFERBICBWTIEF DRV W
Sk (R oBRN) (28,211 %% 22, AWIET
¥ AMBIG. 7— & & DisAMBIG. 7 — Z 23 100:1 1272 5
IR F—& (GF352359 HfF v 7> a R
7) ZAERRL7=Y. 5D O DisAmsic. 7 — & (1,269
R7) i —&2 e L.
AIE&F v 7S 3 >: NUMT COLORT SHAPET with
NUM2 COLOR2 SHAPE2 VP ¥ WS T ¥ L — b mBH X
CHEGENL—IVTERLE ((F8RA). £ 1I2HZE
RY. VP DEFEIX SHAPET TH H, HRHPTIZ VP &
SHAPET 7Y = 7 bASiE#E L, XTI (E)
PB—HLTWVWS. ZORETIEIAZLD, BHAR
T=2BS O FOMEZIERLTWVW5S

« HEESHEHGORBICE T 2 7 7 AR 96T - £

7 2 - 7 7 ZDBRIE

s EHIRNENRUAMNOHEEER (HRRY)

o b OEEDIEUH & HERHHE O 2 N2 B %

cENEREHEORBEINCEHALMER (TAPE

% | H{RTIE, ARANDEENED ZNED,

ARF—=XTWE TES) ZRITHEHEGEZ TA) OH

BICERDZ L5 K7 T —FrroTWVW5)

bR Fie = FRE, B D—HH 5 Avsic. 7 —
& ¥ DisAmBiG. 7 — R IZ4571F, 100:1 TEEZH D
2P T — & (16,500 7)), ¥ D @ DisAmsiG. T —
R FH i — % (11,300 R7) & L7

3.2 FYH

Ml 7 — X B WT, BFEOMDAEDELD 2D
DX v 7 aryrEHEL BlZIZ, ared circle with
three black circles plays/play a soccer), I3 % H{§%
ANLZbE, EboDF ¥ 7Y a im0kl
ReMN53 20288 T 5. BENRAINCESTS

2) Spacy TTEBEFE ROOT 2SEFE nsubj & 50 0 % fiffhT L 7z.

3) language-tool-python 2.7.1 % Fu 7=,

4) Conceptual captions K12 35T DisAmsic. 77— X & B X
Z2IRREFE L2720, RAOEEDZE L L.

— 1639 —

Xy SrarvikiEfe L, Z{ESEME: LTEeT
LB Macro FIfETCEHMli L7z, Fv 7> a >
HRARENDHZ Y LT, BI%H T — %Y T ROUGE-L
FLH [2919 EHE L7z, F7-SBEEMRICELA
B2, FEOHR T TTOEDBMET 5.

3.3 EFIL

Transformer RHNZE € 7L % HW 3 [30]. 7277
LANHEG, HOPXXek2xy 7> a v ER
ETATHD, T¥a—&IZE Vit [31] 72 ¥ OHH]
¥RBALY A —K%E, 73 —XIZI1Z GPT-2 small
(124M) [ 7—FTI7F Y RXRET T V> avk
BILEZDORRMAT 27, EBICZ, ZE277F
Y¥avEBELTHEBRICY 7 AA[HER (XL
~N)V) BEBETALTH L. HEERELGZRVKE
TIEEE - RIS ER R/ 4 XEBRE AT
5. ¥urbDEEES VA RREL, Ta—
RFPHUE L TER D7z, £z, XEZV R
P—RETET RIS 5.

IYa—XOYHME - fEr LT, REXDRR
% 3 DD Vit (base/large/huge) [31] &, Beit (base) [33],
Deit (base) [34], Swin (base) [35] D il 6 fEFEZ A L,
E TV e fEam O — M EMGEEST 5 ((T8% B).
Z# v LT, B> a—X% Vitbase IZL7- LT
27 A — R E U72887E (Scratch) &, 7 a—&IZ
2B A GPT-2 [32] &2 W 2 8% (Vit-GPT2) bk L
T2 ANAR=RF X=Xk CICREE T 5.

4 SRBR - FER

BERECBOVTRERZ 200> — FTET A
ML, WIhoEZICBWTH FEEERE T 3.
HA/ANTHEG S v 7> 3 Y FEETB T 5 10,000/500
A7y 7 EBEIE2 Ry JHERTIRETH 5.

BAERY v T a: FRIEROAEC X 5 EE
I EERI DOENZ R 2 IR Y. FEOMBICE
WT, ARFRISERBIALZRIFRICIZIH SIS
DD, ZLIXRENCTH - 7. EHEZ AL T 2%
€Tl ROUGE-LF1 fHIZ 340 fREIZELTE D, H
BIFRMATEH I T VWS Z IR TE 5. ¥/,
B Z212 1000 27 v FTHIZB T 3 BENTEADF
5 (BENticBY 20 -afT) KEHT 2 &, MW
By a—XoM R e L THW 55 ImageNet
5) FRF—XLIFEBEDR AMeicuous T — & 5,000 £

6) https://huggingface.co/spaces/evaluate-metric/rouge

7) https://huggingface.co/docs/transformers/model_doc/
vision-encoder-decoder D&% Fu 7=,

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



+2

1,000, 5,000, 10,000 ¥\ o 728FII T X=X EHRAT v TRERT.

FRERICBYT 2T AOREIRAIANOZELG BN FLE) ¥y 7> a YAKEES (ROUGE-L Fl1 fE).

@ITRHEERD D DET LV DOMEREZ R T .

® - MITEREBERZ AV ETLVOMRELSHWRWETVOMREZ G W EZR L, HD EWIEEHEER T
BrBR-C 2 BT 2. $-2FL LT, REHELYI—KD T X —2ZE2—FEENNICERL, =va—&

@ ImageNet top-1 IEfEROIMEE D 1 5.

HARE(GR ¥ v 7> a >~ ANLEG* » T2 a v ImageNet
FERERTIAE F1 7 ROUGE-L F1 1 FERERIIE F1 T ROUGE-LF11  IEf#R
=70 HEIFR 1,000 5,000 10,000 1,000 5,000 10,000 100 500 100 500 @117
Vit-base @ 528 720 819 320 355 37.8 90.6 99.7  80.5 100 840
(86M) ®-8] +0.41 —238 —0.94 +17.3 +20.2 +22.8 +57.4 —0.31 +45.1 +64.5 ’
Vit-large @ 529 749 831 30.8 351 379 526 922 763 100 o,
BOTM) @ -@ +0.93 —1.13 +0.65 +16.1 +20.2 +22.6 +19.4 —7.76 +40.7  +64.5 )
Vit-huge @ 526 739 8.6 292 341 358 426 100 59.1 100 851
632M) @ -@ +1.98 —2.07 +0.10 +14.9 +18.8 +20.5 +9.21 0.00 +23.8 +63.9 ’
Beit-base @ 46.7 59.0 664 317 345 374 458 74.8 515 100 452
(86M) ®-% +2.99 +5.68 -1.50 +15.9 +19.2 +22.1 +11.7 —25.0 +16.5 +64.6 ’
Deit-base @ 549 725 812 322 356 382 674 99.9 98.5 100 934
(86M) ®-R] +4.23 —177 -135 +18.5 +204 +22.9 +329 +0.08 +63.0 +64.4 ’
Swin-base @ 53.0 73.0 81.8 343 37.6 40.7 805 100 99.3 100 o,
(88M) ®-R] +0.92 —2.61 —1.05 +19.6 +22.3 +254 +33.2 0.00 +64.0 +64.3 ’
Scratch ©® 493 726 810 1394 237 245 507 100 37.3 65.6
(86M) ®-R_ +1.75 =322 -1.62 +0.16 +8.78 +8.93 +5.10 0.00 +1.88 30.3
Vit-GPT2 @ 956 97.0 96.6 324 353 374 90.8 100 93.3 100 94.0
(86M) -] +0.04 +0.18 -0.11 +17.7 +20.4 +22.1 -9.21 0.00 +57.7 +64.2 )

EfROENT Y a—4& (Vit-large, Swin-base) 5%
TRX=ZPDODRKENT Y a—& (Vit-huge) 23447
LbIFEY 52TV DI TIERL, EIRLER
HEETRVEKIYI-4PEXBZIYI—-4
PUFLHBEBETIVVIICBYIBNATRA%Z2E
ABDEBRSHBVWAREMED PR L (I8 D). &2
B Vit-GPT2 Tld, F#E D 51T 5272 FEE 1)
MEZZERLTED, RKERBRLEET —XOB%ED
b & TN LRREREERE TH o 72, £5EIT
I —RRAZFITHE T — XD DisAMBIG. T — X D
1% DRAZZD =D, ZOREDREANTDBREN
WSS EIF I 5 2 e IdERE s iz, £/
DisAMBIG. T — X33 0% DIGETH FIFERE L T
BY, ZOGEFRENNIGEGTRFED, —HL
THEBROUZEIBIZE IR o 2.

AIE&* vy Foar: fifReL 2 GRS, F
BHHH (100 27 v 7F) BT, RHEERIHE
P b2 BEZ IR L TE D, EEDMEBRIRAIDR
LMLREEIER SN ZEUHICBWT, Hh
HEFALY a—REAWEROBREIHII R E
&% Scratch (+5.10) & D &K EL, HENHEFIH
DB FE ORI L ZIE L T\, RBHEIER

— 1640 —

DHEVRETDHET NI IHRENERD, Z0K
ETIET Y a— ZERFRDND & (AR
FRAEVRY[36]) CIEHEN-A[REED H 5.

5 EE-&bOHIC

Za—FILETIANY FIOVRER « ST S HAR
SROBEEEERNTRN D 2E 2 Z L IXNETH
LR h. ATHEX v 7> a v TON
MR EREREEZ 2, BRARZEG - SEERED
HEPHEE®RD 5 O FiEEE 2 NI L Twa ]
REMEDRIEE N, SHEEFOMA2» 5, () R
BRI SEERICEH G LGS0, VU 7L HEIER
ZHEYNCHRL L SEE e 0B 288 R 83 - T
BISELTBADENRD S, DV G) HEHERIZ
SaOBEENRIMLICERZEZ 520 VW IR
INE,IND. BARA - ANLT—XDEXD LS ER
DFERDE D K D NT T — Z =2l U<
BT 20, T—XEYROFEERSF Y A4
EDT B (ReARkRY) AW, BEERR Mo €L
V74 2O ANS ARAKREFSEBEMRET LTV
F 7RSI HAA SRR, EGALE, FEOES
RO 3R - CEBEMRE LTERVED 5.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



Egﬂ

H

¥

PN IS ARV VAL /A 1< I N5t S 3 P N |

B4, BRI E W WEAARIERKZIZ T D
Tohoku NLP 7' )V — 7 D HERICEM A L LI £ 5.
YANS 2022 12T a X ¥ b & L 12X o 725 RR I b G
Wz L. ARBFFEIX, JST, CREST, JPMICR20D2
DXEEZT-HIDTH 5.

BE Xk

(1]

(2]

(31

(4]

[5]
(6]

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Tom B Brown, et al. Language Models are Few-Shot Learners. In
Proceedings of NeurlPS.

Alex Warstadt and Samuel R Bowman. What artificial neural
networks can tell us about human language acquisition. Algebraic
Structures in Natural Language, p. 17, 2022.

Aditya Ramesh, Mikhail Pavlov, Gabriel Goh, Scott Gray, Chelsea
Voss, Alec Radford, Mark Chen, and Ilya Sutskever. Zero-Shot
Text-to-Image generation. Technical report, February 2021.

Deb Roy and Ehud Reiter. Connecting language to the world.
Artificial Intelligence, Vol. 167, No. 1-2, pp. 1-12, September
2005.

Lawrence W Barsalou. Grounded cognition. Annual Review of
Psychology, Vol. 59, pp. 617-645, 2008.

Jean-Baptiste Alayrac, et al. Flamingo: a visual language model
for Few-Shot learning. arXiv:2204.14198, April 2022.

Aditya Ramesh, Prafulla Dhariwal, Alex Nichol, Casey Chu, and
Mark Chen. Hierarchical Text-Conditional image generation with
CLIP latents. arXiv:2204.06125, April 2022.

Alexander Ororbia, Ankur Mali, Matthew Kelly, and David Reitter.
Like a baby: Visually situated neural language acquisition. In
Proceedings of ACL.

Tristan Thrush, Ryan Jiang, Max Bartolo, Amanpreet Singh, Adina
Williams, Douwe Kiela, and Candace Ross. Winoground: Probing
vision and language models for visio-linguistic compositionality.
In Proceedings of CVPR, pp. 5238-5248, 2022.

Tom M Mitchell. The need for biases in learning generaliza-
tions.

Noam Chomsky. Rules and representations. Behavioral and
Brain Sciences, Vol. 3, No. 1, pp. 1-15, March 1980.

R Thomas McCoy, Robert Frank, and Tal Linzen. Revisiting the
poverty of the stimulus: hierarchical generalization without a hi-
erarchical bias in recurrent neural networks. Proceedings of
Cogsci, 2018.

Morten H Christiansen and Nick Chater. Toward a connectionist
model of recursion in human linguistic performance. Cognitive
Science, Vol. 23, No. 2, pp. 157-205, 1999.

Alex Warstadt and Samuel R Bowman. CAN NEURAL NET-
WORKS ACQUIRE a STRUCTURAL BIAS FROM RAW LIN-
GUISTIC DATA? In Proceedings of Cogsci, 2020.

Alex Warstadt, Yian Zhang, Xiaocheng Li, Haokun Liu, and
Samuel R Bowman. Learning which features matter: RoBERTa
acquires a preference for linguistic generalizations (eventually). In
Proceedings of EMNLP.

R Thomas McCoy, Robert Frank, and Tal Linzen. Does syntax
need to grow on trees? sources of hierarchical inductive bias
in Sequence-to-Sequence networks. TACL, Vol. 8, pp. 125-140,
2020.

Tom McCoy, Ellie Pavlick, and Tal Linzen. Right for the wrong
reasons: Diagnosing syntactic heuristics in natural language infer-
ence. In Proceedings of ACL.

Emily M Bender and Alexander Koller. Climbing towards NLU:
On meaning, form, and understanding in the age of data. In Pro-

[19]

(20]

[21]

(22]

(23]

[24]

(25]

[26]

(27]

(28]

[29]

(30]

(31]

[32]

(33]

[34]

(35]

[36]

(37]

— 1641 —

ceedings of ACL.

Lila R Gleitman and Henry Gleitman. A picture is worth a thou-
sand words, but that’s the problem: The role of syntax in vocabu-
lary acquisition. Current Directions in Psychological Science,
Vol. 1, No. 1, pp. 31-35, February 1992.

Emmanuel Dupoux. Cognitive science in the era of artificial intel-
ligence: A roadmap for reverse-engineering the infant language-
learner. Cognition, Vol. 173, pp. 43-59, 2018.

Julie Anne Legate and Charles D Yang. Empirical re-assessment
of stimulus poverty arguments. The Linguistic Review, Vol. 19,
No. 1-2, pp. 151-162, June 2002.

Stephen Crain and Mineharu Nakayama. Structure dependence
in grammar formation. Language, Vol. 63, No. 3, pp. 522-543,
1987.

M W Crocker. Computational psycholinguistics. Computational
Linguistics and Natural Language, 2010.

J D Lewis and J L Elman. Learnability and the statistical structure
of language: Poverty of stimulus arguments revisited. Proceed-
ings of the 26th annual Boston University, 2001.

Benjamin Spector. Aspects of the pragmatics of plural morphol-
ogy: On Higher-Order implicatures. In Uli Sauerland and Penka
Stateva, editors, Presupposition and Implicature in Composi-
tional Semantics, pp. 243-281. Palgrave Macmillan UK, Lon-
don, 2007.

Eytan Zweig. Number-neutral bare plurals and the multiplicity
implicature. Linguistic Philosophy, Vol. 32, No. 4, pp. 353—
407, August 2009.

Piyush Sharma, Nan Ding, Sebastian Goodman, and Radu Sori-
cut. Conceptual captions: A cleaned, hypernymed, image alt-text
dataset for automatic image captioning. In Proceedings of ACL.
Noam Chomsky. Problems of Knowledge and Freedom: The
Russell Lectures. New York: W.W. Norton, 1971.

Chin-Yew Lin. Rouge: A package for automatic evaluation of
summaries. In Proceedings of text summarization branches
out, pp. 74-81, 2004.

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit,
Llion Jones, Aidan N Gomez, Lukasz Kaiser, and Illia Polosukhin.
Attention is all you need. In Proceedings of NIPS, pp. 5998—
6008, 2017.

Alexey Dosovitskiy, et al. An image is worth 16x16 words: Trans-
formers for image recognition at scale. In Proceedings of ICLR,
2020.

Alec Radford, Jeffrey Wu, Rewon Child, David Luan, Dario
Amodei, and Ilya Sutskever. Language Models are Unsupervised
Multitask Learners. Technical report, OpenAl, 2019.

Hangbo Bao, Li Dong, Songhao Piao, and Furu Wei. Beit: Bert
pre-training of image transformers. In Proceedings of ICLR,
2021.

Hugo Touvron, Matthieu Cord, Matthijs Douze, Francisco Massa,
Alexandre Sablayrolles, and Herve Jegou. Training data-efficient
image transformers & distillation through attention. In Marina
Meila and Tong Zhang, editors, Proceedings of ICML, Vol. 139,
pp. 10347-10357. PMLR.

Liu, Lin, Cao, Hu, Wei, Zhang, Lin, and Guo. Swin transformer:
Hierarchical vision transformer using shifted windows. In Pro-
ceedings of ICCV.

Mor Geva, Roei Schuster, Jonathan Berant, and Omer Levy. Trans-
former Feed-Forward layers are Key-Value memories. In Proceed-
ings of EMNLP.

Ekin D Cubuk, Barret Zoph, Jonathon Shlens, and Quoc V Le.
Randaugment: Practical automated data augmentation with a re-
duced search space. In Proceedings of CVPRW, pp. 702-703.
IEEE, June 2020.

Xiaohua Zhai, Alexander Kolesnikov, Neil Houlsby, and Lucas
Beyer. Scaling vision transformers. In Proceedings of CVPR,
pp. 12104-12113, 2022.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A ATEEF YT arDER

RO &35y L — o ERL.
a lime  circle with two red triangles runs
NUM1 COLOR1 SHAPE1 with NUM2 COLOR2 SHAPE2 VP

SIS 2EEER 1 OHD XS ICHBER L. LB IHET
LEERY ST AEMGEA TP 22 FBE3ITRT. NUM2 COLOR2
SHAPE2 7" = 7 M IZ 4% NUM1 COLOR1 SHAPE1 * 73 x 7 b D
/NS KEBEL, VP A 7Y =2 FIE NUMI COLORT SHAPE1
A7 POFRFNEICEEL TWS. BOEEEZIE, &t
3x3x5x4x4x4x10=28,800 DR E A L 7= (16,500 2
HF—&, 1,000 BFET—%, 11,300 FHfi 7 — X).

£3 ATHBGEX v > a VR OESRE » BESY

HTa) HAFE {5
a |
NUM1/2 two HE
three EEE
black =
red [ ]
COLOR1/2 blue m
yellow
lime
circle(s) o
rectangle(s) ||
SHAPET/2 triangle(s) A
hexagon(s) ®
walk(s) A\
sleep(s) 2

run(s) fast
VP wave(s) its hand

write(s) a text

take(s) a bus =
take(s) a photo i
play(s) soccer &
play(s) baseball
throw(s) an arrow at a target (<2

B Ef®I>I1—4

BHEHRT Y o — X OMWE % HZICHIA T 5. ImageNet-21k(22k)
DOETHIENAZEFT LR AW, BIREEIZ 2242, Ry FH AL X
16 (TEVWB D) ITH—LTW5.

Vit [31] E#HE 25 E LAy FE2 -2 e
AL TZrya—F3 5. DITFTOHEEEHHWE https:
//huggingface.co/google/vit-base-patch16-224-in21k, https:
//huggingface.co/google/vit-large-patch16-224-in21k,
https://huggingface.co/google/vit-huge-patch14-224-in21k.

Beit [33] Vit i3H{§4H 4 2 7 TEE I ATV S DISHL,
Beit TIEG E T X 7D B0 HEZM D b FifiH %
T 5. T, MNAEHEOIALZZH VS Vit L3RR D, M
MEHEDAAZ VT WS, FEHIZ, https://huggingface.co/
microsoft/beit-base-patch16-224-pt22k-ft22k % F\7=.

Deit [34] FIRRAFEAIRC L > T, TFAH A4 XL FIM
a X bEHIR L. SE2X, https://huggingface.co/facebook/

— 1642 —

deit-base-distilled-patch16-224 %\ 7=,

Swin [35] B4R ZNETHEHGED Ry FREETWV, BT
M2 EHT 22 THEax M A2D, EHEOD
PSR e R B 2 5. 2381, https://huggingface.co/
microsoft/swin-base-patch4-window7-224-in22k % 7=,

e O —
C NTN—=NFA—%
RETIAHBDANANR=NRFT X=X ERIITRT. TVya—&
DA =08 T X = ZIIMET % huggingface E 7L DR EHE
W, Fry 77y bROAZ EEELTWS. HBEIERT 55
ETIE, BEEER 72D E B UBERE RandAugment [37]

AL, B 20%DHERTEBEOMRE /) 4 RB{RICHE Z# 2
72, RTRX—=ZXDEEIEL TV,

a4 HFONAL =T X—&

T a—REE https://huggingface.co/gpt2/

blob/main/config.json IZHE D
0.1 (attention, FEIJEILIZ)

Iva—& Fay 7w bR

BTk AdamW
learning rate le-4
betas (0.9, 0.999)
epsilon le-8
HERRA T2 —7 IR
max steps 10,000 (HAEGRF ¥ F> 2 >)
,500 (NLEH* v 7> a)
warm up steps 0
weight decay 0
Ny FH A X 512
v —aiE AEARETHTIR) 4

D ERI>OA—H4DRTr—V>Y
Effr > a—XIZBIL T, ImageNet F{EFEFRMEREIC DWW TR
— ) ¥ ZHIHE XN TV [38]. ImageNet T D E{RFEFHME
RE L BRI L OERICHFARBEFRA RV e 26, SEET
WP RN 7 2% 52 2Ty a—RERr—) v 7
DWEREBEOLNZLEBS LWz e THIN. BBAXTIX
SKLUTWARWA, Beit-large, Swin-large, Deit-small, Deit-tiny T %
FEErLTED, XVRAECEGEREEEZ RO >y a—-&H
TlEAZ R Uz, HAER 2 1R, BEGEEHMEESIRN
a-—XIFY, SEOBBHNRINEEZRET 2 IXR S0,

0.08

0.06

0.04

0.02

FEEBIRAE AFT

0.00

-0.02

74 76 78 80 82 84 86 88
ImageNet acc.

B2 HAEBGF v > a7 —XTO¥E 1000 27 v
THIZBIT S, HiRT > 32— XD ImageNet top-1 [EfEHR ¥
BRI F1 EOE EESWOBIR. & A& IIRT
WHRIGL, FF208fT={ Eff=>a—X 10/ x2>—F}
DFERTH 5.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



