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BEAE, WENARF. AEBITHARAEARAGREANRE, HHFA
THHE RN AR, OpenAl EA TH MM FRERFRE £ ZBE, £F
RWKBFYHEZHE GPT RFIEE A BT A EMXRER T ARG T EX
R

BB 4 & &, OpenAl B8 577 1 K LR E A = AN TR0 ST AT
HARIE T BT, ZHEAEA TR, ERMNF T, OpenAl X F & F #y 7&
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FIEA, Fl i ChatGPT AR & EH X 2| Z x &, U THANK#F 24
ChatGPT # /& iy R 7R A ROE i fE .

(—) GPT RF|#A

GPT % %|# A & # GPT-1, GPT-2, GPT-3, GPT-3.5 L\ X GPT-4., % %7
WA R T A i AT % Transform EA ', GPT R A EA AT R T 1 g
& Transformer 89 &8, I A B4R Al B BH Y A . P 28 09 5 B30 & R 2
GPT # 7| W R E 3,

GPT, 4 AT %A, £ Generative pre-trained transformer model, &
—FPIEfd B 2 424 (Transformer ) B B 4RiE 5 & AR,

F AR A R R 8 YR U DASEAT O DA R S B AR TE T A S
Bl dn SR A, A R A R . XA &, BER AR, B XEFIE. B8
e, B kit %,

HAMRAFE TN L 4800 24E KB XARERE AT G, H
OB A 2 ST U T — N, Oy A A B IR B A S B B T U
FEHFRARTFRMET B,

k= W Rigzero-shotfE )
Fine-tuningtransfer Sl Aprompt

Hifk 1" zero-shot/one-shot/few-shotfyGE N ot
31 AIn-context Learning (RS S NI 5 AT

GPT-1 GPT-3 InstructGPT ChatGPT

L. R 1. g L Instruct learning L. Instruct learning FH 4 &
2. B E 2. W HATEH 2.RLHF L eR e
2.$5GPTA.5fF Alnitial LM

s

1. GPT-1. GPT-2. GPT-3
T EZ GPT-1, GPT-2, GPT-3 A &y 2 /4F, vA1E T L &I %
A, TUELAEASKER KR A, &7 HRKRE,

A R AT 2% E tE VN NHEEERR | FINEEEE
GPT-1 2018.6 1.2 12 Pre-training+Fine-tuning 4 4.5GB
GPT-2 2019.2 1512 Pre-training 2l 40GB
GPT-3 2020.5 1750 12 Pre-training M. 4 570GB

(1) GPT-1

GPT-1 AN G EZGFERANN B, T EE T %0 B A A b B H0R I B

'Transform B A, ARG WK “E£REE" H4.
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T TSI %, GPT-1 AERFEM ENMBAERREEFTHNER, €
EREHANES LEA G —ER R, Bz )RR KT EEHANF
WEEES, AT GPT-1 R E—/NERNOBE R, mMERANIES FX.

(2) GPT-2

GPT2 # ] E KA £ >, L4 Y T zero-shot, EDHKRF, BHEH
WHIFWHEA BEENE SN TIFES, E S NMES T T URERITFNER.
GPT-2 # AL 4t %t GPT-1 FAE WAL ELmE Fl te oy R AR B T MR r £, B0
MERABANREMRE LY, LEEEA GG BRETESNEE,

(3) GPT-3

GPT-3 AW 45 GPT-2 sy 7k AL, fEHa FWATHART, #
— BT GPT-2 e ft. GPT3 ZEMM T A MERFI A=, TUHE
% NLP W RS LA ARFORIA, £LMEY, TUEXE, EHKE,
AT UHATERAE . ERD ., k. EREEXRSE, BAEET RN E LNE.,

2. InstructGPT

£ GPT-3 2 &, #4430 7 InstructGPT, X2 Ak LM (E5HA )
HE AR P EE2M AN, FEREREZ LM WA B E A P %At
I, IM AR AEMNMEZE LA, 20 AFNEE, FN, InstructGPT Zf# 8y gt
REHEANMBFAALNEE, THEHFFEE InstructGPT 2. 5 AKX
F IR E B,

' — “ACLENMETEM+A? ” (AZERR HA9prompt)
“ACLANMETR B AEE LS,
— e R A [gink ik
'ﬁ' SEOAEEER. AL~ T OORERL)
“ACLETIEM E&1T7?
— ACLE U4 B EaE 7 (#AT, #RBIETHELS HZAERSIH)
ACLHIBERIRHA? ....."
i
I ERiEH 215 :

AMIBIEUERRMTAR? AABATEHMEMNIRE T —, ASRENRS. HHNME. BRESLESMENPARIRR. ...

llFaes Sk TR
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BHY KL, InstructGPT B9 b BARA LT =4 (3H)
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AL B B R P AR A AT B S

(2) Honest

T aEEA P EE, AT EERATRSERSEL, AFISA P ELH B g,
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BRI R Z i ERR TR

(3) Harmless

AR B3 AR i R, L E R E

3. ChatGPT

ChatGPT 2 2T GPT # A 3t — % & B 11 kg A T4 ae 0 RAL&E A

2022 £ 11 A 30 H OpenAl i# it GPT-3.5 % 7| A A& & 4 A G038 17 ik oy, 4
# ot iE X AL A ChatGPT iF & & 77 .

2023 43 F 15 H OpenAl E#H#HH 7T A& LA A GPT-4, FXEE % A
BoCF, da R A B, IF R R URE R, BT # N ChatGPT [ Plus A P IF .

XFHN

A A bk Rk API %
* L FRED #
HRIES X [ & a%%%\ﬁ%}é 10% 0.002 % 7.
GPT-3.5 A BT 3000 F SAT # ##£1K 590 4~ L000token
Ay EARIT 52 5 AR HE4 BT 69%
# @VE “ % % 0.06
X A 4 B EEREEL R 10%
2% ) . o /1000token
GPT-4 HAE 25000 F SAT # ##£1X 700 4~
A , E£0.12
Rk Ay BRI ST AR BT 1% 1000tk
RS oren

RERUL, GPT3S5 2 — AR BTN EHEA, A EFEEE. M GPT-4
R—MEBESHER, TUAE L AEEREE, FELRMIEGE % —WiE X EH
zw, BRERWTHET,

(1) HAREE

ChatGPT By )| it 2 5 9 = % .

LB SR, R A B 0 GPT AL, | 4% 28 I B Kk,

2 E XA, NG RpEAL,

3ETEBEA, #F PPO3WE L3 3] H iE b 58

T E & ChatGPT #y1# 41 9)| 4 1L 42 .

SPPO B —MRE MM F I Hik, ATIEGRE (agent) R F 3 P ATE S
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Step1 Step2 Step 3
Collect demonstration data d Collect comparison dataand Optimize a policy against the
and train a supervised policy. # ¢f  trainareward model. reward model using the PPO

’ reinforcement learning algorithm.

RBdES: “H—1o¥

© Apromptand ~

o T F R 2 % 35 LA ’ . w4 Anewpromptis P
Shei laii Bt 3 A promptis 5 several model T e g, sampled from Porsghold
C: sampled from our S 3 outputs are aaring o4& a0 HE, the dataset. et utin
prompt dataset. Iearning 108 & year cict. THHC: sampled. ° {
= 4ol :
T D SIES _ e o : P
el = MAT I The PPO model is
Y . Pt ° o iy i ‘—l_ initialized from the %
@ — 5 {LPPOR 2. supervised policy. v
" - '
é ! i R b o paiar generatin
#ho grva truats and : Wl ko w Once apcm weme.
Sl M T AR B Ak Alsbaerranien @ A ol i
iF4E A DXOBA « . }
F: DG to warst, 9-0-0-0
\ E )it Bk The reward model i
Ml —#EHL i } 4—__ calculates areward ‘%‘
B #86PT-3.5 This data is used to % 2 for the output.
R < fine-tune GPT-35 This dstals » '
;Ni:hslupervisﬂd Z Fl ik — %k 48 1] 45,32 mhig r;}ﬁ Lo train our % i 32 B ] T B 9 ek ::mrg:m
learning. 1 2 A H T R AT R n
s 2ER fowerd model ©-0:0-0 aame o g policy using PPO. &

(2) # M F H——ChatGPT4

B, ENSBAKREAR, ChatGPT4 % T UAH /1 W93 38 LIAN, HAMTY
Bt R A UEZEEEN RN ERALY ., 2 X o NER BEERKR, A
AFBNSAAXAGEGE, BEERXAHRE (AREST. RBE) . &4
A XARTE F R, BkE FHEEEY, ChatGPT4 BT T 54 XK\
BT KB Ty 8. WAL, C T LR I O 4 SCOARIE B AR AL TT KB R B TR BOR SE
AN, EALER KB EER T,

1. XA fAn B AR OR B SHAT

ChatGPT4 7 L3 % XA B G IR &, 2 F P 48 E 0% 3838 = £ 5
TR (BEEE XK XA, Bk FHEAE) £, ChatGPT4 %k
5 A sURE N R 6k

FEFr RERERAARISEZL?

EfEE EEtS

GPT-4  XEBENARIEZLET, —BBFEERTRPHEAFFN OB KR EBIR
)R
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2.9 Bk T &

ChatGPT4 3 & #% 5| F & o e 7E Wy W Bk T &, SF 0 A i

AF: Z2eLUERERE A7

GPT-4: (REILIFEEEHES
B = e enis: MRk
W . . i, mEs

HF.
ERZNAFIF, EEERT
HERH!

H * FBR: SGKESHAFEN? —NEE—
N p.ﬁl'[:z A mifbiEi e,
P | GPT-a: pEERTHE= BN
“Lightning Cable” SAsEaIE%. HER 1:
' n # VGA IS (—HAMIEE 15 s
EIF. W3 VOA EEENS, 4T
| —EgEEEEE (FBFH iPhone Hl
il Apple iR&7ER) .

£, BERATHENRETE) OEEFNE
RERE R EEORE SR MK R VGA &

BAHFEEO. @i 2: “Lightning
Cable” SESSNEE, LEH VGA iR
EREN RN BEFNARRONRS
#eE.

3B B AR 00T 8 A I b X
2 )L b S BB B, ChatGPT4 7T DAAH 5 4

BHATRIT MR,

AP

GFT-4

T AT PG A

EAT 2 InstuctGPT i8R —8R%y . (REER—THBELHITID?

InstructGPT IEXMEF I ARES RELEFEHEARRIRES. (FEEL, (&

BEEERTAATEMEA LEENEFHBERFNEE, AREERREERT

R, 55WRETHNGLH.

ATBARRZTEE, FEEAATRRNSHMESIESHELAT TG, hiM—
AmcBRAESHIRT MBS, REUERAMBHRETANRCERETRES. 1]
{ERKESIRE GPT-3, REEANRAALRMNEMS M —SRIBEE, L5
89879 InstructGPT MERBR T AL MMIRSNESHHERNED, BRMAR

NLP ¥UESEAERER RS/

fEEFHER, REAXRBHTHAREESHES ARBERE—MN—17HE

BIAE,

HK, mEFERA, EEFMR T ChatGPT4 % H f RAZAL,

1.3 48 M 3%

ChatGPT4 HyvE# & Jy 85.5%, & % — 4 15pct, BUFHEJE AL % s 38 S 0
26 FiEE MK F, ChatGPT4 76 24 AP E# R E, BN 4% TiE B R+ .
HRAREFRREZNES, BHREEFE 70%—85%, B 5 H A A A bk
BRW, ERRMEERARA RN,
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2. X FRNRA| A ERA

B 4 -F ChatGPT3.5 t ChatGPT # 3000 & [R #| # 7t £ ChatGPT4 # 25000

APERRTHEESERG =,

RJE, £EE N, ChatGPT4 Bk I AL AK-F oM Ak, & ChatGPT3.5
Eﬁ~%o

A A b H o AR

E%i%ﬁﬁ%ﬁ%#,CM@NA%TE%&E%%%ﬁﬁ@E%&%%
WA A 2, R F AN ERAHRE, ETEF N ARE ¥ S HH
FRNEREFRARE T 95%0L b, BAHEAE 10pct M E,

GPT-4 GPT-3.5 BESDESEE  BEINPEE

BIGERE (577%R) 86.4% 70.0% T0.7% 75.2%
ETAXEMEAREE 953% 85.5% 84.2% 85.6%
NEBERFE o 96.3% 85.2% 85.2% 86.5%
BERAARTIRRRER 87.5% 81.6% 85.1% 85.1%
Pythonft B W 67.0% 48/1% 26.2% 65.8%
RiEERNER 809% 641% 70.8% T 88.4%
NEHEFER 1t 920% 571% 58.8% 87.3%

2 BRI AW

ChatGPT4 7 U H JF H A% £ 3K o #ENHT 10%, SAT #his 5 st 13 0 ¥ 7
700 4Ll b, GRE ## %4, 7 GLUE i& 5 % # L E MR EBUE T 90.1 ty-F 3
Ba, REMEEEGAXFTFEEAM,

Exam | GPT4 GPT-4 (no vision) GPT-35
Uniform Bar Exam (MBE+MEE+MPT) 298/ 400 (~90th) 298 / 400 (~90th) 2137400 (~10th)
LSAT 163 (~88th) 161 {~83rd) 149 (~4(th)
SAT Evidence-Based Reading & Writing 710/ 800 (~93sd) 710/ 800 (~93rd) 670/ 800 (~8Tth)
SAT Math 700/ 800 (~8%th) 690 / SO0 (~89th) 590/ 800 (~70th)
Graduate Record Examination (GRE) Quantitative 163/ 170 (~8xh) 157/ 170 (~62nd) 147/ 170 (~25th)
Graduate Record Examination (GRE) Verbal 169/ 170 {~9%h) 165 7 170 (~96th) 154/ 170 (~63ed)
Graduate Record Examination (GRE) Writing 476 (~54th) 416 (-54h) 416 (-54th)
USABO Scmifinal Exam 2020 87/ 150 (99h - 100ch) 87/ 150 (99th- 100th) 43/ 150 (31st - 33nd)
USNCO Local Section Exam 2022 36/ 60 38/60 24/60
Medical Knowledge Self-Assessment Program 5% 75 % 53%
Codeforces Rating 392 (below Sth) 392 (below Sth) 260 (below Sth)
AP An History 5 (86th - 100th) 5 (86th - 100th) 5 (86th - 100th)
AP Biology 5 (85th - 100th) 5 (85th - 100th) 4 (62nd - 85th)
AP Calculus BC 4 (43rd - 59th) 4 (43rd - 59th) 1 {0th - Tth)
AP Chemistry 4 (Tlst - 88th) 4 (7lst - 88th) 2(22nd - 46th)
AP English Language and Composition 2 (14th - 44th) 2 (14th - 44th) 2 (14th - 44th)
AP English Literature and Composition 2 (8th - 22nd) 2 (8th - 22nd) 2(8th - 22nd)
AP Environmental Science 5(91st - 100th) 5 (91st - 100th) 5 (915t - 100th)
AP Macrocconomics 5 (84th - 100th) 5 (84th - 100th) 2 (33nd - 48th)
AP Microsconomics 5 (82nd - 106nh} 4 (60th - 82nd) 4 (60th - B2nd)
AP Physics 2 4 (66th - R4th) 4 (66th - Bdth) 3 (30th - 66th)
AP Psychology 5 (83rd - 100th) 5 (83nd - 100h) 5 (83rd - 100th)
AP Seatistics 5 (85th - 100th) 5 (85th - 100th) 3 (40h - 63rd)
AP US Govemnment 5 (88th - 100th) 5 (88th - 100th) 4 (77th - 88th)
AP US History 5 (89th - 100th) 4 (T4ih - 89th) 4 (T4th - 8%th)
AP World History 4 (65th - K7th) 4 (65th - K7th) 4 (65th - 87th)
AMC 10 30/ 150 (6ah - 12th) 36/ 150 (1ch - 19th) 36/ 150 (10¢h - 19th)
AMC 12 60/ 150 (45th - 66th) 48/ 150(19th - 40th) 30/ 150 (4th - §th)
Introductory Sommelier (theory knowledge) N% 92 % B0 %
Centified Sommelier (theory knowledge) 86 % 86 % 58 %
Advanced Sommelier (theory knowledge) % % 46 %
Leetcode (casy) 31141 31741 12741
Leectcode (medium) 21/80 21/80 8/80
Leetcode (hard) 3745 345 0/45
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(3) RLA
ChatGPT # i Al 3% % % ., ChatGPT B W W A R S AT, % E =4
MNIH, BFEREERE, FERAF AN T H. BHELERWE S T &5
#r ChatGPT HEEH & . B, k. FEESANMBERKERMA, FAMHE
HE %A, mmmWFﬁ*W%T@%TO

/ BAARELE THERSR BE ‘\‘
1
! BN - EE PRI i
| BT SRR EE R I
: SRR EUEFRADE :

THESCAIEES : b2 |
1 1
! MFER ESEE+ESIEE o :

ChatGPT | e BB - :
: -BEEAE @i, 5, 9FHN . !
| -BEERTS
1 1
| R |
i {ERieE BEfkSE :
1 1
] ST FURFRANS, XRTES, B I
i A SRS AT, !
\ !

SRE
(4) ®HFFHE

2023 4 5 F 20 H, OpenAl IEX# W 7 & TF K i0S £ 4 ChatGPT hL
AT, ZMAREF efEER (FEHE ChatGPT k5 ) , JH 7 MUE&AESE
BE G EiE %k, AT E R T OpenAl 8 JF JF 15 & 8 B & 45 Whisper, ¥ #5i&
F N

AL B AT, ChatGPT iOS R FI 4257 R £ E F 4, KKk JUE ¥ A E K
M X4 H . OpenAl % T, % %M ChatGPT App 47 1+ A = & | & . OpenAl
KR EE LR P RA4G, 85 it ChatGPT Wy zh e fn e A

[ Store Mac iPad iPhane Watch AirPods TV & Home Entertainmen t Accessories Support Q

App Store Preview

This app is available only on the App Store for iPhone.

OpenAl ChatGPT (1z+)

The official app by OpenAl
OpenAl

#1in Productivity

Free - Offers In-App Purchases

EL{K k3, ChatGPT App #2 Bt 09 34 6t .45 -

LEP R B REBHNER, MAFRRDL) ERENERITHE
2EHEH AW FRATRE., RATHRIRANEROEENEF,

17



3.4 R éﬁi%%ﬁﬂ%ﬂ f@ﬁiﬁiﬁ%i%, BE W% EWNIF,
45 VEN, ARBERG., ERAEARAREZA T XBTE> ).
5.4 UIRBEWTEREHNES., ARFERES

Instant Tailored Creative Professional
answers advice inspiration input

DL, Wit AgEE A T 10S & 489 ChatGPT M A 2 /5, OpenAl 5 5t ¥t
WEF RS AR . RO T E, L ANTE R 5k AF 0 B B8 AT 28 Ao
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Google

—\ NAILR

AW — RN LMAE AT, ROLT 1998 4, RIPAT = EmflEk
T By L, AL LR KW R ERORT E 4, "2 BB WA X
f o A 5o

HBOFmE ARG E, VA PREER., 2EMLHNERER, K
TH R E, ARATFRAREE LM SRS, BHFEEL T 6(Google
Ads) . B FHP AR % (Gmail ) . 3B F 4T ( Google Maps ) . = 1+ & % ( Google
Cloud Platform ) . # f¢ By ¥ ( Google Assistant ) %,

WA, BT A TA AL A HAT Z W AT R . AT A
T &G E A AT AM (Google Brain) B, & T FEE ¥ ot W
BRI, HTTRT — 2P| EEWAMA T F %, 4 BERT 7 Transformer %% .

A —KEHRBFEL, ARELKTBENAA 2 LE5MPrE . €W
RS ZMATAMIARP AN E I RHF LK, AR R ZHET
BAGIF KRB EANWAEE, B THRABTWH S LSO EE,

—. EEER
BRERBERANE A S RELZNRR, TEREXTHPEA N EENA,
A R A B 1] #ik
Inception 2014 4 — AT B K AR R E TR W 4%
N SRS | | JE Y o8 b M b A g
Seq2Seq 2015 4 ;@%ﬁluﬁﬂ% NE S 77 5| 7 9 5 L BUR T R B gk Y
—ANETHEEINF B EW LR, ATOEREZLAHE
2017
Transformer S Ty
BERT 2018 4 — NI KA ARSI E AT LB A
T5 2019 £ — A1 AR B SUAR R A A
MUM 2020 £ —NEBLE R, BRAETELSHANNSESKER
LaMDA 2022 4 —NeEAKXB BREFTEA
PaLM2 2023 4 —NEEGH#NSEST . WEARD AN IEETEA,
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(—) Bert
(1) BE&

Bert, T 2018 5% 1, 4 #F Bidirectional Encoder Representations from Tra
nsformers, J& —#f 2T Transformer 4244 8 )| 4 i& 5 A,

Bert RAI WXt T EMATHAEEHAELEIREEH AT RN AN
FEFM: P TCRMEMN T, HRWNIE T EAAELE SR, %7 AAE
ERMNEE EHATHE, KPR THETXEENT T2, M Bert # A 5]
AT Transformer & B & BHLH, @4 EHE R XKRFHN AL LT X, AW ESEF
H TR AR FEAN B F B L

(2) Nkt

Bert WA W R 2 F E 0 WA TN EAHOR .

ETI G B, BAE R R RARE CRBFHATIN S, B F AT
R A0 B R AR SR SR NE B R . BRI E , Bert 4 AL 1K 5 Ay
N AR H Hy — S B 3R] AR A OO0 A 3 ], DU R X BT U R h4h,
Bert £ 5| N T — MU NAE S, BTN A FIE By K &, DUAS Bh AR AL 5 3] ) F R A
& T

BB B B, Bert # AL#E F A A7k AR 448 E BB S HATH —F NI 4 &
OB, Bert 48 AL 7 DUAR B ELAR WY (£ & FEAT 7 B MR B, UKk | o SRR
WAl BIEZRGE, EMEANK, Bert AR ¥ & F 5452 WEkiE & AT
fine-tuning, it 75 4 4 L 89| G, (E AL AL AT DL EL AR 3 fR A0 AR i A 4

(3)

Bert A Mk S £ T C R ANAMERFENBEFFTERANEE LT,
M SN ERETLEES DA R BAFRAT . 75, Bert #2210 W i 4
FUEAFC A% AT IR AR LT UE R, NIRRT 4238 SR M An 4 At 5
FH &I,

B9 K, Bert 8 AL 3t 5| N\ Transformer ZE 48 Fn )| 4k — kB &, &
EREENBEMHIAG T EARH, RN Y RANAATHEANETEHEAZ —,

(Z)T5
(1) #H&

T5, F 2019 ££4% 4, A #F Text-to-Text Transfer Transformer, = — & T
Transformer 2R My K BTN iz = A, w7z T HAREZ4LE (NLP)
G, TS5 A DL Text-to-Text 89 7 N4 — T & F NLP £ 4t K% 7\, #iTH
FEME S XARB| UK BB AL, LT S E4F A T B E 3 Nk
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£ T5 AR AR 27T, NLP U8k B9 £ A% R OZ S8 K& AR A 0 8048 LI
G—MEERA, AEHETIHEEES ESATH KB fine-tune, LLILHUFIE
THHUR, AXMERT, 2RAEFFH#E, EMMERLEE, 4KA
RHT —MBNEEAES; WABRUT 7 —FFINEEmE%K, FHKE
TELMIHER; BRCRETSRERAMBRA, XA T TR LA,
AR A AT o B X B8 T AR B ST Wk E

[ “translate English to German: That is good."

"cola sentence: The
course ig jumping well."

“stsb sentencel: The rhinc grazed
on the grass. sentenced: A rhino
is grazing in a field."

“gix people hospitalized after
& storm in attala county.”

survey the damage after an onslaught

"summarize: state authorities
dispatched emergency crews tuesday to
of severa weather in mississippi.”

Figure 1: A diagram of our text-to-text framework. Every task we consider—including
translation, question answering, and classification—is cast as feeding our model
text as input and training it to generate some target text. This allows us to use the
same model, loss function, hyperparameters, etc. across our diverse set of tasks. It

also provides a standard testbed for the methods included in our empirical survey,
“T5" refers to our model, which we dub the “Text-to-Text Transfer Transformer”.

i, TS AZRH NG - EAER, & &M NLP £ 5 40K
Text-to-Text (£ 4, W EH N\ N Text, #r 4% Text 4%, d 7 L7 1EHy
AR EER MEEK., XA EF-RIINLP 4 &, TRNEREN,
TN A EATE R, TAREBEEFND .

(2) N%ktiE

TS EAWNATREES HRANWE: TN HFHOR

EFTNEN B, A 8RS BTN H A L A5 TN B AN H 7 %

LESEEBEMING, BEATNAESH BB R, KA TSHEAXHT LN
T BART A th XAE AR EHHATTNSA, 0 TRFr. § BART ERMHA T
B, ¥ B AR EALE B XA f B FLR B v A AR B B, 78 B ARsE A AR 46
HFHATRAEN, MEEMEFOIRF &, FEBIBDIRIEH KA BN

[R3C A Thank you for inviting me to your party last week .
HBWINFS (BHFLEST 15% M94Rid ) Thank you <X> me to your party <Y> week .
HirFd (FEHEFMNIRCHE ) <X> forinviting <Y> last <Z>

2.5 F ST o IR T R AARSAE AT BB TN %, TS HALT Y
AR B 5 AT E BB AT A B W & € 5T %, 4 GLUE & # By 18
FHE M. SQuAD P AFHL B I IEEES. SRFWEESNETRZLAET,
X B AN G R T A FEMES R — MRS E 2 (Checkpoint) , 2
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TR AL S TF KA L R, TN SRS, TSI RE A ME 53470 B
HRMEAR, ThEY, EANMESBONSERERT, 5E4T%
5 R HI R A

ERA B B SR ER S AR T B RA RS W SR E,
HEBENTEES, RA02%, FOERATE, AARINEENESHE
TURBRE AT, RAOTREERIT B 07T, FHELRBARITE
REBEINE—NETHA,

pre-training Pretrain  Finetune % Finetune
Params Model Architecture Objective FLOPs FLOPs Compute
80M Flan-T5-Small encoder-decoder span corruption 1.8E+20 29E+18 1.6%
250M  Flan-T5-Base encoder-decoder span corruption 66E+20 9.1E+18 1.4%
780M  Flan-T5-Large encoder-decoder span corruption 23E+21 24E+19 1.1%
3B Flan-T5-XL encoder-decoder span corruption 90E+21 5.6E+19 0.6%
11B Flan-T5-XXL encoder-decoder span corruption 3.3E+22 7.6E+19 0.2%
8B Flan-PaLM decoder-only causal LM 37E+22 1.6E+20 0.4%
62B Flan-PaLM decoder-only causal LM 29E+23 1.2E+21 0.4%
540B Flan-PaLM decoder-only causal LM 25E+24 5.6E+21 0.2%
62B Flan-cont-PaLM  decoder-only causal LM 48E+23 1.8E+21 0.4%
540B Flan-U-PaLM decoder-only  prefix LM + span corruption 25E+23 5.6E+21 0.2%

(3) fhm

TSHANEEETETUHTSESFT ., EHF3 UREARE KUK
B XARAER

S s]: TS HEA g Bl A % /N F Bl W NLP £ 4, @ FELE8F.
XAFE, FERG ., XARpERE, B AAELEE LHATHRANE, TSH
Aepp B MANEERIMESLERD, NTTESNMES L EIH 6ot
. o

THFEN: BT TS HAESESZIFHTT AAETI L, ©EE&RE
MEHEIE A, XERE TS EAEFWES LT UEIMED ENESF4FE
B, Peat 1 B IR BRI, T AR T A3 B 4 B ) S R A A B TR

BB SURE| XARIEZR: TSHARXA T G — W UKRE| XRIEZRE, BEH A
AnE AR T A UK T o X AR E AR TS AL A8 % e 43 R R 4 B Bl —
B RAHX, MO THEBN R ITONF, BLEYNEFHER ALK,
TS5 AW DRI S5 AR SHATH S, SARFELGRN S ELHLHE,

RO RV, TSHA R -MEANAAETINEESHA, £S5 E5%3
THFEITHEERK @S CENBEE, XAFE. HERAR., XA EF
FEHFRAHENME, FESNMNAGETREEZEER, HEAESTLENR
BWEREWRTERNES A
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[Bert. GPT. T5 Xftt]

%% J& 44t Transformer = — /> Encoder-Decoder ZE#5, JH R ML A ZF., T
Bert % A 7 H & 5 Encoder ¥4, GPT % 7 H & Decoder 3 4+, TS5 A 4k
47 3k 4521 7| &% JR 44 By Transformer # 7 By Encoder-Decoder ZE 45, TS5 8 £l # & £
HAE A AR B DL R R S 525 T Encoder-Decoder T 3| 45 ey & A BT DL #
B, A NLP £ 4G XHET —F,

BFX=ZAMEABEZEFR, BNERAE CWRFET ERE,

1.BERT

BERT R0 5 i, b2 & 8% X A 0 AR RCT AR at R, R G Bk f
MEERRE I NFREHNEFESRMFRTN2ETTH, BLFEFERME X
B TRSCH B BT F B o BERT S 3 W 19 5 3], 845 AT JE SCIR i 22 3] 3% = %R

2.GPT

GPT ¥RARA B AZMAEMNAF TR, FEFEERINTZIZELTE
Mo XA Tk BALGR BERT A2, (270 B %% T4 REF oy UK, Bk
£ RS RIBT

3.T5

TS #RMIEF T g A SN URB| UA W e o, FAEFE
F ARG 4 I M AR £ RGBT, XM T R AR TS A R4
oS REHM A

( =) PaLM2
(1) B4

PalLM2, T 2023 4 &£ A1, XA Ay TPU Zal % i AT) %, FK &
F . H/E, SFEZEE. G
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HTFE)ZHE, SAWHET 4 SN PaLM2 KE A, 27 Gecko
(BEJE ) . Otter (/M) . Bison ( #4 ) . Unicorn (ﬁiﬁ]—é) o H ¥ Gecko 3F
HHRER, TGN EEETE, FHAZEZ G0, IEABLFALTLELER
&rafTHelm R B AN ART,

(2) Zhe

147

PaLM2 7 DU E R 5o N EF R0 FHES, TUEFHMIEMAXIE
THEBER . Flhn, PaLM2 8 K B Ak iE fn 3] iF, X F A AR R 0y B U A
e a X, MARFHEEE,

= On a shelf, there are four cars: a green car, a blue car, an orange and a yellow car.
The green car is to the left of the yellow car. The yellow car is the second from the
left. The blue car is the rightmost. What is the car order? Please think step by step.

* Sure, here is the car order, step by step:
1. The blue car is the rightmost, so it must be the last car in the order.
2. The yellow car is the second from the left, so it must be the second car in the order.
3.The green car is to the left of the yellow car, so it must be the first car in the order.

4. The orange car is the only car left, so it must be the third car in the order.

Therefore, the car order is green, yellow, orange, blue.
Here is a diagram to help you visualize the order:

Code snippet

[green] [yellow] [orange] [blue] o

%iE =5 BiE
MMDE%ﬂ T XA BT & PaLM ¥ kK By A 63 5 & R E _E 34T
Tﬁ%%oﬁﬁ%?@MLE%%%@%fﬁ%%%@O

German = English

&
. Ich verstehe nur Bahnhof.

| only understand train station.

0 o <

Can this translation be misunderstood?

* Yes, this translation can be misunderstood. The German phrase "Ich verstehe nur
Bahnhof" is an idiom that means "l don't understand anything." It could be misinterpreted
as meaning "l only understand train stations."
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3.4

PalM2 E A EM T, EREMEMBFEE LHATTFINLE XERECHE
KMATH 4% 4215 = , 4 Python #¢ JavaScript, {2 4, #¢ 4% Jf Prolog, Fortran 7 Verilog
FEFERTITNRG, ¥HEHE Sy i A0 456 ¥ DU B F A #5138 = th1E.

can you fix this code with a bug and add line by line comments in Korean.

visited = set{)

1

2

3 def dfs(visited, graph, node):

4 if node not in visited:

5 print (node)

6 for neighbour in graphl[node]:

7 dfs(visited, graph, neighbour)

'* The bug in the code is that the 'visited' setis not being updated. The code should be
updated to add the current node to the 'visited' setbefore callingthe 'dfs' function
recursively. The updated code with Korean comments is as follows:

s(visited, graph, node):
’ ﬁlﬂ ic?i ‘3—.‘-'_—‘2* =C7} op2tet
in visited:

not
‘ NIN LCE W% LC2 HARLCH

9 visited.add(node)

10 ¢ BA =EF SAEUC

1 print (node)

12 # B 2ol Q1Y =0 O3l /0| S EAE SHUELCH
13 for neighbour in graph[nodel:

14 dfs(visited, graph, neighbour)

(3) thm

PaLM2 K& H Ak B | #F N £ REME S

6 8 TE B AR A0 48 T B AR 048 Y A B R A B 4 AR AL KN )l Sk
B AN, XIAFHH A PaLM2 t PalM E /N, R F g, BRME G E4H,
WEERNEE | E RS S E A AR RS A

Rt B EA S UMW EAFERNTINASESE, FERAEE XK,
PalM2 AR E LM EFMNFTINFEGRHAT L ERE, BPE@EHKE
MAREBEMRREST . HEFTEX. BFR I,

3T e A AL 22 A A EW?- PaLM2 B A I WM, FHEXT &M 1N E
Y, TAXUH A THEFIESTHN AR @,

M4k, PaLM2 E%”Ef?ﬂﬁ&ﬁ“%iﬁ BT REHNER, CHRNUTH K
AEEHEA PAM EMLiET, £ 5N FENRK LR %T?iﬁ%é’] 5 R PaLM2
TG TR T EMT LEESNEEMR Y, #iLT PaLM # GoogleTranslate.
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BRAMT —RF G ERN AL XBE, BRAFAEA ATTRINEA .
BWER. BARE. 2. RERG%E, HPEFET ALAEA, i—RIEFHE
A PaLM2 K SIEF#E, HE, ffE, HHoNKXAXAMLL GPT4, *FH 45
W, REERTHETH%E; ZHEAAEA Gemini EEINSEF ., LK,
AL W RHL# A Bard, EBUKFMEAE, 1 180 ZANE Z B K ik, i X+
BCATH AR, A EREIFH P UEF A 40 BT FEAFHE R
N

Fkzhd b, Bard WK B & F 8 E& L5, s, Bard AR T g T
Hhee, @

RIEG Fl: R Bard 51 H T —BRAH AN, RFAHAEE, Bard %t
SR TR E, HEERIRRDHNE,

BEMER: TAEFERXMER,

S WA FAFHEERT HE Colab B3y #, Fril Bard R 5474 5 o
EAREG G, 5§ H A ENKF Replit —#2, A Python Ff#4 .
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MAAERRL R &, KBSV U ABRLH N E, FEEER B WK
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WA FE, BEXN—F. ME#AXTNE ., BIRTHF =X AEARH
AT H R, (B RAEE XS —F KEA EESATATE MR, [T
B 1A KA A R A4 9 A SEAT A, BB RCR G BY A AL U 4 F it
RN ERA. MAER Y FIFEE, BN AEAR IS LA | GPT-3 89K -F,
B2 5 GPT-4 R ARAZE,
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B3 BRI RS R, B & B BERT-style #y 3| % R 2240, BE A6 2R AR ik 4 A% .
ETERATVLNA, BEZLEE,

EFBENTINFEAF R NN GG, R safn R85 B I E K
b, ARREEA LA RO e, R ER S A
NHEF R, BROERTMNEZ, EFERANFER, MEER., FAEH, 2R
FH, BAREIINEEF R, iR RS EAGEERMEIEEEAN LT
XEm N G S BAET @, EAAREE, BRI FEARS TE
BAR, NMATHESE.

FFRAETHESPHEEERIN, EMNOESNRHERAHEH LR, /TE
B FAT WA = &, B AR R, AT R PLEBEIE SS9

(Z) ZFRPHER &

1. ZFAERAAEA (FF GPT)

HTAERAAEE (T GPT) 2—NEMAERTFHTEREFTHEA,
o EIT LR T AR PR R R T S A TR S

2, ATHREMSHEAEA

HeaaTEFAERBARES: ANER, @B ZE R 8 CFH S
XEEWERES: MANERES, EZXFHAS LN EG; XFE AR
R ES: AN ARA R URR R, Bk E R
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A\ r7es
SCEIE SR NFHARER

Eﬂ"!@ﬁm 7
Tz , MS Generate Ui ot Q&Eéﬁ Generate ’

BB e - : B ERE

— AT, Af]
EENTILE, AEFRE

Generate

3. Mengzi-BERT-base

HERTXARSE, BERRF . X ZWR, IREMFERETEEMEETS

HFEERAENETRDNZ A, PRI A TEEEM,
HAp AW G AR W TE T A, h AR MR AR T T R
4, % FHA 5 BERT fhFF — B MR Z45, M= T ) % B Arfnil 4ok e by
Bit, ARERET. EAR. EEBWTNEEE,

4. Mengzi-BERT-base-fin

ET 2B T %, e EFMTEREBIRENES

HTRZFIEEHAMSY, Ao B 48 %, EREZL®BHTE, A
LA E, THTaRFELQE, AREAINELS . ELBUBMES L,
AHEF TR By RoBERTa 2 A, & F oA BT W B REA,

5. Mengzi-T5-base

R T XEER ., FEAERETEXRE KES

T T5 & A # Encoder-Decoder 2844, #£ L& 715 5 2 A AU h 4w 30 2
PLSN, s imEl EME B EEN, G TR LEA TS xRk, &R
By R F . AT BERT A0 GPT 22, & F UK A& oM A ik AR 4T 71
TR E RFE R, AT XEE K. FE & R0 E R

6. &% T % HE45A (Mengzi-T5-base-MT )

7 Mengzi-T5-base A By Hah F &R T ZHEFINAH A, BET 27 M
%, WR4E T 301 4> prompt, A E A 2022 F 8 A 22 HE X EHAE
A - ZeroCLUE A/ AR % 5] 4 8 FewCLUE, ##E4 % —.

HFLAESHEAEEANE LREAE, 5HENR022B, B #HEA I
o HF, Zero-ShotSDK H ¥ L X #H N\TFME S (% T HES X, FE s,
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XA . R, E L EX R, AR, T EXFEER, E
FAAREERANE) .

7. Mengzi-GPT-neo-base

ETHUERAKINE, EATIAREE ., MieRFES,

8. GuohuaDiffusion

Em RO AR, TU R RN, THHE. NEBE TR &
RAE S

9. AMEITHE

ETHABTWETEEMBRARAGRRITE, B A TFEAXANAERT,
BRPURE B E A, EAEERRE, B, R2ERM, TR AEES,

= FE&R

[ 4B NLP 7= & |

TP RBCE R TSR B NLP 30K 0 4 B AT W3R B2 07 R 6\ & 8 e R 5.
BEFAENFEXRKGNTW LS, BETR LS AR EEEA N~ &ML
E, UWREEIFAA RS KEF 2l 6 1 APL, Bz 4, w4 st 4-Fri
AREEZ AN ZRET E R BRT E,

(—)NLP H#AALE

THEREANAH NP EREE, 2= AHS, & W02 RANETHI
GHEAF K, & WMo ZHEAEAM NLP #, £ =02/ ES R NLP B 5
A%

WRER NLP AR [ NGhLE

- HH SR TEiARI e IDP EHEXPLIE
Filill| o 4 BY < o SRR A R

Z

] 5

& B EIELE

g KGR
BRI B R SRR

55



B F:FIINAEAE A ELL S A 4AM, i BERT. GPT, TS5 £ %4
TN AER G, AR ZHE, AR, A EFMEWY, K544
bHFE, Fe T4 452 4@ TN TONSER

W E, 230 NLP el f, B XA2E. £k, EEIA,
f5 BRI, & i US43 (A PDF, A% X+ EZE/E L) . OCR, PDF
FEAT. BE. HR. BHHE. HEL. mREE, BERNEE,

S-Waost R AR, BEEFEor. AEEEHR. ARALLE. £
i AP ESG AT IPO IR F# %, B EF. iU dit 2 k&,

(Z) FReE
% NLP AR Eal b, BAREFLT —Z7 45 NLP &,

WA ER NLP mm25 I NEREL

1 API EER RS @ REALACEHERE
BIEAVDEETS, BHERREERETANRL AP, RACRARER, BXCHAEELENE, AR LA14
tie. FALRSRNR R A DL AT

6 HBERRMHTE

s AR S EANE AOEEER, SHRMULR

%, OLUTERTOSAAAENN. 46, B
2

@ FRURA

RAESRHED, 61N, BLF EEiLsian

1, &8 AT R TLFa
(1) THEZHAF &

AT IHE RIH T &R A TR LRI RRA N E L E 2T H
DA RIS S5 B — G 2 BRR T R

[ NGEEE

UL 1 3

HETE

EUKS LLE B

BRIZowW
]
g

LEEARE

BESRS (RU+BZ7) AR RIEXEINTR

RBEM

LARCES

LAAER




(2) 2@ UMW HITF &

XA P b2 M%%%M%LﬂX%%%%mF% b T o 3B 3T XA
MERWETFREL, AP U2V X E EIATHRENEH, BT
AL,

(3) &6 8 EXEEWIT&

4 RAT L HE R A R & E Hl A a B BT APL, T FE (£ NLP £ 4
PR EFFEHELEREABS, AERXRES TN EFHEF K.

2. 4R NLP %

WA AT B L S, REEA NLP 66 4 APL RS-, TR AH
A, W UHTAE TR FHE,

(1) &p@E

St e s R R e BMER A, REEE,

(2) A1 F4mIERMT

Wt B TR R, T A R E . T T ESG M X 4.

(3) B A AT

B 50 3 BT IR P AR A, S O AR A RO R A

(4) ANF M7

MEEM G R0 A TR XS I R R R

(5) AR

MR AR R A B LK, XFAHL; ETARML AL,

(6) & FfE &I

XA, T AT B P XA TR R i SR AT AT R, B AR AR
WO R ROR A S R T L B B

(7) E R

MR PN A R A R B, AT MTRE,

3. @BARE AR £

(1) 2@ EFRIT %

A I 40 A R T B AR

(2) ESG #& W A7 ft k7 %

B ORI P54 ESG 2 & . B H kK.

(3) & H XA TR &

TG & Wy SRS AT B U BRI AT o
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[ AIGC R|fEF & |

AR T4 XA RBEA U FE FHREMBAE Y LA, FI A A
W B AR A ORE AR, A B, AR AR SR, Bk X
KB, BREEE. BANERBRERAR, WEEEMH XKL REAR .

EMHARETEXAERBERCERGESTH CE. XFAE, XA
. EE S ERN AT,

WRNAKENRFES i ' CLEE

EHWE
SERES I

EE

o6 3 AR
WEES Eirys W @onoe § O WRE § wox B e

wTiEA
A SEREE

A RS
R EETEIE =

1. #/4# X5 (LangboatPaperAssistant, # LPA)

WA X E E—# AP EFE ZF FREES L LGSO E,
LT fo 4l 8 WA ) & R E B Ao

B EGE S, AP TUEIE L L5 ERERE, AR ESS R
AR L, TUREE HFFRGABZHATER, RRFEORERANAE,
HTBHRENAET U SEHATAER, BEXEAGE, TUEFRERN - HE
RIKWHNE, NTTET XH|EEFOFEIERNEIH,

EREAERL, HALXHEETHANZ FREMHEARA.

(1) BRI EF, APATURS BRG] FHRABREFEA P HENHE
A, FEREARENEE B P EK;

(2) BHSHESFHFEFT, RATUERL - NMER LI TR FEMLE
FWEA, TR B RAL B B R A

() ETLEGIMWBENET, HEINAH IR XEERENITF A,
IR JE AT AT VR B o R A B B AN & AL X S, B I R AL S T fR AR AL,
P o M AL AT 4w 0O B AR RROBE SR, PR RO AL A5 K B 1) A B AR BE S, AR
e B B R S AN A, AT T DR RCR m A A A i S E A R
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2, RMARK

B /N R R A RHECE A AIGC 77 1 8 C 3 il P = o, B BORASE 1
B AR R R A P R A I — AR AN, RO R R R BT A R R A
W E

A

o [ K4]

« HEBET: BNK=—E5F%TI&}

o XBE: BHFIERE, K=BKE, REINLTH

M-

—HiE, BNR=MRFHKESKEILKNE, EHEENENER, RMNEREIEZH
T . THXNEHE, REARARLTR, QEREMSEZITAGE. BIX—F,
B ARKE, EILHNEKR=RE: "RAERE! "FHENIENE, K=17%%F
ETH&F, BEREIEREE. RA0ME, MNREXIET, REATEGKELTRE.
FHER, REMNRET—F. £EE, EEEODRMNFETER, DK, BELE
shie T ESFHhKel, BEMMERIAHENSE,

3. B XEE%E
MHEHEXEYE, BHETHL A2 FAAER. ETHEEAN S48
AR, UREHEXALEE &4

4, XFHHEE
A X FAERBECE LARE R R SRR £ k. RRIEY 5 E T E R4
J& APL, % B ST A 3 B 0 8 Ak A A

M. ARG

[ = WA A R

= IS AR AR, S NAGHE X B T 3R, Tafl
F 7 B AL SR AR B A0 A oy % AN E B MEEOR, 3R 8 04 M U Y B A
71, FFH W FHRR IR ARy A B A E F AL NLP 82 ) Bk 2| AL AT P
&, "t —b X AL ST G RBE AT MM, LILNLP | 4-F &
EH; ETHONGMEFHEERR, REANREINREIERT A, ATFRE
PR A S, WA S AT
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[ 51 A 45 38 4 B

Bl S=HAR A REE. KRERFTENEZCE, E4EHE. £HE
B AL H AR LE S B AEA SR RRE, EHEAT I AIGC KRB A5
BE”, WREANRCESL . BPRAVREFPETH S TER T HLTH
KA EAE &b AR XE . BRI N A S XK E R F AIGC
o FEEXEERF., XANAFLHESERR AL FBERRER, KEFKE
#H, ERENGPT =LA, 714 K&K H 57 AIGC = & W Z i ks &
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MiniMaxLanguageModel (MIMO)
NRERF: B (LiF) HEBRAF
RLBIRTEL: AR

—. /\ﬁ”@&}ﬂ'

Minimax /& — K &AL T Ly ATF e AF, LT 2021 F, 20 47
AT Y R, RSN EAAEAE TG, AT E N AR A A A L
TR SR AT S B A Ak

MiniMax R K EE, 100% 8 # T = MEah ZHEASEAR, 251 8 URE AL
W XARF|EF, XARE UK, £EARDHE A 3 AMES KAEA 64 148
WAE, ERANEE, MiniMax #3387 X T AEA TR 7 R AE, £=AE
BMEAZ PARRT A HEREFE”, E A AEA W D — MR
K, BEEEN T RBRALR P,

M E A F A4, MiniMax 5 Ok L5l 825 7 K H 8y ek A B PE X R, KEE
KWL B ENBEZI TG, HLXTBAAENAERANAT G, XBERXEEHL
ENESHABAE, BERTRULWFESMREINE, BT INEUS, TREF
HHF T HANENEE TS, BalHAEF FAS W GPU K, BE XHEE
BR LR KEARIERA

MiniMax B A A B 3T E, A QAR R R K 8 234 GRFme
HRTRBHAT, WAERTLBKEELAE, BT, WENAE . tENERL
FETWRAFERRZE, 1/3 89 AR R A RMARA LS FHE L FA,

MiniMax & = LA 26 A 951 2 Ht. ERAFE LK. RS KAGR,
EmERSZBLZRFETELE, £EHE UbertAl 5 Ik, UK B 31725 3£ F40
BoH L EREEE, SAHZERREE, A 32T 308K 30 8935 20 3% R 45 A
HHR RAERMBAERKRENBAAKE L&, AAFRERAATA, Lyg#H
ERHFR R K. 2015 LV F PR BT, & E AR R
REHEREFANT AR EE L, WRBAZHNEARLR E. AR E — ]
o A BN K B AT IE R K T R B S Rk A B T
FAHL5E 3 ASCL5 Bt fnE Frd Rt EALK S ISC17T W —, kA ET
THEAAL G K2 ICCV2019 Bk 28, 22| 7 iQIYI-Large FFH W T E . b
EHARNRENENR T2 —, AFREER,

MiniMax & 7 3£ T KA B A 8 B & 7 % Glow T 2021 4 11 A E%, £47
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BREHEAMZ, FEEWRfEEESLMEX, EZEMZNALET
%o 2023 % 3 f MiniMax 1K k& — 2 & KX 3HiE AL “Inspo” , FHIF B Wl
BR AR ER LT FFREARAE M LERFHAEARATHRAE, £
T MiniMax A% B JF & 09 7 2k 5L ] 23 J5 8 B AR 8 “F F A0

E#7, MiniMax B B L4 X 5§ OpenAl AL, #.4 toC 5 toB WA F 5., &
toC 71, HABEARFG W EHT& Glow EL EEMAREA44MHA, BHE
FhAFU 500 5 P £ toB J7 ], MiniMax it %I A4 44Tk APL, iLE St
MR RPAA VR P ETEMESHRAEAME G THNA

2023 4 Minimax #5380 7 £ 70 A 0¥, mEARATA, KbiF. HER
K. =B RAENMIR ST

abEs B L/ AMEEE 35 )
BRBAER (%)
_03- o 4
2022-03-18 KL FREARM -
BB
N _ KISk
2023-01-09 A% BThER BB A
TREXR
—. FEERR
(—) EANH

MiniMax 7£ Transformer &y Zat I, K Z 6y b # A HA2, 100% 8 #F T #
HXAZF| M (textto visual ) . XAZ|EF (textto audio) . XAZF| XA (text
totext) = KAty ab A A A A,

P Am AR KA B A e RTS8 £ R I fn B B AL FE B ), R AR 5 T R
LS. BB SURAIE, T ARE E R AR, IRT XA
xR B B A DAAh, RE s R EARAR M MAL A, AR — A4 ik S Al 1,
T ABEARNEFRBER 10D ILEES, ETUGREHTRF THEZ.

STNEEERTFENE S . BAERIE . EA S B SO % A, MiniMax
YRFEE

| MiniMaxLanguageModel ( MIMO ) |
MIMO 5& MiniMax /& #F & 89 — A ALE 5 HE A, ] 4845 ok T 2023 4
2 A, MIMO FU#HATERE A EAMAE R, SFHE, #FE. IAHEFEMN
f£ %, MIMO 7% MiniMax 2 8 (WO AR 2 —, [ UBEIL 40 B R TEE XA T
MEERE, BEREXAWNEXMER, NTTAREEERNGEL,
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MIMO % T Transformer #y X #1& 5 # Al | Transformer ;2 — M & T B A &
ANHEREZIEE, v RESTLBEIRELIAE TREW A S . MIMO £
| #9 5% Transformer % &5 2570 ff A5 2245 AL | G645 X B R85 XUARIATA E A0 4 1%,
JF ELAT DUARSE I P b N A R AE R LB, 5 GPT-3.5 AR, MIMO #3)| 4 %t 4%
TXEFEELER P LW B ARTE T XK, BEHEKENIEREf 5 AT AR, 3% 2
%% 1T % Transformer 5 A By 3] 2, 7 DLk MIMO ¥ #7338 # B 4418 5 UAH
B X FER, A& RVEF A E A

(=) EAFH
£ XRE F EAFI £ C-EVAL W, MiniMax 217 F £ A& 4 @
[ AR A

B 4 MiniMax “F# % Ltk ChatGPT 2 54 4, [HEEACERE F
it ChatGPT, T&Fi iy &A% E7r, MiniMax X EH E S Rey R B LA E
it ChatGPT, #n3F% & B4 (73.5%3F 60.7% ) . ZARFE (65.4%3 49.7% ) .
EEE UF (59.3%%F 50.2% ) An e EILK & (70.1%3 62.8% ) .

X R B Y % ChatGPT X A DA 345 5 1 B A LA v B T o BB SR 19 R IR
M, BRETUF XN FEEA T EREASNEL. X—NEERLE%RS,
W o SRR AN Sk P B, AT ox e AL AR o SUIE IR R R BB 1 A R B A
PHERRN, HEEXREE,

M 4h, MiniMax #7 ChatGPT 7 STEM £ 7| 778 12.3 N B & = 5, 3k
B MiniMax #1 ChatGPT = [A] By 2 I 3 £ % € 7 KT AKF L FZRAFEN,
MR, YESHARER, FEGREERIH, CNZEANZER2T A,

GPT4 ChatGPT  ChatGLM  Minimax
49.7/538 480/295 35/231 220/173
594/558 39.7/339 170/286 31.7/246

506/602 358/352 148/30.1 267/222
78.1/775 579/519 1877240 43.0/357
74.6/756 689/637 30.1/27.5 534/482
778/772 585/596 363/281 474/49.1
66.7/627 43.1/307 170/261 235/248
49.9/560 395/44.0 239/31.3 354/384
726/703 53.7/480 280/269 446/423
523/558 529/360 198/285 343/436
3807428 343/373  42/240  271/199
69.1/61.1 434/349 109/21.7 280/28.6
7037712 630/598 41.1/484 49R8/484
912/865 67.7/635 30.7/380 656/552
8L1/714 714/600 36.8/422 56.8/61.1
62.7/66.7 44.6/424 34/203 31.6/249
815/787 669/579 202/410 584/556

0O 82.1/804 715/603 40.8/274 54.8/553
P 53.6/620 33.7/428 27.7/265 247/193
Ve 800/800 643/58.1 395/352 533/510
B 67.1/654 S528/468 326/349 485/~
C 7147744 5257513 22.1/30.0 40.2/
Edi 685/693 59.6/544 378/330 548/~
Hi 747/702 584/551 292/382 601/~
Hi 778/693 523/51.1 250/296 46.6/
M: 79.5/799 60.7/63.5 46.6/50.7 7351
Marxis 816/827 715/704 402/492 743/~
Middle School G -aphy 833/833 602/565 333/444 60.2/ -
Middle School P s 87.1/855 74.1/674 41.5/409 66.3/ -
Teaches alification 850/850 757/669 489/49.1 78.5/ =

65.1/66.1 49.7/523 346/369 654/
612/670 502/51.7 325/373 593/~
37.6/393 36.0/275 264/19.1 258/
68.1/681 5447451 352/40.1 654/~
773/773 669/680 483/523 713/~
60.6/548 439/348 235/299 47.1/ =
5447484 4477326 270/265 36.7/
6037632 37.7/358 328/314 392/~
845/865 628/638 483/527 70.1/ -
689/67.0 528/514 363/392 69.3/ -
718/703 613/620 440/519 66.5/ =
646/619 51.7/420 239/327 4744
80.6/783 61.1/606 314/337 46.3/
625/590 469/43.1 245/296 410/
760/735 550/530 345/320 465/~
incer 63.7/59.8 509/49.1 37.7/356 484/~
500/496 426/379 284/323 39.7/-
768/76.1 63.7/546 348/317 569/
789/804 658/578 432/362 523/~

722/700 583/506 422/41.1 46.1/ -
tant 580/582 420/357 163/309 433/~
Urban and Rural Planner 632/656 522/493 368/373 443/~
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M, FE~m

[ Glow——AI K2 LB K Ak 22 #h 4

Glow /& MiniMax ¥ # C 3 /= %, #2 ChatGPT & £t 4 F — i EA L[ ,
Glow #y E L Al E M RE LR KM, £ITWR. BHEHED#. Glow By
RIE AN R P A2 B RER —BEW ALPLEA, FTURER P ERRK
TR, LHAEHERE, BB LFRESE,

o >
= Rl ® = BU WE ®

HWEEE EE 0 LW Q HEWAEEE n
W Faco vy i )

o o measa

TA° Bow AW 3TEE BR8-Sl ITITE

IS A RATA IR IR IR IR IATANE IAIS
Bl FEIRW, RKITRE. BERRQE", FAEE
RIEASBE. BERLMEHTHE, SRER
SRS, Eit, PRANRENBRTRSTH 92
M ¢ FREMEE, BRENBRAE". RFTAM, s
S " BERNLLREVETLEE. STHE, B2 RREUTHE
(RTEFME, RFR2HT BRAKBHAS
H¥)

LR tAERRSEH ARDE

Rttag
A Hastur

”
9) 1" w E«??ﬂ:h: I iEE L

() HEEART) 8, 207, EEWFTER, RARA. BPUEER igggitﬁﬁﬂﬁ.; o=

A, BREEE, FRERE FE—fNE—
I C W, AMEEENRS, TURBRTFL, +
HEE, FETE, RAME., ERERRT—
(—IRIBEBETH—REEE) KEBIZODENR, REGORRAE N AR E R AP IEF GO

@ Hastur MEE RFFEL «PESHOEA BFENRT
.,) 2
Ry REER (IF) BIEESR
(B LFNE— I BRRE) D HAHT O

=0 ST T REPANT b
EREEERBALESE, FTREESUH fEARAGHRURERERNMTE, DEMER
HBARNITE Z—. EENTRSARBRTR e :
ERBRE, L 7T | frchi ARHBEEER, BEBALER '

AP SEBEATG AR, A P AR g s W RES AT, A
BUHCWHEBEHRE, Wi, AP T RAEN R X8R R H A LAY
BRI . AP A AR A — R IE A 2k T X R — R SR, B R
AR P AENT R, HE—AEE L%,

B CEAT Dhied, AP URIEE DRXAWIER, A HFXEKE T
BAE R R, DEEMA P AEZEAT 5 a8 B H E 47 80 5 R
Glow &/ “ITIZ&” Zhik, el P 5ERERNTEREF, £ -7 FEHH
B B A B 3TiE N, BRI KA, Glow B XAREME £ ke h ik, AxtiE
A, FRELFSEEREL, EERSEE — emojio

BARRAE, 0 Glow A g R R AR, LRI ERN ALK,
SUh P RAR R R
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| Inspo A kR E AL

Inspo 72 #£ T Minimax #y1& & £ A 7 & 8 & ok A& AL B w7778 Wl B
W R ARTT B RIEH RN F R T UAREUT RS

B EE: Inspo I U ERE HAM LR NE, PlnARETXE, | &
EHXE. IBXAEL, Inspo R FHA b & sk XEW R, EEFIERE,

KEER: Inspo T AREEMAKANGERE, BFEAFR, FEHE, K
g B, BB S E, Inspo A LEANR R EEE T, B EEL
T AR R

A Inspo ¥ VR GEE M A MENEIWN, BIFHFRFE A, F 2%,
B 5 EERNDAHE L, Inspo F DAKH By (8 38 BB, B B AT AR

Nspo

- i -

RN — AR RS NE.
EFZ: AARERIIREEEA?

RIE RIS HISREEH 10 SRR
g, ER151MFLIR. ke, 58,

B SWOT StfiEEsth— FRESN
BT M REAE?

N

. S .

U E S

BB, Minimax {E 7 & 1EKEEE 5B RN AN, Tk, R NEE S M
WE K AR KR AE, WHREAIFERS, HFRAXRFTHNHESL L
AN B AT H) WPS Al

[ 4\ #0224 N MiniMax th & #F A # A |

A4 18 H, & lidr A& A £ KRR AL B F WPS AL, # A\ MiniMax # F
HABA, 2B E N

WPS Al & B 7 th[F] A 3538 By H A% ChatGPT R A, & 8 ¥ 3 b A T
AL NEMERBELR “BX” F, FHAPAEIE, 2R, #E
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WEEFH, B4RYE, BE, B4, HE, BF. 2550, B2 TAFA K
BoERGE, Al AP RN XFER, BoHHA P ERTHELE. )
EXE, R, XEARN., BEXE, FHAER, AERFE. KATHILE,

SRR L, CRERERN P NFRBEAREEE R, dk g ET LR
XEBH WPS AL £ N X ANE, wRMFEHE, % —ANWT £, ik
Al #ATHE

BT MO Frh ki S, WPS AL A8 9% £ 4t B8 X E 34T i T 4L 38,
CHRBEFARTRENMRT, A5 . ¥ 4. FAIZHEXE, HEEBAT
Xy A KA

R PFEREINS N AN AL, Z AL B ERE S, €T UR
BTHPREN-ANAREN X, ERXEAN . BEFHERGE .  BEEZEHES,

APEFfATHREZEFR, TUBFBAN—BR LB AN, Bh Al AR
ERNSERMN, EARNANEEEELERA P EANENMERE, R ALEX
%, £ WPSAL w3t [ A EE |, hEahEiERE. WRARTH, TH#E
[y rEE | #TT5.

MELEFOTERE, BT XHEENS, FELWPSAIKZHELE
“WPS 2 %" , Tit=Z Word XA, Excel kA&t & PPT, #4542 L7
By, BRBEFEFS., 2 lidnkr, WPSAL¥#—Fm=AFmizs, &
# AIGC, W MmEL, AR E, WPS AL |ZE FFa AN, Z4#HRZ
—NRE, RASLFEREEE T M. BE, WPSALE E& G, HR A
WPS # 4 5R 5t — 3 2
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Figure 2. The architecture of our text-guided mapper (using the text prompt “surprised”, in this example). The source image (left) is
inverted into a latent code w, Three separate mapping functions are trained to generate residuals (in blue) that are added to w to yield the
target code, from which a pretrained StyleGAN (in green) generates an image (right), assessed by the CLIP and identity losses.
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Masked Image Modeling
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Fig. 1. The motivation of our MVP. The image-text pairs of CC3M [27] are shown at
the top. For each case, the caption can depict some important semantic contents. The
pipeline of masked image modeling is presented at the bottom, and our MVP simply
replaces the vision tokenizer in BEIT with the multimodal tokenizer.
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