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M2018F AR LBERTHNFESREES, BAMRERREELES T ZFHNREHIZ.
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MR EZRAMRERENE R AETTRNMBEANRE EIREN L RIVRMESE, Hiefit

—LEERRERRIR R ZHIFAR.

—EBAHUREERBE L RHIE

FllFERANEERBEIZF S H
B RNEIEREN, B ATERiEE
RN AFEESE LIIGETREREZ
MERAIRE, AEREIBE BTG
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ERAMINIFRERAREELFRT T
THESIRERE IR R ERNER, M
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Probabilities

[ Add & Norm |
Feed
Forward
- | ~\ Add & Norm
G ey Mult-Head
Feed Attention
Forward ) Nx
—
Nix Add & Norm
Add & Norm Masked
Multi-Head Multi-Head
Attention Attention
S J —'
Positional & & Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs
(shifted right)

B3+ TransformerB &Ry B 2221
&8 https://arxiv.org/pdf/1706.03762.pdf
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IR AR R RN BT i B 54, 20174, VaswaniZig H TransformerZ2ty, BEE 7
LA AR U R B AR B 20185, AR T AFUETNII B S EABERT (BT
TransformerBSXNEREFUNIZRIER) , OpenAlRH T GPT (£ FilZk Transformeri&EaY) ,
AR T BAES RIBTUR AR, AT E BB BIZHE,

blue the sky

© ©

O O

[CLS]  the sky is blue

[CLS]  the sky  is [mask] .  [SEP]

BERT GPT

E’E :BERTAIGPTHIX 5!
S https://arxiv.org/pdf/2106.07139.pdf

tbf=, B FBERTHIEHE RS, XLNet, ROBERTa. TSHF A I TNINILKIE SR B RRTEIL, Tilll gk
RAEBAES RIETINESN A E.2020F5H , OpenAlAH 7 B AR IZRE S HEGPT-3,
SERLT501Z, EE2BCEERMRE T A TZSEBMRIER B,

Semi-supervised Sequence Learning
context2 Vec

n Pre-trained seq2seq

—
ULMFiT ELMo
GPT
i Transformer : directi
Mulu[lmgual Bidirectional LM Larger model
- More data
MultiFiT Defense
Cross-lingual GPT2
Grover
Multi-tas|
XLM + Genesafiom Cross*odal er-Decoder P
i +Knowledge Graph

UDify
MT-DNN MASS Permutation LM
Knowledge|distillation UniLM TMI:: ﬂt:lel"XL

Span/frediction

MT-DNNyp

VideoBERT
CBT
VIiLBERT BART

E.RNIE VlsualBERT ERNIE (Baidu) PEGASUS
XLN (Tsinghua) BERT-wwm TS5
SpanBERT et KnowBERT Umcoder VL
RoBERTa KEPLER LXMERT MoE
VL-BERT Switch Transformer
UNITER

B #HE2021FHU N —EIMIZGIESRE (RS ZESTGER)
&R - https://arxiv.org/pdf/2106.07139.pdf
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v

®

OpenAI

Google

BERT

19574, Frank 19864, 2006fﬁ HintonZHRHIRES: 20124, AlexNetfE 20184, OpenAli2 2020458, OpenAl 2021517, AEKRH
Rosenblatt 12 Rumelhart, SJOHES: | 201594 (B ImageNetSiAti ik gﬂ}m”gﬁggw AFFT A SR Switch TransformeriBA

i HintonZ& &% ) BRSNS, Gl 5 BEE, ERES= DI AN ERgmERECPT- TSR , SEAE
RN BERAEE BN ENRRTR, X SRETI08TESR, GIRESRBERT , | RESIISA KL671Z.
ERbzEN, (BP) B3AHY —RE¥TIIARNE , Y JEIRTRERGRE LUXFE IR | 1750fZ N

e RRBREARN. BURRRGE, IS, B RESIHNREA 2021563 , EFHTTIER
o %%ﬁﬂ!;ﬁ TR HSE RN ER, IEEEZ.OEE, i
i L. o

EE: WREZF S BT AERE R A R RE— ARSI E 4 (81E202154))
KRB IRARBARIE QT BRI EEIE

“VEBAHRERRENAREX

(—) #EDAIRIER 2 B

ARERNRTNEXETHERBATSRARREMR T —FATREZARRE LI Z a1, Afl]
T RE S ETREF IR, SRR A LG K TRV SFERE KRR ERERA

TEEFRT —F2MER—"KRES+ KRB+ RSH . AMTAIRE, BMERA RE R
DR ERENEMIEL, B AMRNSHFE S, B IRSRIIEEBHARNE KT,
NRRBEAR B LUREIFRF RIS BEK T, BB S ERB K,

AIERE AT ERMHHRT EANEARART IR MAKIEEIZATEFIR, SIRESRE T KEN
FEXHF 3. 7EGoogle Scholarf A “Pre-trained model” GRilllZriERY) VB X 5217, RENSIEER
FiEBIE 2. OWRAEXRIL S, R INNPRE IR “BERT”, B L 1.6Wwio
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RIRBRREFAITUE S 2 T i A BEARIER AR HGE, — L 2 IKAINI ST I RIER R “F &
RE KRR SHAUE. (LB E RN EEBAINIIR AL RER, 2IKERTD@EIRE
MEERE, ERARLFAA" B0, Efr L, A3, OpenAl. {44k, FacebookF e/a i th B iff
AR, BFEHMEHS 7 O RELR, BN R RIRSH R E G, IRE S ES TR EA
Ry ANRHER VA /e B ARE, HEECHA IR APHERO . FEFRS, RN &5
HYFARAT o

TERRAENEE L, RIRERZABEAREM, X T SHFREARRR XEIEE T B R
HIZRHABIFT (XLNetZ) ( BB FRIARE R BUHFNIZF (ROBERTaS)  INMTEE ASHFIIE LAY
AER L E (GPT-3. Switch Transformer) &, FAAZ AL T — MRIZAIAREARTER— T4 iR
BB X—HERANER BEE D AR E A FHTINR, SRR NE (BT, [E48.
ZIB)FTHABRNEERAZ — I, SFIA, BH,HIQuoc LeFMAEIRE TIELSHIA

(Instruction Tuning) K, AF T 7 B AFLANBITIII SRR EL, 7 137012884, 14 8EBHIGPT-3
TESHEARBAE S IR MBI A BURR ZES LRI, ILoh, BEXFENE. BERIE
et “Pre-trained Prompt Tuning(PPT)"#£28, E/ M RES LRSS HWARSEEE
GFRIRE R

Finetune on many tasks (“instruction-tuning”)
P )

Input (Commonsense Reasoning) | Input (Translation
Here is a goal: Get a cool sleep on Translate this sentence to |nference on unseen task type
summer days. Spanish: N

Input (Natural Language Inference) |

Premise: At my age you will probably
have learnt one lesson.

How would you accomplish this goal? The new office building
OPTIONS: was built in less than three

(-Keep stack of pillow cases in fridge.) | Months.
(-Keep stack of pillow cases in oven. | Target

Hypothesis: It's not certain how many
' lessons you'll learn by your thirties.

Target El nuevo edificio de oficinas Does the premise entail the hypothesis?
keep stack of pillow cases in fridge se construy6 en tres meses. OPTIONS:

- - -yes | [-itis not possible to tell | (-no )
(_ Sentiment analysis tasks )

FLAN Response
Itis not possible to tell |

[ Coreference resolution tasks )

B 5 ANERRE
SR https://arxiv.org/pdf/2109.01652.pdf
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Pre-Training (Unlabeled Data) : Next Sentence Prediction

’[ P I ...Iron Man sacrificed himself. I <X> l The Avengers finally wins... ]

¢
]
]
I.\ Prompt Tuning (Labeled Data) : Yes / No Question Answering
' P I Can you drive in Canada? I <X> I Drivers in Canada register the vehicle. ]
)
I Prompt Tuning (Labeled Data) : Natural Language Inference
] P I | visited Iraqi, including Fallujah. I <X> l Fallujah is a Iraqi city. ]
\
\ Prompt Tuning (Labeled Data) : Sentence Similarity

P | say | became very uneasy. I <X> I She was very uneasy last night. ]

B PPTHIRZ B2
SR8 https://arxiv.org/pdf/2109.04332.pdf

LtEgh, KARBUIS AR U S E, oA RITEMIZHEER AN L B, KEESHE K, BMEEXRA
FHRNGPUL A H#ITHITINR, REMEHELUAZIFEANKER, AR SR B FBmEE
BT AER NGRS, W1SK 2R B 24X (A100 GPU) . BF (TPUV4) (B E (BB), UREE
#ellkGraphcore (GC2 IPU) . £ [E Cerebras (WSE-2) &,

IPU-Tiles™ = = us = = = s =
1472 independent IPU-Tiles™ each with an = H a= = H a= a= H
IPU-Core™ and In-Processor-Memory™ 1 == = a= = g8 s a8 =
= = = = = == =

| = i HH =5 25 H H

L e HH HH tH a8 a8 H

IPU-Core™

1472 independent IPU-Core™

8832 independent program threads
executing i parallel

In-Processor-Memory™

900MB In-Processor-Memory™ per IPU

475TB/s memory bandwidth per IPU

| IPU-Exchange™

8TB/s all to all IPU-Exchange™
Non-blocking, any communication pattern

PCle

,,,,,,,,,
PCI Gen4 x16
64 GB/s bidirectional bandwidth to host

IPU-Links™

10 x IPU-Links,
320GB/s chip to chip bandwidth

o

&£ :Graphcore IPUZRHE
&8 :Graphcore B W
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BY—B% H— MR ARIE S AR & BIE R, IR — P RIF R, @I i A — MR B ASR
/AR TS NG T 7R 575, R —a) e XAFRUB R IR TR AMES) T AR #H S , B
FERT "R7HIRM, RS HtAIRAR R BR B S A AR, BAMIRRE I A E
RETR— T AETEN B MEFEERERE MR BHSFHTENESEAT, BIESH
A, FFHEBEFRBH R R MR TIE—#, BIHRERNWERH R R M RARIRN,
MmeEd BN AR TENENERNAR, FaiAXFRANRARNES , XE—MHRFRINEA
MNER, FAITEBHER —ERETBIRAER, AIfERET HEREERRANEM EXRIAK
MR TIZY R, Bl IS MARRA R R B 1T,

BAEME, AMREEZAR T AIRHRRI AR TR R T SRRV B BT LR A EERY
AEARNARMNE, BELRAERAT A, HARBETRRUIERE, KIMAIRZHE
TR XAF—3K, BMEE R R AR L& H BB, XEARE A IR EMIRELE, DAl
TEHEFIF.

(Z) EEhE BEF k& R

ARIRBEF IV RRIEX T B EE RS W B e B R E B T B R B AR~ L
UM T RECR AR SR E P E IR,

KRB R BEZEN B XETFIHESR LAV BE (L BUEFFA R, & AR A IEE S sERIXY

EER, EAEMBINSFEEN XALRIBET AL, §IU, GPT-3FRIRE BN AT E RS
RS HEN A YUSIE#, (NFT B A E L B XA D GERX A DTS, AEREN BN
B EFY, GPT-3R] LU —H IR A B BAIN AR Be b 7K T, #an™= IR K &, #EOpenAliE E,

BHESE3IR, 2IKEB300ZMAPPEA T GPT-38 R #Egpt3demo.com&iit, B E6 B4, B
FGPT-3NRABLEE 15051, MEE R ENME NE. [ & EHF I OpenAltEiAIRE!
GPT-3897& 77, EEFAMAPIE ML E##1TiR50, EE BES & BB se LD N2 FE N A,
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GPT-3 DEMO |cpr-3 showcase GPT-3Market Map  Youtube Channel What's GPT-3? | Get listed

GPT-3 Demo Showcase, 100+ Apps, Examples, & Resources

Get inspired and discover how companies are implementing the OpenAl GPT-3 API to power new use cases

El'*: gpt3demo.comBIE
RIR:gpt3demoEM, 2021484

RS E R U, KIS BEBARIBEURRI F RNFE R BohER ST RA, BE T SRS H
ARG, Rl 5 A BRI IEER#H T AR 2 FLRS, ifMEREIMicrosoft Power App#iiE
DT FEEFRFER T GPT-31REY, el B ah £ A, ITHIB R ITEFIR(E. R, KIEE
BT REMECHET AL = WL FE S BOIRE A, SN RBIREE L BTN, EF11LA, FHERFOpenAllX & M EE BT
B FIAGPT-3EEA, LU EERALOEETENE .
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[Title] O ” L BrowseGallery15
Properties Advanced Ideas (e...
Q_ search items —
Q

Yvonne McKay (sample) \ &~ Show me the Customers from the U.S. whose
us. Expired ’ subscription is expired

Susanna Stubberod (sample)
us. Expired

Q Nancy Anderson (sample) N Question N

us. Expired Show me the Customers from the U.S. whose

subscription is expired
Maria Campbell (sample)

us. Active Answers

We found a few options for you, try selecting one to
apply an expression. Try playing the app to see if it is

Sidney Higa (sample) working as expected. Learn more

us. Active C

Scott K | . @ Customers where Address 1: Country/Region
L Scott Kenersmann (sample) 7 ="U.S." and Subscription = "Explredx
Filter(Customers, 'Address 1: Country/Region'
—US” ) Ao "Expired"

And 'Subscription’ = "Expi )

us. Active

Robert Lyon (sample)
us. Active

P AES Db @

Paul Cannon (sample)

B3 : GPT-38EB E M EIE DT F A PIRIEBAIESIESERN MAIAET, INREIEIC YR
KB HEEW
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BHEENE, ARBETRALSEF IR, BRFEEAE2HENEFXR, BSRAEE
RS ReRE T (MR “E 717) AP FUE BRI IEANE R R BRIR S KK RIS | “WNRIGAI
EEPERETD, BBAKRRENMEY F KB , fER S REE EARRIMIRAEEE KR.” KRERVE BedE
DERFRHA—MHRELBMER, GBS E RKK— MR 81 S eXin. 8 TAPP, &
NMERERSS T A, WA UGN B —F, BB TR IR AR “E 17 MK (BIF“EW"),

BN A E R A A EENES, BEIALMEIRES Y TEPRRR LR, SSMEF B
eFto

PRI, BRI MR, BT (S
5~ 0 :~©?
o)
niasks e ES
Vo
o~ Ak~
N N S thEsERs -
o) () \ o
gﬁi ]
@E@“ﬁ?j“_—_’ T mE-mE i
- . BAmEEsER-ganaE | 0
Fa . EERETa-Ear
. EESE-pREE
""" + RAMEZE=-AIRE

BEE - BB A “E " B9 LL
KRB IR R EIE

BT ARBELENAMES ENEN It B2 E. it EREBRE LU EREERE AR A
R, BEERNAMA R GBI NG E. XREANCHEAR EFEZCMA A #HITREIRIR
X, AR FREIEBHBIEES TEIEEXFIE, FEIEN R 2B iR, BRTR
SR ES EERIAM, METAREHN G WAFEAAEXIHRETRE, ARBEEFHIE,
AIRBIRABIRESIBEIETED BTIA (Few-shot) EERHIA (Zero-shot) K& TEEZTTAA F
FRENIIE, MEERRABEIFTEB NI EN, RERENHERASHEMRE X, KI5
777 RE” BIFRR . X —E RERE N E T FUHE BRBIMLE, KRG N A E LR R TR
RzLo
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SBAMEEREENEAR R RES
(—) ZESTHIZRRER

LIRS HATALBNRRE, AMI#H—F &M, HERBHRIES (g NRRSHIE
(X7&) EAT BB R EFHIFER, FTREXKZES . BR. SMFEBANE NI R e0HE
RSTERER, UK ESMNRIEFIAZIESEESE, 20206108, Facebook &R
PRI 2B S AMETNII R R, ZE S RE A IR MARNIE S Z B HZEE R, BRI EIEA
RIRBIKH, R DEARBEFARF S ZIESRETHIBIRME R — e EFE T R
EREBDIESBIREL FacebookB&H T — 1N BMIES BiFMREIM2M-100, IZIR B Kz
XEARMES, IR —BWES ZEREEIIE, TSRS R, o, BRE
HIRT ZESREMTS, BT 101MIES #1TII4E, RAT50GBX A, RASH 1301212,
BRIBEEAZHZIES BAES VEESEENXPRERNKT, LIEVSEEIE. FHIRIERE
Fo

=

8

i)

S Targetlanguage Target language

X X
X X
X X
English X X
X @ X
& X & X
© =]
g" X _ g X _
o X 8 X
g X 3 X
3 X v X
X X
(a) English-Centric Multilingual (b) M2M-100: Many-to-Many Multilingual Model

<fr>

language group a
language group ¢

Chaque samedi, je
m’assois 4 ma place
préférée au soleil dans
le café voisin.

BREN, ERH shared shared
SR —ANUNFELE encoder decoder

B, HALERY
RIFHIMIE L

B3E : M2M-1004= 81224
SRR https://arxiv.org/pdf/2010.11125.pdf

— 17—
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(Z) SEETINGRRE

SIS KRBT, OpenAIB I ADALL: E.CLIPEZESIREY, B80X12012, TEIRERFE
5 LESIMFBRI Lo, BIRIAF . I R R ERFE VAW ERIRIA A SIESTRNFER, 1RER
XA Z SN

(Z) SESTINIRRE

ERRR=IVAEHAEFNE AR R, REAE T LMHWELIETIIZL, EBREENHIKIE
B, AR T —PRAENER N, ARESENIOARAE LAAFTMUM (ZESH—IRE:
Multitask Unified Model) WA BIE R IBAINEE, MUMER B F RSB W ITEIEH TN
R, BRIBRNMBE S F#AVREKRE, eBIBMRT5MIES, NEBIES S 1ESMITEER FKE
E. B8WET T MUMIRELEE A F &GRSR A XE BIR, HIRMERI TR 12, WA K
REFIFAFENESHIER, HERESEXE RERNERESNSEERNRN,

o
H-
=

Fuji-fiellet

J
's N
E Bundok Fuji
‘v'—\\

B |

ElE : MUMR B BEISIRYE A F 12 18] M S FfR K B9 DTS B FR 8 2R HE X R A BT T OB
3RIR:https://blog.google/products/search/introducing-mum/

DouTh
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(m9) #MBEFNLH AR AR EY

RIEELREGS S MY ARV, 2 BT E A E T SRpy BURAR TS R R BB B X FIAN BRI E =)
MIBAESLIBRIF R, “MRERRE” —K A TransformerZEty, B3 F IR ENEGFL
SRERIE, LR A& SHB AR NI KIEEL, tNViTransformer®, E RN ESEH EEEM™
A% e SRR ARILLE, LT AIREL A AT RETE B 5h S e SR A A BT A0 I2 Y U AN R A A o

(7) Yt SRR Ay

BRIAREZ SIREIE S FHIENRIE, XEHERS I ZF U M FA—FIRGF R,
TEBEZHFNT  ARNARENF I ELYIRH R MEE, R EIERRE AR ERE
RELNE—NZTER, BPABNULE. BR XA IKERAS IREGRF IBEXE, KA 6
DEERERNAEXEPNERIER, LUENBAREIEEEE,

. AR RIREIZEH

R2.GPT-3RFHIN—ERIER CRIR . BRI R R RBIE)

b-Zi:0 ) g2k REIRH (RERASHNE it EAdE
1 201856 B SEE OpenAl GPT 110M 4GB 3X
2 201810 B EESR BERT 340M 16GB 50X
3 201952 H SSE OpenAl GPT-2 1.5B 40GB 200 X
4 201947 H SEIRP RoBERTa 330M 160GB 345
5 2019410 B EEAR T5 11B 800GB 66 &F

A :M-B73, B-1+12, it BB 2 A S IREHEV100 GPUIIZRRYIRIL 1T BT 8],
BT BEHEE SIRNE BANERER RN, LR E rTaEEA
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RINE—REERIIARRE TR BB (BRARREE)

BAMREERET IV L RIRS

REIBTR

ety
SHIUR

IIFERER

1 2020 &5 B £/ OpenAl GPT-3 17505 | 2TB sESOr AR
2 | 202118 EEAT Switch 16512 | RATF
Transformer
BEeE 2.5 "BiE&-
3 2021 &1 OpenAl | DALLEFICLIP | 120
+1H > Open M 6 s e
bR E R
4 202118128 ek, iSO 131z | *aF
FNTREES
5 | 20213830 W”E;E o M6 100012 | 1.9TBEEFN292GB A
B
2TB, BiEFHEEAE. T
6 20214538 e ERTSEE EE1.0 11005 | 6. ERL. itE. =,
FARECNSE
o PLUG (B .
7| 2021F4B198 | FMEEAER oo 27012 | 1TBESOTRNE
40TB i, FEREE
& EREDISEFZ
o[y 5 BRI EET S, RESR.
8 | 20214825 SENLP | 110012 o
FARBE | g = 6 e ws. e
H£iE. BE. AFESEZ
Tl
Y| RsRSEIS =
9 | 2021F 48250 BTSSR, St 200012 | 11TB SCARE
ItmKRZEE
49T (1.2TB chxOSTA#K
I _ 1. 2.5TB SXEHIE,
10 | 20216818 | Jc=m=Emsk BH20 | 1TSBR (S e oo
W XAEER)
M6 65TB EA] 4.8TB
11 | 2021 %68 25 S PTERA RER 1
F6H25H v BT ERA EE R iz EMEE) Val 4 T
4TB, BERL. 3.
5 A \Eﬂé 1)
12 | 20017868 JtEE ERNIE 3.0 100fg | A ANREARERE.

/. BT, FESFFE
RIS
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1. GPT-3

SA Al | BAEGEERN=ERIBS

202058 K0penAIRFFHIGPT-3B AMRTNIKIE S RE B S 2 HMIRRANTIZIES
R, SRR E17501Z, GPT-37EE S IR XA+ 2 XA M 258F. B IREESH+
TR LR BAIE S BIEBES LIS T RN ERERI ME BB RMANA XA RETFGPT-31&
B AT ZRRAINA, S0 B sh BB ER. B ah#E £ . BRI N AF.

2. Switch Transformer

202118, AR AR A HHNIESEE Switch Transformer, EEE1.6 512128, 2
ESAIERAMBHUATIEEESHEE Y —, L2 RFARIBESEETS-XXLAME K T 4
%, 2B 1750125EBGPT-319 /11,

[ Add + Normalize ]

?

[ Switching FFN Layer ]

)

[ Add + Normalize ]

1

Self-Attention

. [TTTTT]
e
-
-
.7 4" Add + Normalize I‘i
A
T p=08
A
|—J
4" Add + Normalize I(—
Self-Attention
.. A
S Positional Positional
S “ embedding e? embedding E?
N
x [T T [TTTTT]
More Parameters

E3E : Switch TransformerZgigResty
&8 https://arxiv.org/pdf/2101.03961.pdf

Switch TransformerBY8IHT =72 FXIFUNIZRF MR RB&FH1T 7 LK. —=2EF Transformer MoE
(Mixture of Experts) M£E4E#4, &€ T MoERIrouting#l, BB ET HEE; —# —F @ik
BHTHERHTrexpertHTHAR, BETIIGKBEE, RAINEERE HFRERKSwitch
Transformer5 8RR FTEIT5-BaseFIT5-LargetZBI#H 1T T XILL, L5 R KA, HHEENE AR
T, fERSCH T sRm TR TR ER
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3. DALL-E/CLIP

2021 1H5H, OpenAlFIFR &% 7 H N AR SRS TRIZREEY : DALL- EFICLIP, CLIPRET LAE
FEAESNEEFIRERIZHRATEMS, AR RAFBERHEIRFBM T LSBT (152) ,
CLIP{ERETSSTR AL S 70 31255, CLIPRRR T B RIS SRBVAREF I G A FERLNEE, ——2F R
HERBEAENINGBUES, QIEMARE ; ——EAIITENARERETFERETR—ME
5, IR EMESFTEERSHNRE; Z2EEENK LRI BFARE, LRI RE
FEARRAZMCLIP NEEXMEEBAZER- XA BRI/, B BAES R SRR
TR, BLBETSTEZero-Shot (B AR K& TEEI B I TIHES X, AILHIERENE.

IMAGENET
DATASET RESNET101 CLIP VIT-L
‘M. . &E 76.2% 76.2%
ImageNet
I \y % — - g
4 = - ‘ -

l:-.. ; m h

-k d L ]

Y i e 64.3% 70.1%

ImageNet V2

el STR G - —

ImageNet Rendition

n.' B o 32.6% 72.3%

ObjectNet
b 25.2% 60.2%
ImageNetSketch
2.7% 77.1%

ImageNet Adversarial

ElE : CLIPIR B TE Z HlimageNetli HERF M F K F
B OpenAltEz
—22 —
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DALL- E5GPT-3p9ZRMMEM, B— TN HEB 1201228 TransformeriZ & MER K 3I7E T,
GPT-389%ItH @4, DALL- EfitH Y 2 B, DALL- EREE A HTE/\TINAFRIEHASHER,
—ERE £ BRI ELSAVIERR. A S ENISEEST FIU0, B AR “E R MRAZIRAIStE”
B, DALL- ERENSIZARF MR A M MER, HAEMS T HRAZIREY F BRI, I, 7T
HEGRAIEE, DALL- EXACLIP#HTHIF, MPIERRMRER, B NI EAFEHITEMTHLE,

S i &

-

ElE : DALL- EAE R “F R RBIEF”
kiR OpenAltE®
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4.ViT

2020108, 8FHAMHEI A E R ZiXiE iR ETransformer i B FEI, I2H T M i Transformer
(ViTransformer, BIVIT) 224, HE S MEGRIRFIEE EXM T HEEEE R T HBISOTAS AR
H88.2021F6 8, RVITEIAN LKA X Z AR VITIREHITT B, BREBINEUAT=N%F
B T RBERNVITIHERE  —BRERESEMS00 5 EAE20121; Z2 R4 E &RV R
EM3000 A RS2 ; Z BRI EFE MR TF 1N TPUV3#Z/EX (Core-day) 1R A BT
10000 Mz/8XR, BTFRRVITIRENM AR 2T R&ELXIIGE T — P ERB201Z21MSHH
VITERIEEVIT G/14, ETEImageNet B _LiXEI T #HBISOTAMEE, 90.45%H) Top- LR,

(S)EW
1. 1858 (1.0/2.0)

38208, B EMARABREE MEAMEEE SRR EEL, JIZH BHEH X SEE.
INF BB BRFUNEARNRTIRE, HEERTIZE. EAM MR IR AR G IEREURRE
BigEFHEES SR ARRK, BESMITUIGER; 2 —REEER ERFES LSRR
R R TN GRAR B MR E T ENF 2R S Y BB X B EARMoE (Mixture of Experts) ;
RS FiPyTorchiEZR B MEBEMOE R4t ; BIR H I T 2 K& AR X IERHERIEEWuUDaoC-

orpora%s,

6H1H, 8 RMARAR “151E2.0"1RE, SHMEXF|1.755512, BGPT-389101%, TR 7 Z A
BSwitch TransformertZZ 81i&E/ 1.6 H 12 S 5B R 15182.09F R A T FastMoER R, 2 ¥
PyTorchiBZRF AFAE H1Tilll4R . Fi—1CFastMoE, 2 Switch. GShard & & 219 %1 5R08, 2%
FRAERTREEE, TEHIEA @, “15E2.0" R B ERREIE 4. 9THVEE L 1TIIZR. ISR EE
BEWuDaoCorporadBy1.2TBH X XA #4#E. 2.5 TBARXX B SR, LA K Pile#iiBEERI1.2TBHR
XX AR

Iteoh, 18182. 0 R IR LI T ST A BIFT, BT

© GLM2.0: B —REFREME T REN, AE1001288E, Mt BRIRLT01ZSEN
Turing-NLGIRZY, VIS Z TSRV E LA SR
P-tuning2.08% | FE /D AN 3] SUis AR 11 4t 5
CogView: ¥VQ-VAEF Transformer#{T45 &, ;A EISOTAKFE, 7Z£MS COCO FID#E R L 1% RE
i FDALL: EZHEEY,
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CogView: {fFDALL.EFIEIFAERK

;E.!L_lﬂﬂll!u.:_l t’

fEMS COCO FID#E
iR LHERE(R FDALL

Transformer

ElE: 1BE2.0h BB ACIF AR
FiR B IR

“15182.0”" RBEIME ENIAES EBS RN S:, T B EHE:

- ImageNet zero-shot SOTABiZOpenAl CLIP;

- LAMARDIR$RN : #853 AutoPrompt;;

- LAMABADASERZAZ | BE B E Turing NLG;

- SuperGLUE few-shot FewGLUE : i8#GPT-3, BN H Al i E I HEAF LR,

- UC Merced Land-Use zero-shot SOTA, i&idOpenAl CLIP;

- MS COCOX A R E: B OpenAlRYDALL- E;

- MS COCORNXEIXHZE  #81F0penAl CLIP #1 Google ALIGN;

- MS COCOZ BT EINKNE B BRiRiFIZIES LRSI EEUC2, M3P;
- Multi 30KZEZEIXNE BT BaiRFNZ1E S ZESTILREIUC2, M3P,

“IBE” IR A S ER, B RMRREZIE T 2REARNIEREHEEWuDaoCorpora2.0, 88
IR KX AEEIESE (WDC-Text) . 2EkE A ZIEEEIEE (WDC-ImageCaption) .
LIRRABIXTIELIES (WDC-Dialogue) . 5 5h, BIRIARTIEL “BIRIEE”, —FUAZEIE
SRENASR LERGHINITNRESENNER, “SREHR BRETET €EH-ES
BURER BRI ENES ITENARKITEN SR, B86MEEIESHE, I0RMERMES
S5HEXMES, ARt REXETEE. EE REFEMH#TIINHNERETNHIERS.
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2. #ENLP/EHa

2021F48258, FASRIEERFNHEKSEE T TRZSHHWPXFIIKESRE "BH
NLP”, “EENLP" A S E1X110012, B/IHME M RIS =R M, 7EFIZRBN ER 2R T 40TBEX
i, MEREHEE FRFEWSEF ZEET R, REZR. RSB 5 AEE.
BEGSEFESTIL, R T RARRTTI AR E £ XIE S EBATIEECLUERE S5, B
BRSE—, DRIEREE T FIRIERIE B E NS, S M51§5783.046,

CLUEWSC

KT 1R G MiFEdE)  Score  JME  AFQGMC TNEWS IFLYTEK CMNLI  OCNLLSOK = o CSL CMRC2018 CHID c3
1 HUMAMN CLUE 19-12.01 #5610 CHAIE | 81.000 T1.000 BO.300 76.000 803 9a.000 B4.000 a2.400 ar.100 96.000
2 Pangu iR EHEE | 210425 | 83046 RANE | TRM4 T2OT0 | 65182 85180 §3.300 95.517  B7.733 | 84450 | 93263 85637
3 BERTSG Sogou Search 210324 | 81804 FHALE | 77156 72790 | B4.533 83749 83,667 94483 87667 | 83250 | 89080 82631
4 Mengzl TBH 21-04-25 81.213 FFAE 78513 T3.350 B3.885 B4 857 a0.133 95.862 B6.833 B2.250 BE.554 TE494
5 MT-BERTs Meituan NLP 210310 | 81064 FFAIT | 77363 T0.030 | B4.308 85139 83,467 89655 87400  83.200 | 89785 80293
i) Motian Patizan 21.05.13 an.s30 FFAME | 77726 T0.860 B5.462 B4 58T B3.66T 94 828 B0AGT T5.350 a5.579 TEETE
7 LICHEE LICHEE 210108 | B0.508 {FAIE | 76.975 T0.500 | B4.154 84541 §1.300 90.690 87400 @ 79.800 | 87.505 82220
8 roberta selfrun | OPPOUWERNT 210205 | 80238  f3iANE | 77.881 69.370 | 63.823 = B2.839 80,100 93.103  B7.267 = 80.100 | 90107 77.287
9 BERTs BERT= 201224 80.220 FALE | TEFER  69.940 63.523 B4 483 #2900 B&. 966 BE.FEr B0.500 89513 TE443
10 UER-ensemble | TencentPretrain ... 20-11-28 | 80.087  f&iAll | 76.819 72200 | 64.000 | 84.080 80.500 90,345 85833 | 79.150 | 86.031 81603

B EENLPERE BFITECLUERHIZE 2 Topl 0 HIZ B
iR CLUE, 202154 H25H

48, BISENESENEL S AREEACRAFFKEG K H 72000122y F)I145E
ERE"EHA”, BHR200012. %R R AH N BRI 11 TBXX AHIEEHITIIE, BTFER
BHffiMindSpore B ARESR, TEMS I = A | I HAF & SR I 4R 0T T 1F. B Rl & H afR B AYALRD.

REENEIEE B ERBE X (Openl) FHIR, YIGEBEN T LRSS LB ERLEF IR,

3. [I2M6/PLUG

20215318, M ERXERKGHEERFR I T SHMEAX100012HI R X SESTIZRER M6,
68258, HIZEHMARAEHIME & 1. i K 31EH, ZR B 7E480RBYV100 GPU_E#17 7 1)II4k, 48
Eb AR RAHERFN, T E B FRIREBE80%, MR R AT 111G MORETS ST B IR SRR
MR A E BREXFHFES, EREGREXE1024x1024EGE/IKF, EEMNEEE30%
Tk SSFRSEHN Ao

—26—

SAAI \ B ANIEE SR =l B RIR

[ Output Layer ] Text D i L
AR B EE P__ET__ DT P__ET__ DT
4 4 4 4
1 1 I 1
Unified Encoder/Decoder Transformer Blocks
N
L ——
[ Feed Forward ]
]
| |
I T
Masked Multi- head Attention P ET DT 1P ET DT
Patch Text
Position Position
. \
[CLS] A [MASK] [SEP] [CLS] A
Image Patches (IP) Encoder Tokens (ET) Decoder Tokens (DT) Image Captioning Image-based

Text Denoising

B MOIRBRYZEH
S8 https://arxiv.org/pdf/2103.00823.pdf
tEgbh, IR ERT R HMUGETENE &, T A FIIEZIRSTINGEEEX R, S LB GEERGHER
S BT XEANEGERE. BERSHERES,

2021548190, M BIAERAH 7270125 SFIRE SR EPLUG, RALITBHRX XA
BTG, BURRAM RS FE. /N5 IR M &%, a5Vt 8 VE IR L. B eein &%
KX AL/ ES.PLUGKFencoder-decoderilXmER A, B IBESIEMSERBEN, 2L
B SRR AP TIZE ST, 1180.6140 T CLUE (B S EARNITE ) HRE
SIEPLER B, PLUGERH NIXER A RIVREESREMAR AliceMindd, itXIEALE
FAZEEFE,

CLUES 2 F S HITIE cneman0 228t 2 BENEROCNUSECMNL, bert baselli L9, 5 BIFMOCNUH )

CLUEWSC

H1T ma RN MivesiE Score Wil AFOMC TNEWS IFLYTEK  CMNLI OCNLISOK csL
1 HUMAN CLUE 19-12-01 82043 BIME 81000 71000  80.300 76.000 90.3 98.000 = 84.000

’i PLUG Alibaba DAMO NLP 21-04-18 80614  f¥IME 77.441 73060  64.000 84.949 83.267 94.483 | 87.100
3 BERTSG Sogou Search 21-03-24 80.581  {HAE 77156 72790  64.538 83.769 83.667 94483  87.667
4 atreb ik
5 Bert lihaiyu 21-04-08 79663  fHAIE 75602 70320 64923 84.549 81.733 93448  87.067
6 MT-BERTs Meituan NLP 21-03-10 70623  {HAIE 77363 70030 64308 85.139 83.467 89.655  87.400
7 test test 21-03-01 79374  {HAME 76379 70570  63.962 84.549 80.133 93793 = 86.233
8 LICHEE LICHEE 21-01-08 79.366  fHIME 76975 70500  64.154 84.541 81.300 90690 = 87.400
9 Mengzi TBH 21-04-13 79361  fFAE 79513 73350  62.308 84.957 78.567 90.000 = 86.833

: roberta_selfrun OPPO/NHRNF 21-02-05 70260  fFAME  77.881 69370  63.923 82.939 80.400 93103 = 87.267

E X PLUGIRE B RITECLUEZD £ ES1E R Topl0RRIHIR TR
kiR :CLUE, 202154H19H
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4. ERNIE 3.0

2021 7H, BEH#EHERNIE 3.0M1IRIEERARE, SHMIREE B2, HE TR XAERARIE
FIREIEIZ, iR S 25X EI4TB, MEBRLHEHEV MR ERERE, 2/ Efr GERSER
[E] I AN, ERNIE 3.07E BZERFIZRIEEL AR 5| AARFR AN IR EE , @ AR EN IR EE
RISEIAR 22 5 KRR X AR R B 5\ BT SRR 2L rh o (T EX S 1D )14k, (B3 T a1 H1iR
MEEMXAZBNERHE, #A 7RI T AIRACIZMHEEE T,

ItE5h, ERNIE 3.0 BB RIE X R R SRS IEXRTEEGIREESLR, ZERR S B 4wIEH
B E3FRERESIE X RTINS, B ][R0 EE S IRRANIE S £ ES, T TR T EUE
R IF AT B RE IRV,

Fine-tuning Zero-shot Learning Few-shot Learning

anguage | srstanding Language Generation
Network Network

 Transformer Blockn | Transformer Block n

— ) Task-specific
| Representation
i

R ——

‘ Transformer Block k+1

Transformer Block k+1

Continual

. Universal
Learning

Representation

Embedding

Large-Scale Text Data Knowledge Graph

E;E: ERNIE3.0EZEE
SR https://arxiv.org/pdf/2107.02137.pdf

ERNIE 3.0E54 N XNLPES EE BAFIREKTE, S BRD T W = HE. FIRIERR. X2
BB HEER. MFEESEARAENBARAES BB S E TS MLSMNERNIE 3.05 TN T EZBAIE
S EBRESITENSuperGLUERSE,
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Rank Name Model URL Score BoolQ CB COPA MultiRC ReCoRD RTE WiC WSC AX-b AX-g

1 ERNIE Team - Baidu ERNIE 3.0 E’, 90.6 91.098.6/99.2 97.488.6/63.294.7/94.2 92,6 77.4 97.3 68.6 92.7/847

+ 2 Zirui Wang T5 + Meena, Single Model (Meena Team - Google Brain) 90.4 91.495.8/97.6 98.088.3/63.094.2/93.5 93.0 77.9 96.6 69.1 92.7/91.9
+ 3 DeBERTa Team - Microsoft ~ DeBERTa / TuringNLRv4 E 90.3 90.495.7/97.6 98.488.2/63.794.5/94.1 93.2 77.5 959 66.7 93.3/93.8
4 SuperGLUE Human Baselines SuperGLUE Human Baselines E},l 89.8 89.095.8/98.9 100.081.8/51.9 91.7/91.3 93.6 80.0 100.0 76.6 99.3/99.7

+ 5 T5Team - Google T5 G 89.3 91.293.9/96.8 94.888.1/63.394.1/93.4 925 76.9 93.8 656 92.7/919
+ 6 Huawei Noah's Ark Lab NEZHA-Plus E’, 86.7 87.894.4/96.0 93.684.6/55.190.1/89.6 89.1 74.6 93.2 58.0 87.1/74.4
+ 7 Alibaba PAIXICBU PAI Albert 86.1 88.192.4/96.4 91.884.6/54.789.0/88.3 888 74.1 93.2 756 98.3/99.2
+ 8 Infosys : DAWN : Al Research RoBERTa-ICETS 86.0 88.593.2/95.2 91.286.4/58.289.9/89.3 89.9 72.9 89.0 &1.8 88.8/81.5
+ 9 Tencent Jarvis Lab RoBERTa (ensemble) 85.9 88.292.5/956 90.884.4/53.491.5/91.0 87.9 74.1 91.8 57.6 B9.3/75.6
10 Zhuiyi Technology RoBERTa-mtl-adv 85.7 87.192.4/95.6 91.285.1/54.391.7/91.3 88.1 721 91.8 585 91.0/78.1

B3+ SuperGLUERE 2 HR1BER
ki : SuperGLUE, 2021488

D

MBAMIEES EEERANLZERE, GRIX—MERA XK ENARE R B4  AERIEE
S IR BVIR B R A SRS BEREE TIOR3 B 14 e 528 T IZR 00
FEGREIIGFIEIR IR 5 755 KIRZTEHECHAISU IR A R BIVE Y, BB BRI K]
B WHIESRE T ERNER, R, IF SR8 X EME KRN AR R TE,
HEI KRB E— LSRN A, AT - RERES I URB 2 EREEE b,
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HAT AR SN TR HREMN R — A, ANMERNRESENRAHRLZE
BB, SNBERZRA. TN SRR R SRS B HATINRS, (EXSEMI) R RB AL, BN
TENBULUER, FBES TREISREVSFRIAREBUARN; Z—HH, BRSHTED
REEA N RREG BRI RE S ELSMIAR, B2 BB IFRBFBANE S, URE
il ZRFREBA S FRANRARE S,

4 RiF

X FHR
3
RRA. ZiER /ﬁr
X API
>
RiEE

e

KAEBUIH SR | B R TR ARSI

BrY :
1. BHAANES :
AL, #

s ms%
2. FETR
3. TR

BEFEELTT R TR IRNBA Z [BBSF

EE AR BRI A N M E B BN S A0 - 1
KRB RAR R

BHEME, AMEASEMIER RHEENR RO EWREERANE S F LM B, FiNHE
ZEeIE R E B HITIRE T R E IR FE R BRI ki 2 F LB mEEiRl, 25090
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APIfRTUIERY R A AR BUAYRR A& 4K (QORIEANAD) XY FeMBIIR B S (i THEE, ISR AT R KT
55 LREIERe DER RS — RN BIEF 1RO, SIMBHARS BRI Tkl AT LGRS X EEE O,
HIERB SN SFER, BEOFNTLUABNARE. EFEF, EAEBNNAMARSH, it
ARBBAPINEMEF HITIRAE APIE NN EBMBE TR T BN A AEE B 25 AP
BARRERNBOFIERAATTHITHE, BUIVAFEISZ THERENEAAT, BAFERAR
INIFFRADNBE AR RHAITRREIEN,

PR, APURTUZS B R A T B R AR KRR SE 10, NRRB A F RN E, AP R EREE
WA EMEIRES TR, DFERFEIRERHITIINIIE, RS, APIZAS R RE, HIEA
—MREHITRR BRI, BB LURE SN SR ERIE R SHEEIEREVRIAIERIEE
£33 KB, APIFYIE 2 B [E] 1R IR R 2R URIE. &R fE, FE2 R VHTFUSEE, TR
EEIAPIHE BIRR B st (THEIE, A RS T X — 18, B 7 AR R s Al 5% iR A B T AY
IR GPT-3,7E0penAlFE AFFGPT-31E X/, LA AR TR ELAIAPIFRIEEIE, skt 7E.
FRE BV ERR I BGPT-3RA, LU EEAEREN = i7= % R,

FEFRMXIESR 7 —HGPT-3F LM A P AB#/S, OpenAISTIMFRAPIFE WIEE 11X, 1LGPT-3
RAEWRIR. EFEIR, OpenAl’A%s T BETAKRZAHIGPT-31ERLAPIFE WL 5 2R, 5379 “Explore”.
“Create”. “Build”. “Scale” @ MRS, A Explorefk =B PR Al LR BEHR3INH, HE10H
Token (B 1k ZF7501M8) BIPRER. T+ 2RARABINI TM 10057t/ B BI400% T/ B A%, HE
FERREL LLoh, 81N A RS FIREEIEAPIIRIRT (Playground, B FMIXZMAPIRZ )  FF
RETR ARSI (XRT ZEh ) FERIARSS, Aeis#E5 BB IR EFAPIBIF A TIE,

R4:GPT-3MIAPIEM AR (KR & RA R FREIE, 2020F98)

REER BiFFER BinZE

Explorefii RHEAF | REEEEEDNH, SRREEREEEIRE0H okenEEERE, BRSNS
Createfii SERF %ng\%ﬁfnlﬁ, L B APIREFRIRETH2005token, BT MIEEER 1k tokensEI8ZE5 1
BuildiR VIPEP gg@%ﬁ. % A APIREFEIRETS 1000 S token, BHERSREHFE 1k tokensZEI6ZE/51)
Scalefft FAERR | RESHEEEN, BETANEEERRERS
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ILH, OpenAHERR T B I ARAPIBYTS, ERIEIREL REOSIR AERVI%RE, 5379 “Davinci”\ “Curie”.
“Babbage” #1“Ada” 4 Mhins, MM S HEEL RhR B FRERR, B RBERS,

Per-model prices

The APT offers multiple maodels with different capabilities and price
points. Davinci is the most powerful model, while Ada is the fastest

Prices are per 1,000 tokens. You can think of tokens as pieces of words,
where 1,000 tokens is about 750 words. This paragraph is 35 tokens.

MODEL PRICE PER 1K TOKENS
Davinci  Most powerful $0.0600
Curie $0.0060
Babbage $0.0012
Ada Fastest $0.0008

B3 : GPT-31E BUAPI L BT AI M1 %
&R OpenAlIE M

HIRABAPIE NP IREERER3ITBBIXI8ETHE, BRREAEITBFRS, RSEM
I HBIRFARYPaaS., SaaSIY 2%, &fi T AP ImENIMYFF & B As. MIhRE LRE, FThRAPIHEE R
2. HE2021F8A, EM LER40ZMAPINN AR HFRET MWE A& HENEF

BT RBIAPI, §— RGN R IARRIRE, LR A P iz ER SRR REREIERRSS

Chat

Open ended conversation with an AL assistant.

Grammar correction

""‘, This zero-shot prompt corrects sentences into standard
English
Text to command

This prompt translates text into programmatic commands

Parse unstructured data
m Create tables from long form text by specifying a structure
and supplying some examples

Movie to Emoji
e Convert movie titles into emoji

Keywords
p Extract keywords from a block of text. At a lower
temperature it picks keywords from the text. At a higher...

Ad from product description
This turns a product description into ad copy.

Q&A
This prompt creates a question + answer structure for
answering questions based on existing knowledge.

Summarize for a 2nd grader
This prompt translates difficult text into simpler concepts

English to French
This prompt translates English text into French

Classification
Classify items into categories via example

Advanced tweet classifier
This is an advanced prompt for detecting sentiment. It
allows you to provide it with a list of status updates and

Factual answering
This prompt helps guide the model towards factual
answering by showing it how to respond to questions that

Product name generator
Create product names from examples words. Influenced by
a community prompt

BlE B hRAPLR =AY SEEY
&8 OpenAlE W

SA Al | BXAESEERELERIBS

“ Ad from product description

Generation

This turns a product description into ad copy.

Prompt Settings
. . ) Engine davinci-instruct-
Write a creative ad for the following product to run on Facebook:
wnnnn beta
Airee is a line of skin-care products for young women with delicate skin. Max tokens 60
The ingredients are all-natural.
Wi Temperature 05
This is the ad I wrote for Facebook aimed at teenage girls: Topp 10
Frequency penalty 0.0
Presence penalty 0.0

top se - i
Sample response Stop sequence

Do you have sensitive skin? If so, then Airee is for you! Airee products
are made with natural ingredients to help you feel good about your skin.
Try out Airee for a happy, healthy you!

ElE: “RiIBF iR £ & APIRG
KR :OpenAlE M

UMRIEF MR Ep T & API . X—APIRIZHEE R I — B BV IR R (L0 1R B, IREI SR
ERERERE R — XM 518, GPT-3@ Lk FIAPIR B R Z A LUK EM S (W EEEM
“Settings”) , B BILATEAPIRIRH B HE R KR [Eltoken#] SR IETI F S, FNMREUR M ERF
BREKRBLERGPT-R MR Z—MAPIERE R BIAES, BAFNT:

os

openai
openai.api key = os.getenv("OPENAI_ API KEY")

response = openai.Completion.create(
engine="davinci-instruct-beta",
prompt="Write a creative ad for the following produc
temperature=0.5,
max_ tokens=60,
top p=1.0,

frequency penalty=0.0,

presence penalty=0.0
stop=["\"\"\"\"\"\""]




SA Al | BEXRESRERmLERIRE

BRIGPT-309@ L (b IEFERR T #H1TH, IBOpenAIAFNIERE X ERT, 8 E2021%38, EH300
ZPAPPRAT GPT-35 AR, 2IKEAGPT-3H R EHE L. GPT-31R B Z R~ E£45(211F
L, B EREARME R A THT KRN A AR, OpenAlE X FEIRGPT-33NEEKR
%, FHRHEAPISZ .

—FERET

TR IENZFITENER ERRARESFAET AT, ARIEFREMIGHITD KB B . IR
BRI ENGE M EBRR AR RN, REFAEEDIGFAINER T RAEHTT
B, HEMEIE BN RSH, AR RSB TN %,

ATERNEKERBEAAFRIS S B BB AERAINRMGE. S BE ABEFEGItHUb
F¥E LR, NARRENFLERBFSHOMRE R EARE G, BERT. ERNIEFFTII
FRIBSREYNTTIR, W TFHEEDEDE . XHE AR ER . XA E TR AR 7 BREZR,

FRERANRBET, ENEULERERET RENAIEEZNREREAR, B RERAGTUIRE
FRERBITHRINGTE LS FHREER, B 7 KRR AMEREE R, Ik,
FREXBTFRAENALRELRE-—ARETNE T, 255 UERZLEM EREE
BHALEN, A EREEN, RRN A RERHE CHNNE. KEREMNEARAR @SR
BEEMRI T R X AEER), IERRANAIFFRAM XX ARE A & BIRIFRIIAINER, %
FAESS5E T RAERNSH TEDR, i —ERBMISXFRGE ML ER T 4 7= 9, i
7IEETEPEENFE (on-the-shelf) BYFF AR R

SR, FRRR IO KRB R IV ES B EA el 33 FF/h ik b A4 61 FPAT = X LRI,
FRREFELXRZHE R TRERERRITY), ERBEHITHEEHARHRIAE, KSR REF
TERFEERR, A\ BB T B E PRI ARRIE, FRFERIR, 7 se SRR E)IZRA0E,
HERTEENRGH RN, KEREEBSHINEEXR, ERERRTPBEFRBTNE ALK
=, RATGEHIMAM B EANERRRENIE N XHEE W IHR B HTERZIBFTINIF R
TF, Bt —H 18 7 IR AT LA,

— 34—
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BHEiFRRINEENET T AKRRETAVAIR AR L RYE T SER 6. LRI
FEREFTUERRIEEAEL E#HITH0E, MAREES. NAZRENT 2 “TEREE, L
BERTJffll, 83X F2018FFIRBERTAZ R, IR MR A S 4 ISR BR B AL, A FHRAIBERT
RERRIREL, EBF & E XM U BUEMERRIR, EGitHub B IZAR B RS | A R ERATTE
MR RRZS, BERTIR B E AR X TR & R, #2021 78, GitHub ¥ & _EMBERTIREAEX
HFRINE 2181451, REFTEERFRR T BERTRRAIEE S, ¥ LIEMRMNIAR, AREAH
HEIENESR, A FFIERIBIFR E R, I0i& A T HOERAIBERT (Chinese BERT) J&A T %
FhEEIEZEAYBERT (BERT4Keras. BERT-for-pytorch) &, 7 N B4, W ZRIANEHAE T
BERTHIZAIEEY, tNiAEERFIF L (CNRS) MEREIBETNI ISR FlauBERT, SR SE
= EIE “BE M EE T BERT” &, B A, BERTE B A Z B EFRN— N EHIIFIEL, ]RA
BB HuggingFacelTransformerZES, HuggingFace— R 1L F2016 R EEAIF Y
NE], ZATIM201TEF A Transformer RYIFISME B FHREMEE T, BRIEH K 760%
PMRIEEBAPIE, EGitHub EFR, BRI EZFER FAERERSE NG EME) , FHi@did
FHENE R ErDebug, EATSEEHEXARS

~ Transformers

build | passing || license Apache-2.0 release v4.8.2 | Contributor Covenant [w2.0 adopted | DOI 10.5281/zenodo.5045610

State-of-the-art Natural Language Processing for Jax, PyTorch and TensorFlow

& Part of the
> Hugging Face course!

(&) Transformers provides thousands of pretrained models to perform tasks on texts such as classification, information
extraction, question answering, summarization, translation, text generation and more in over 100 languages. lts aim is
to make cutting-edge NLP easier to use for everyone.

@& Transformers provides APIs to quickly download and use those pretrained models on a given text, fine-tune them
on your own datasets and then share them with the community on our model hub. At the same time, each python
module defining an architecture is fully standalone and can be modified to enable quick research experiments.

(&) Transformers is backed by the three most popular deep learning libraries — Jax, PyTorch and TensorFlow — with a
seamless integration between them. It's straightforward to train your models with one before loading them for
inference with the other.

El’E :HuggingFace® TransformerFFRI B TUmE, 25 F EAAPIEAREEEE S
SR HuggingFaceMGitHub TR &
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BEAREHFEGHIR, RAD MBI RIEIVE % 55190, OpenAlEF I & ST GPT-2
TREURS, MR BUE XA E R S ERIBETI R EIR A, ERBIXANBEDS LURELE, e 2 FF AT seH K
HREF IR, FEED MR RIEE, BIGPT-3AF Y, OpenAlR B AFHER, (VR
HIEXAAPIA BRI ERIEEE, BRIGPT-30 A RRA L F ERBEFRMEXBITEMNH. BAR
HEBROpenAlZ i FRIPII A B RIVIEREE AR, B THRENMT, EXZ—FEERIPT
RERNERBEE, B R RATT RS2 E R B, SR AR, W FEE
PRI R BRI AR AR P )&, iR BB D SR RVERIESE  HE BBV RV AE Fo

=.PaaSt&z{

RIEEERA—MEAR, BEHERTAITF S £, WIMRHENDTRS, A —ERALABER I
AR XFRI A, B FEZ M= mAPaaSTE A AL TR AIRSFHEMBNEL, K
REZBEHPN—NEBRNAEMERD, BFREEH. AR WEEERFErIIER, AT LUFAF
SRENTE, WAREHTHAMNA, ERTEENGERF, N BB L SRMURS . FE2ER
B2, MAPIR AR E, PaaSIRSF IRV MR EEEEERN—RIITANT S, AR TS
IMIRGIEIURYRE /1. [FIBY, FA P BAAR] LUBIT PaaSIE =, IRIGX R B E S FF A FITHIN, B1F
EHRENULGEE, X NPaaSARSHI MR B R T —ERIFE,

PaaSIETVHIMHEET, ER KRB BRI R AMABAIRRSS, H AR P RHEEN S, FBEAR
LIS FHR B A# TR BN A R MEE T, AAFR R TREARFEANENBER
BEEHRE, BEPaaST—EREENZER, BRNFEBRNEFRA. B, HREMEIT K
BB i, BNfE 2 iR (PaaSARSS, PaaSHEN B FEEN A F R R BN EEFIEHNE IR
K, TEER TR EBUSERRNIRE, PaaSH B B REZ BRANRSS, INRE At
AR55, MPaaSA FHIMRLAREI K, URLL AP HHRNE, MRBEIRS, WFEBHAZIER
SR M AR @5 75 ERY A,

Efr L, REAIZFITEE (T 2— A THITIINFEERBAENNSEE T A, 85

SEATBENMREN B AES LIER NGB TIZAR R, DU RGBT E AR B 2R AR BT
REFENTR, MRS FREIGMAERRINEA 4+ F,

sSAAI | BAMSEEER = ERIBS

VISION Al CONVERSATIONAL Al

m TAO PLATFORM

tod TRANSFER LEARNING TOOLKIT
T’ Jupyter Notebooks
.||||-[|-|||- Dataset .

ElE  REBEATLTF 8%
KR RBAEW

RGERHIE U R A, REBRIRE T AENSHE R AR A UM E L THEMIIGT
MIREL, HERSRHIRSE, MIATITT A, MEUE#H1TAIE. 1858, H XTI ZRAE R TR0, 7%
BEFNATEHITIT FFITERFT SR AERE, IS HEER, #1T T —PER (E
ZARIVARITIRENNA) -

Transfer Learning Toolkit
I
1 1
1
I

GOOD !
. C w7
» U — L — o —— }y/; —_—
T TRANWIH bl EXPORT 1 e
" NEW DATA EVALUATE MODEL | TRAINED MODEL
]

Riva skills

_______________________________________

ELE  TLT# 1T 2P T ERIE
KR RHEAEW

BRITLTF &8 B4 #FBERT. MegatronF /IR IESRE, LUK BT TR SMES B
B RBE, AT FaNZH T, ibiEERF S, BRRFEER 7 2 —EEEHETII
%, REBEYRREALOF TUF SR EREN, IIFREAXE THAL00.V100 GPUFHEM,
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Natural Language Processing (NLP) Models

BERT Text Classification BERT NER BERT Punctuation BERT Intent and Slot

This model classifies documents into Takes a piece of text as input and for Predicts a punctuation mark that should Classifies Intent and detects all relevant

predefined categories. each word in the text, the model follow the word [if any) and predicts if the slots (Entities] for this Intent in a query.
identifies a category the word belongs to. word should be capitalized or not.

VIEW ON NGC > VIEW ON NGC >
VIEW ON NGC > VIEW ON NGC >

Question Answering Bert Question Answering Bert Question Answering

Large Base Megatron

Bert Large Uncased model for extractive Bert Uncased model for extractive Megatron Uncased model for Question

question answering on any provided question answering on any provided Answering trained on the question

content. content. answering dataset SQuADv2.0.

VIEW ON NGC > VIEW ON NGC > VIEW ON NGC »

EE: TLITERI R BAIE S R EEE
KR ERHAEW

ERtEEARER KT HEEIPaaSIRIIBY & B fI10, 2020F 78, BE A% TNLPA A SRS T
8300, ERFEERNIEFIZRIR A, AFLZERENLPEFISNABES. X O FEFdBIAE R
(40EasyDL-NLP.BMLZE) MR B WA A XA LR HRS . AR AR EX T H B LIFIERY
BRNEALUNREERRAT

FEREH 5

FElE - AR - AR AT EEsyDL - STEEFATE BML

HiEHE AEH® 10+

r\ s ERIRE FZTAN EERFAQ BREF et TIRRE

o i ek

S ® ASE  ATR BN CRER RS ESIREE
EEA AR s mua =L ISR

BhemE AT RERH

% Ll P K
I B
sEaw ®  NER EEME A
HigER nas

SOLNESGBRRIZIOBRA

wenxin.baidu.com

EE: X0 FaeRE
KR BERM

WNTFXHRERESHAR, BERHERE TREES. ARG HEHBENXOALESF AR
A LURTSIRBIRAE R A bl 45 BABBEFREMRAL R AEER, XOFEER I
AFFRE, MRESTEWRI200ZREWVEF,
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RERBAliceMind F S EE T ZAIH AN — RV EMIESRE, BEERIESRE. ZES.
ERI SRS S NIRRT B AR R R EN, KE D EFR, EFIZR A7 &3,
BEFINRE, ZFIESREMMIIKEIEE, BRiAliceMind BIAREBE5012R, JEEKIT=
BE2007, EEBIRER.FR S SFEH MO SN AEM, UNEST . BER. &ERFT
Ak B30, TR AT RAAliceMind B2 E BEMLILE T &, BT R EHNE HBIREFTR,
B, RER B ETMOERTIE T ZESTINGRS T &, ERXEIEGER. MRBE BH
R XA E R BIRSHRSFEMINGE, FHRM T data2text X REMFHRTT Fo

CREs < $AK BsESE (NP) FRTEA ABS  E¥IIR  BARE  ATFRN KR

AliceMind4£S148 2

! (StructVBERT)

ZIESBESMWEUVECO) ‘ A . \ MBS REStructural LM)

ALICEMIND

ARRIESER(PALM) - 23 PEILRRIE AL (VUED)

EE XEPRrAliceMind £ &
3JE : https://nlp.aliyun.com/portal#/alice

Users PEIN Platform
: Pretrained Af&EE,

O A

Tl iESR

SoTmlg REEHIR
/AR RE <
D in-Model y . Domainf& !
omain-Mode .
Optimizer | E B I
TR .
AIBRSS
Al-Service Consumer -_
ABRZSHEE i A

BT M6 &3
SiJR - B B A EE PR it
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RAREZHINeuHub FoundryFERE T BEITENNN. BAIEE RIBERNEE T4k
1A, IR ER . AR EE S N, IR—RSATUIGRE, SIER RN EINGNETEF
)6 tk5h, NeuHub Foundry Sz B4R IR )| 4R EIZBB I 2 TRIEF A ARSS, I)II4R e B IR B AT —
REEHABENeUHUDFAKR TS, IBEEN T ENBENREHIFE— XGRS KR BA
NeuHubF & HIYAREREBTZR, BEXZE. BER.& ARRFENLEITATR, R
SEFREVER,

M. “ZEEHEE RS

AIZBE AW, IENEETARAWE— M EMEY, BB AR ERAECIX REIEIB G
R, ERAIRES], WA LIREARSS, BXHEAVNKRIRZ BIPAR E, RAPHER . FFRIEFPaas
R Z I B O R AR BE ME N B L B BRAIRE R, RIR B A UIAIRBE R UA LN ES
— BB INREERAVIMNE, 90, MF “SRMEE" TIERAI, HINEEINER /N — N 2R i A 2
AlRERF, EARTIAAIS, RIAE “ERMIVIRER" XE—EE, AMITEZEREBEEINERFIEE
%o

BEEREFHEMNAILR, L ANRAMIGE N BEEIEIMNER “EIAA R B X —E At A
B e L, WEHIBMEXMERESTSFEE XEXRUNAIER ERM=mIAE, &R
AIZHEERYSE—E3E, I MR R RIS VAT R AIRE E (RN EME—DIPHITH
HERE, EIMZARZEOFMAIGEINERN G —IT R,

[z]enzaen, rrems

[1] enmssmrpssagn
\ User Experience Layer

e

Full Duplex

L7 L
8 | e lepmss
Eigmxj;gggh;g_ R vl F

@ (voice)  <f—

ar
e Datasets Dat;
©Meipai | Message-based ! (text, image) =9
@%IB | conversations | |00 :
(text, imag : Topi Knowledg
.............. o ‘| Global Dialogue * Top level policy for skill selection | | Indh Graph
| | State Tracker Policy * Topic manager for Core Chat
— O Oslogue Manae
ook esnge | e DoBUO NS
A
[2] anzasstmmus

B VKEZRHITIERN EERE (EE B
SR https://arxiv.org/pdf/1812.08989.pdf

— 40—

SA Al | BXAESEERELERIBS

BIRAR BT NVKFNEIBAIBX SRR “LLE0K, R ARSI B A LET— DA,

7 S

B SRR BN R, HINE. EEFHIBAILERR
FiR B IR

LEKEER—IERT ZMAIRRNBEINA . XA T ERIIMNIZINR. Bk, BIEE2.012
BIRMEFIMEMBE, EX—REM L, ZP T EBXME. 5l LEFAIRRI. EEKEEH
B2 ORRRR MR RAIREN . ERBEHE, BB AL R IAIREES, FHEd 8RR
BRI, SEHITER,

FLEKGEIME T —MRRE SR EEHITXEIEATE SFBEHIT R Z MR, Bk
EiTRETS @ B AN BRI, it LB ERPEINESFA IVRG IR, B FEER,
B PIRIRARE IR ), RA R BRI E B K MBIENAIRGNEEML, TS F U
¥, FRIRBAFFZERFARENEMN, REATEIA IR B F SR (MLOps) — M LUE
BINFROEILESER RONRIZF, FFREASGHIE HAI = Data + Code, INAEFF & HBIFRIAI R
48, 80%HUR T HIEE, 20%BURAFREL,

REXBFHUHNRBRAFGAUEENINLEN, BREEEBMAXREZBR PR ER,
FELIKBKONI, BTSN REDA RFN — D FIERHITERR, RENAMRFE
THMEEITREERURN TR E MM A,

—4]1 —
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R AR B RO AR, B ERANTRMENAPHRNRERIZE LR T EHBIA
FMEN, BEZ AP AREEBIRE], £ RE, W T EREREE ST A5 RERS; IR
RUBEBERANREN, B A BHEESRIER, EER KRR E W EHBI AL 5L T B P i,
MR ZERER S L ST B IR ; PaaSIR T B AT AR, EBEXIELES, BXE
KPaaSARS BN B A B ENK AL, I PaaSRIUA] S T AR /RZ 17 R (B IV g NET
SNEAMFRZRRRE ; X B R WRIVE — M B pIIRESE 5 T, SEES T —M B AR
REXRANE, B B EREBEXNEES IIMITUETE M, HHE LT LK,

BAME, KEEREMERTRNAENER, —fRATEMI RPN ETE R B, [KF

= )

HE RN @B e B, —RAREEER S EBBRFTE, BENRAMEEI R
. HERAUZIIERENGRFNREINERER, BERFM)REBEIHERSREHT
7"2

—4)—

SAAI \ BANIE R = R R

R BB ABBUNTERRGT g

BEE RIRE AR REL R, P R AHEREN G R T (F.Elr L, BOpenAIAFHT
GPT-389APIfG, EEEFREXFMAIRN ZE RS RE. ERN, ZREWHBANIDHLBIEXR
MIEEREIRE, EETEEH. [ & ERFITHAI KEMN S AETE BB AMRRE T B
AU SE U ) RIFITIRE, HYZE =0,

— EEFIN
EARREGE, BRI ENN AR EHE:

1. AREER BT AREN T IV RHENRSFRELE, IEEXERES GHREIRITUES.
BEHES VMRS GRIEFEBREF, A B EAIRBTE R R ILHh, KRG AEE R
XA S ENIERE S, REISIRIE ALRVR R B e MR T F 4R, H e DA ITE
B %Itk Fo
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> bing

Microsoft details how it
improved Bing's
autosuggest
recommendations with
Al

Earlier in the year, Microsoft detailed the ways Bing has
benefited from Al at Scale, an initiative to apply large-
scale Al and supercomputing to language processing
across Microsoft's apps, services, and managed
products. Al at Scale chiefly bolstered the search
engine’s ability to directly answer questions and
generate image captions, but in a blog post today,
Microsoft says it has led to Bing improvements in
things like autocomplete suggestions.

Learn More >

= " Marketing To Your
u/] Audience.docx

=4 See details

Inside Look
© Time to read: 4 min 3
Ata glance

- Originally, we had just planned to do the phase one
rketing campaign research, which centered on ...

Better Document
Previews using the
Microsoft Turing Model
for Natural Language
Representations

Knowledge workers spend close to 20% of their time
searching for and gathering information. When using
document management systems such as Microsoft
OneDrive and SharePoint people find themselves
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looking at directories full of documents. Interacting
with such a list of documents can be time-consuming
without a mechanism for previewing the documents.

Learn More >
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Private Code

OpenAl Codex Model

GitHub
Lo - oD
b D

GitHub Copilot
Service

E3F : CopilotfyF ARZRH
N4

Public code and text
on the internet

&
SkJE: OpenAl Codex
CopilotR BiEMHFIF I, EMERMEIAEESSVS Coded, AR A UERB A AR EREF A

ERELERIRS
2EEE R, Copilot S RIEX LA BE M AV IBEIN iRIEOpenAlR EYZEH, CopilotE

o &k
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X "name: "Skittles the Cat
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23 return map
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2. KB 2  IRIECETRNEEE, FRRNEEHRBH 2,

comment_markerts course.rb time.js

interface CommentMarker {
start: string;
end: string;

}

const markers: { [language:string]: CommentMarker } = {
javascript: { start: '//', end: ''},

python: { start: '#', end: ''}
css: { start: '/x', end: 'x/'},
html: { start: '<!-—-', end: '-—>'},
bash: { start: '#', end: ''}
postscript: { start: '%', end: ''},
cobol: { start: '*', end: ''}
asm: { start: ';', end: ''}
haskell: { start: '-=', end: ''}

}

& Copilot

3.z AR 5 4 Bl - S R is ER £

strip_suffix.py gcd.rb count_button.js
def strip_suffix(filename):
Removes the suffix from a filename
return filenamel[:filename.rfind('."')]
def test_strip_suffix():

Tests for the strip_suffix function

assert strip_suffix('notes.txt') == 'notes’'
assert strip_suffix('notes.txt.gz') == 'notes.txt'
& Copilot

HTFETF“RESH+REN #1174, Copilot A IFEIRABMERE, FZ AP LA H T HEATE
i, —Ei i EE 1A Copilot R 7T —Fhr VB F A& 8 H11H, OpenAl &R % 7 EHTHRAY
Codext®2EY, AT L B ah4 ks L83,
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EARBRE—FAEHR, CopilotEAMEB EMEIIZAIEAGPL (General Public License) F
RS, BE AP BRI, GitHubR R ARIEHEE X 2 il . GPLFF R MY EFH IR
WH—H, H AR AREVER Z Y 89LES, B3R A 7 XA ARG B RE TR, s
EFAGPLA RN o AR UL, GPLAVRS R EEM AR W AL E A . X —3K, SR Copilot=
KEE BRI, ARRABL A BN IREL AR, AR RIREREREERNNGE
T, XL AR FHRI RS #HT R L U R EX FER MY B, b 2 S @RGP
MARARFFERRIRED, MTTHERARAR B,

&J=, CopilotA AT gEM B RRIRRFAGE B RIBLIMAFE N —TIAR, GPT-3R] LIEZERFE!
AYRRAA S B R 3K, M R ELRAICodext&E A, BRI REERE R T, KA FRSRERM
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(=) Al Dungeon

Al DungeonZ iR & EETFIIIGKIE SRR AT RIS F B Buiio X, B A X
FEX —NENITR, ARAISWET R, HFEXBHEIBT R, LR “RE” RIS, Als
RIS EIE, BEEIXEIER,

You're the commander of the spaceship Harbinger. You've been traveling through the Magellanic Clouds when you find a strange
planet near a dying star. While most of your crew is in hibernation, you and a few of the flight crew are keeping things running

As you scan the planet to add it to your charts, your navigator detects a signal coming from the planet. It's weak but it's clearly not
natural.

> You "Project the target on the screen. | want to know what the signal stands for." you said.
The navigator obeyed and a small image of the planet with a flashing light appeared
"I think it's an alien language", you think as you try to make sense of the symbols.

> You launch auto-interpreter and try to translate the alien language
The Harbinger shuts down all unnecessary systems to save power and the auto-translator turns on. The language is too complex that
the machine doesn't work well.

-~ (ol & (X0 A2

>

El7E: Al DungeonBVBs% R mE, AP EXHEERANIT ARG, Al BohiEHE 1S
kR Al DungeonE M
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= =~

Free Trial Solo

Perfect for testing Perfect for small businesses
$ 0 $ 3 5/month

No Credit Card Required $420 Billed Yearly

@ 7day=offras access () Limited Time: 2 free seats
(%) 100 runs aday

(©) 24/7 email support

() 24/7 email support

(©) Premium Community

El5E : CopyAlRRSM1&

SR : CopyAIE M

—_n [¥] flG]in[€]

Digital Ad Copy Social Media Content
- Facebook Ads - Captions

- Google Ads - Instagram Posts

-Linkedin Ads - Brainstorm Topics

eCommerce Copy Blog Content

- Product Descriptions - Blog Titles, Ideas, Outlines
- Product Benefits - Blog Intros

- Microcopy - Bullet Points to Full Blog

El3F : CopyAlIR B9 7= SEE

R :CopyAIEW

A

Multiple Seats
Perfect for larger teams

Custom

Billed Yearly

(© Unlimited runs

© Accesstoall of our toals

(©) Translate into 25+ languages

(©) Access to our newest features

() 24/7 email support

() Premium Community (coming soon)
(@ Collaboration Features (coming soon)

Try for free

Website Copy

- Hero Text
- Subheaders
- Meta Descriptions

P

Sales Copy

- Pain-Agitate-Solution
- Before-After-Bridge
- Attention-Interest-Desire-Action
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S — T EMF(BEZERoot Cause), UNEMBXFZHMBXIIETZE . BIEMGPT-3,
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ML-Powered Autonomous Root Cause Analysis

Zero Human Effort pds:t @ A

Microservices e—

Incident with Details of Root Cause
Metrics
“—
—3
Event timeline
R et S
(\ ~a S —
~ e e
1
Infrastructure/0S s— . o, . !
Optional incident signal from 5
any tool (e.g.monitoring)
Logs and Metrics go In, Incidents and Root Cause Come Out
Step @ Step ® Step © Step@®
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Mood this week
What are some ways

that you are
connecting with your
child?

r CHANGE PROMPT

Hi, 'm Emily! r'm here to help you

T 3
become a healthy mother! HOW DO YOU WANT TO SHARE

& )

RECORD

CANCEL

E3E:MalsoigitrxZz EUI
iR :MalsoBE R

TOQS Ond gomes Apple\;&/ﬁumes
are the prelude 9.7 morcive
to serious ideas. o

Theme & Avatar
System ™ ®

Bring content and subject matter expertise to life. Use the power of
Qg‘ Al companionship to show and tell, so people get the most out of

/ their experience with your product or brand.

E* :AlfEMalso= AR 5 E A IENER
3RJE : https://medium.com/maslo/openai-codex-and-maslo-hero-a4180553b63e
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Model Hardware = Power (W) Hours kWh-PUE COy¢ Cloud compute cost
Transformery,,e P100x8 1415.78 12 27 26 $41-$140
Transformery;;, ~ P100x8 1515.43 84 201 192 $289-%981

ELMo P100x3 517.66 336 275 262 $433-$1472
BERT}e V100x64 12,041.51 79 1507 1438 $3751-$12,571
BERT}e TPUv2x16 — 96 — —  $2074-$6912

NAS P100x8 1515.43 274,120 656,347 626,155 $942,973-$3,201,722
NAS TPUv2x1 — 32,623 — —  $44,055-$146,848
GPT-2 TPUv3x32 — 168 — —  $12,902-%$43,008
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&R https://arxiv.org/pdf/1906.02243.pdf
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ElE : OpenAlfR H AL IE GPT-3 1R Il AR AZ
IR https://cdn.openai.com/palms.pdf
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= Q SCENCE The Nefoest Pork Times News
Link Found Between Vaccines and Autism Verfication

By Paul Waldman  May 29, 2019 /_\

Those who have been vaccinated against measles have a more than

5-fold higher chance of developing autism, researchers at the v
University of California San Diego School of Medicine and the
Centers for Disease Control and Prevention report today in the Fake News

Generation

Journal of Epidemiology and Community Health. (continued)

B3+ GroverfE A B iR
&8 https://arxiv.org/pdf/1905.12616.pdf
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