A\ A A AL

<> ’-‘ KTk
‘AWV u’ ; N».
K / oSS

@

v/( 'vv')‘ “\«U <Y

I .W\ / ,.mv’r/,/
L‘v ./,\\\ QR ‘ ‘
2 NN

N
4y \\, //MAM,/M//
e WS
vbisww.w\;,///f?«'
wam 220 N\

H=
N 1
22 )

ChatGPT Va4l
(XBEA

"VW‘/\

S,
\\\1



ChatGPT V&R 5

FE

2022 £ 11 A 30 H, OpenAl #EHEHAATERIEBHAAN TEGETHE—
ChatGPT, ChatGPT R TR HHAIE SR, Ak, HMIRHEREES),
BRI DURGF IR R, MEIERZREE, I ERENE TR, &
B, BHERS, BiZ. 58, ChatGPT &G, 5 RIS P EGEIA
100 /3, 2 DHAMEBAPEEIX 1 M2, B9 R rE 2 & 5
. BRT# KHFIB#SY, ChatGPT U528 7 &£ EBUF., ®AFR, 2
RFT 2R, EATERT ok B R1E S B —IAA & gE %O R E R
—ZATREMIIRTR, ) OmEA AN TR TR —, RS
BRI ERIBEAR, HEEFIRARIEZ AN TIE, FREERZ ST,

5 TR BARE S IR AR 22 TR F 28 S T AEPHR %, M
FARFRE, MAZR, AREZEEFEN ChatGPT #17 T REFERINH
Jrasta

AR E NN ZE,

B3I N]

BREWES N, AR, skEE. BUTR BT, IR, ES
H; BoEMEKESE. FIME, SRE RIE. FUE. EE0H%S; #
=EEXE, REZ 9PMRS; BUEHRAR, SRS RKERS ;
BATEMMIRE, KEH. #— ETERST; BAREHAFBIE, SR
H; SLEAEAM. XHRE, SE5SEFRLENEE: B, RE
HER 8

SRR B 2 PgTRR.
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H—H ChatGPT HRSEX

AREEENAERES O, KIETUIZIES BRI AN ChatGPT £
AR B, HEEM ChatGPT WHEARMSMARHITHN, RE1TE
ChatGPT RIRERIN FHRIT R, ®/GFEE ChatGPT ¥ A Jg nlREH RN 5
P

1.1 HARESERR R R

AKES (XRERIES) BATAAERESCE, SERERE, T
SIS HIE EH SRR SR B, BTG S TR ERA —E AR
HEFRSFINAIRE ), XEHEON I REAVCE BATE SR 7 ERIIPRER, (HHAR
DML asHE DUBBRATIS TR, (Rl B RTE 5 A FEB0A Y2 B ATHIZ) A L& REE
1S RRBGHI 2 N AR —, X#eEN “ N TERES S LRI,
E550e 2017 FFEIRRY Gir RN TR REREMAD) BRI R SRS, B
BER D T ERA B 2RTE S B — ON D RER B ROR A R A B
BARGE .

HRESCEERARE, &P 7 ARIREREE E 1.1 For)
M AR T/ ML R AR TTTE, BP R TILERESIN Tk, Plds
375 A R T IR B SRRy TR T IR A SRR, O
T RROIR I A S RRA TR EOR BARNE AR R A, 2018 TGS A e A 5
TRIEIZRE S BRI 757, HR MR RZ S0 M HRBRL, KRB
KR LORELHOR,

L], ChatGPT FILH T ARF IHEAVTE S PEMR, ZERk. RIRHERIRES,
e ARG B P R, HIEME I ZAemE, JFERBENEEE, BA
B, BHEE. AIBHE. A&, ChatGPT HIRMIERM, HAMEST#
PR ESRE & B — AR REAZ O P — S5 AT RERUIR A2, FRBOAyaniE
NG T RN —F, FHERG IR E Rk, EERIRIUR
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HUREZRAMA REFIEE ChatGPT
1950~1990 2010~2017 2023~ 7?
. ’ ’
¢ ¢
EENREREIEE TR IZRE SRR

1990~2010 2018~2023
B 1.1: BAES VR TR

Z N TAE, SERAE R G Tk,

2., ChatGPT BERMR T 2ABIRIARE, A BRSNS ATF
ZEITIZRRTENE? FATIAN, ChatGPT RUEBUREMERGIE ZIGH
iR <HIRFRAART 3,

FAE TR AR Z AN LE RO R, G15% 1L1AoR, B8, A
RS T SRR E T, AXFEEEISES (0 sQL), F
REVA X ELRNA; Jaok, BEEEERMAYIEA:, B2 0K, ER, MRS
FCRTRAF A BB R, A SRIEIE S B iR 1 75 S PR PR 5 | SR BTN
WAE, ANRSEHIE R F (M 2018 4£7F48), ChatGPT
TR T B RE S BRI ERNART R, X E ASEIRIBUIR & B 24
757K

& 1.1 FRFORATE 7 A i

MRFR Fordisl AR AT pisi RN RERAE]
X EEE iR K E2RE

KARE & SQL {[iS A EiES DBMS Oracle, Mi-
AR crosoft
HER Keywords H? BEMER  HRIIE  Google. Mi-
crosoft
REAL % BRES = HAIES ChatGPT OpenAl
pOsLi Microsoft.
Google

7o, MBRESEEEARE RN ERIMES QHE 1.1), AILUEH—
MHBRIER, R DEORM BRI A R E, B2 E—DHr B —4,
NI E AR T 40 48, [RENLEFSE 20 4, 2RSSR
10 4F, FUZRIE S ERUL RN AL 5 4, R4 LA ChatGPT NARKAIEL
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AREERFERZANE? QURAEFN, FIRER 2 2 3 48, Wal2s] 2025 FAMHE
NEBEHIAT

1.2 KBNS S BB & S ik

KIEIIZRIE S B (RFRAERY) 1505 ChatGPT AYRTAZRR M A7
LR, NRGBORERMEREE, RN KRR AN 8 it hn DA
2N

2018 4F, OpenAl $f2H 75 —1X GPT (Generative Pretrained Trans-
former) AR 44 BIRIE S AR N “TYIZR" WK, 28T, GPT HBBIE
GBI ATRE, REZTHEEEEHP BERT (Bidirectional Encoder
Representations from Transformers) BRI =4 7 H K25, id, Ope-
nAl SEIREYIR GPT MERREE, FEsikm T GPT-20! f1 GPT A
GPT-31,

JLHZ GPT-3 5, &F 1,750 (GBAHESE, I HRRE “4RiE”
(Prompt) HUMEE, REFREEBMMEFITERIE, RMEAN I TR A AT
SEREATSS, W0 A “BKER ChatGPT T, XAIENHEEE 7, A
7, GPT-3 FlAETS B e HEE R “ 7, MRIEM AT ES — LR,
LS ERIBER 2L, XMPARNIESYS (In-context Learning)
IRERINESY 2l R i 2 PR PRIV 34 9 e

A, JEIN GPT-3 BIBEHHIF AP &, KRR AGERIER
ARIR B 22 SRR G e 22, RIS, HEFRRE BRIV, EIRBIGE
SRR E S NRINAKFIE R B, B ChatGPT BRI, A1)
JIREZZE T TR R A R,

1.3 ChatGPT HiREEDIE

2022 £ 11 A 30 H, OpenAl #EHEHAATERIEBHAAN TEGETHE—
ChatGPT, #a#ui#, 7EHMEHAMEILRA, TEMAFET 100 17, 2 MAE
B PEEIS 1 /M2, SHREMEIY, BRI B E I 25 b AR
Fr, #iie T AN ARSI R EIR,

ChatGPT Z i DAEIXAZIERH Y, SRRy e n] DU STRIHE A
KiEE, PNIGEHIER G AT, R AERE D BRFEE, o
B T IE RN TR ARNAL, B T “ATRE” 2 “G8°
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AIENREEAE, BRTIIR, ChatGPT EREMSARYEFH 2 L AVER, HEATHLES
B, XFE#ES, KEE5%ET/E, ChatGPT Hill 7 AKBIRAGEATLL 6%
R, RN SR G g IR R R 3 B AR,

gk OpenAl #Et ChatGPT &, 52 &1ERVIRMEIRE Rk 75T
ChatGPT KKK New Bing, FH XK ChatGPT & E| Office HAE
e, AEIEE TEhHEE T RPN Bard 528, BRibzZ SN, ER, W
b, Meta (Jif Facebook) (VN FRERIMNAGR ChatGPT KHEA,
EWNHA Z R WA UYIFFHRSIEE#TTR ChatGPT BAINIR, HER
RIEAERE T OO KRBTSO — SRR, FIEEEFRRERE ChatGPT
FEEIEERT R 2, O, IBIRERR BAE R BRI A MR R, Y
GRTRHECERATZE ChatGPT SARTERE Y RN, SRR RK
HEH LR ChatGPT, RERIN RFTRRERH I T gk, EWNE
R BRZENHE T 28 ChatGPT B MOSS #5,

bR 7 E AL SR Ak SRAE UEERE PSP, FREEZR ZEH AT Chat-
GPT Ak, 2023 4 2 H 24 H, BHEFIHKEENIZRR: “ChatGPT 1
HAES M, BRAESOHE T HE®DIHTT, FNERE. 235 &
N BT TEREE.” BEEREF R A A KRR B1ERINY. ChatGPT
KARMINHERTR, ChatGPT IR T —FIIRPAINH, FRIMHR S
MHZZ B, SRILH BARE S R C& B 1 i) N L& R —
LERHIE, TERZATWIUSA BT 2RI HE ), !

ChatGPT BMRENH, HEFIES AEMCEAE T ~SBEHAL
BRI, AER AT WU E T T2 R IZARE B TEARR, Chat GPT
MR AT RE 2 O [ 52 AU SRR B A

MIEIARAEY, ChatGPT Z—MRETHIEERIKIES B, HAk
TEARAE F P SOARTIR, Z56 siE, MMM ERERE, H GPT
B2 Generative Pretrained Transformer HJ4E5, GPT @i > KEMW
BEAXAREIE (W Wikipedia, reddit X&), KIG TIRAL—FERIHN G
MIRES], AR GPT Al IR S, (HEA ML R EIEH A /S
NEMTH], OpenAl INNFFE AKTUIRIEIE NIZBAHELME, TTFM
AR, TSRS BA DL ERHE, OpenAl 7E 2022 )& KA T
fE “Training language models to follow instructions with human feedback”

FRR RIS AN RBWH], AL RIS E L (PPO) AN AMERGELT

Thttps://www.sohu.com/a/645545405_ 120109837
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gk, IXAET N T RIBHT I ZRARCRENS AR R b el N AR i A1 52 5
AEEEZFKRZE, WES ChatGPT BA BAFHIRIL,

1.3.1 ChatGPT MJHXEEEAR

T RRHENG ChatGPT MHRERIA B, ChatGPT Bl
ARFZEUFEHEA RN HRE S A RBENRIREAR GPT-3.5 PAIIZRIX
— BRI PR —B T N T RIBHY s> (RLHF),

GPT FKIt2 OpenAl ArHEHATHEI o, X —F4: Ui SR,
AT, [, Hlasiie. 5RE RV BRESES. 88— GPT
MRT E—RERNZ KR 2 HEERE K, OpenAl £ 2018 4 6 H
RAN GPT & 1.2 228, £ 2019 4 2 ARAiN GPT-2 4% 15 122
B, fE 2020 £F 5 ARAGHY GPT-3 ©& 1750 (28, SHMNSEE—FHY
KHIEH A RIRERE R EEE &, 7TA KRS8 S R
MZREHE N GPT RYIGEIRAE, (EHA] B REARIA, PR ACKK B
RIES I BEE RIFHIRIREES,

bR T SE KA 24N, GPT BEIRENEEMN GPT-3 a0
BT DN BORER IR AT R E?, — PMEEER L Codex NARKRAVIIE 7))l 2k
AR, B—1K1E2PA InstructGPT NEHI X ATES (Instruction) Fil
MERER, BERXNDMERBREAZIBEHTRIERN, 22 7 —EMRE
(BARTAARTE) BEA T RS XAIZRAE R, HIEdHE2%S (Instruction
Tuning). AW EAEVE (Supervised Fine-tuning) PANFET AFERBAEL
*#>] (Reinforcement Learning with Human Feedback, RLHF) RS
TUAEARE SN IE NN ChatGPT 7Y,

RLHF X—#& &5 21E 2008 4£ TAMER: Training an Agent Man-
ually via Evaluative Reinforcement!)— X FR#HRE K ), TEESHISRILTS)
HEZRNAREE (Agent) $RMESNIELIAGE, PRI H R BIFIRSL B, mife
TAMER #E2TF, SIANEREANRENRGIEING, ZCE RS
ANEBATIFO Y T2 B A2 P SOR EE,  FERYIZRACA, i)
Jilele BASCEL L, NZEFRTEA R P A AREE TS, P AIEREAR
HR R HATH Ty, RIS SRR IR, LA M S5 =X
— NI R RIS i b 22 S SR, AR TR SOE A, X
—HEZRAUHR I AN G4 EE T RLHF AHSC TARRY RIS B,

2https://openai.com/blog/
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£ 2017 FHifGE, HREBRMYS] (Deep Reinforcement Learning) &
RIEFFIRATHHK, MacGlashan et al. "2 7 —ff AC B (Actor-critic),
FHRAT B (RFERRATER) 1EESH TS EE (Advantage
function) . Warnell et al.1U¥ TAMER HEZE SR SR FE SIS S , I
¥ RLHF 5| NIRE RS SOUR, E1X—HER, RLHF T2 A T
e (PIniExss) sEIISCEREE (BIantlas NS5) U, oA ERA 5
TH SR TR 2 2 E A,

£ 2019 LG, RLHF 5155 M S TAEF ARSI, Ziegler
et al. R EFIH A TE SN BMAES BT TR BUS A 1R,
OpenAlI M 2020 FEFFIERIEIX—TT FFREBIR R T —RIHK LIE, N
FAFSORRZENM ] R RLAF YIZ5—A AT DU T I 1T S AT RIR0 2,
JGK, OpenAl ¥ RLHF 5 GPT MHEAGW LIE, $#2H T InstructGPT iX
— ChatGPT HYZEA a6 FEUZRIA GPT-3 MATAIEER, BEKE
BRI R B SR, TFMEAA AT, SLHER, fFA4HE AlphaGo BIA
A, BA—TEKEAESINEIE TR DeepMind S| TiX—7
A, Sef5 &R T GopherCiteH1 Sparrow ' SIFNFIH RLHF MHATYIZH01E
S GopherCite & TEFFHUEAIE U TAE, Sparrow J&TEX TGS
—f TAE, FHTE 2022 £ 9 A, DeepMind FIHIEHN A AHEL EL&,

2022 4 12 H, OpenAl 7EMEZ A1 AN TAEREZ THEH T ChatGPT,
ChatGPT LA GPT-3.5 ENELRE, MGTHSRARRIZEMRAES, £/ RLHF X
HATHE— 2R, MIMEE 75 Y BE AR,

1.3.2 ChatGPT EARKJEMKESN DL

YW ChatGPT HIRIEDIFE, THELBIEBYRIETFHH, OpenAl
M 2020 FEFEERTE RLHF X—#5771A), I HHR T RERINFR TIE,
T RIS ML 2 STE SR BTN 545, GPT &5 TAERIRFFE I
MR THRENIIEEIE L RIE S EAAGAR, XMENSGEATT4ET
ChatGPT, A DAEHE AWK EHFAZ—Bme, 2R& TI/ENRER
5 RRAE, AL, ¥ RLHF X—RARN H T EE ARSI S N HY
SR SRR B ARE S A RUESS F R ESORTII SR 2 —,

WAL AL XTLENERE, BB EIH AR AMEE#ME AR,
FLa R Transformer 51 ATENABEFUH= L0 VIT; Ktk ESI5IANEH
JREEF TN AlphaFold &, B MAR A REE B CRCEEKNGUE, miF

11
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INRIE MR RETE AL AR IRAFARORATSCHE I, AN X L&
AR R, BOHEHRTTE, A B ST G B A BOR B R ),
PR —MaEREE, BAREAE R,

XE—A AL ENR RN, IHREARA RS R4 5 S N
RIEZBARNE, RZ AR BN A] K Y [A]RUAR £ B 1E 1R i PR A
Fo 2022 4 2 H, DeepMind A A AT HE+ S 5 4 B HH S B 7R IEA T HE Sl
R DAFE B Al A R AR I N T RE, XIS H B ERE T, BRPFEARRAYE
—K, RETRREABONRIAIATHIRE, MG HARGERKIRD,  BFRETR K
HNATRE. R MITFN EARREEIZARRIIA, RENES B IR 5T
H B NRHSGH GRE IN BLo

1.3.3 ChatGPT WJARBHAR LI IH

B ChatGPT HATEAHS 7 IFHEAREER, HERRNAGIES
Al AR 7T T
B OpenAl RIBFFR A GFEH T ChatGPT 7RI —LE A1 :

1. ChatGPT ARMEZA M —ELUZTIE, 2R XHER, FEOX M
AR safe SNSRI R AR JIgad iz
— L EATI 2RI G B R T TR A A B AR R IE RN A I
SRR PRI 5 5 5 BUS AL B AT 25 AR TE N R FTRITE I A
AR ESRER,

2. ChatGPT X THu AFEFELARUE, Blan: 40— MrPEImE, A
FERRAAIEE S, B E R R AT DUE BUERE 2o

3. ChatGPT AMEIEHFE TIUK, 7+ BT B AR AR ER A
A, Bl EHEH OpenAl YIZRATIES B, IXFERY R EZR B
TINGREHE A 22 A L5 )R,

4. B4R OpenAl EAFIIEEAHEA G MG FNIER, H2MAT
RGN A T T SRR H (8] 52 BN [R) SR ER s DL

HIR, ChatGPT BAMRIAK, HZEHERE T RAMARAT R, W
AP RRPL A T B R — D ARORI R S5 18], H AT =R R4 A&
e, B9k B E, BARERBERSERBERTRE,
M FP32 (X2 FP16 8E INTS, BifEfa & HHA| A SRBE B p L i 44

12
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FRRTER D ZEL,  PRAn BRI EE B B L A A R AR R 2@ TE, XAy
TEAEAN B U H AN B 5 B LA 2R R, 7R TR — MU NS
AR R A SRR AT rh Y B 5 B MR — L TURE RR TR
FACR R BERTUARZ R RRR, AR [R) N OR B 20 B A5 R

BEAh, 1D N RIBHE BB RLAIF 2 S e B — D 2L,
2022 % 12 H Anthropic ARIAZFRIL I “Constitutional Al: Harmlessness
from AI Feedback 9, IZ/AHE]E 2020 4 OpenAl BIUSEBEIVG ALY, H
NEIEEIAN R 2 A2 5 GPT-3 PAK RLHF MHKRHRRET, ZXENH
THEFEHRIIRHLEA Claude, 5 ChatGPT LAY E 5H] FH 58
P2 S RRARGEAT IR, AR RAE T EAk el AR (s AR A T B E bR i
mAEAZE, BIIZR—MRIZES] NS T Te B MW i O3 T o 208 A6
XEEREATHET

1.4 ChatGPT R 5%

1.4.1 ChatGPT R4

ChatGPT {ENTFEIERT fh, HEMURSR="1H, #AHEEI/Y
fmtt, PIEAERE. ERIRETE. FERRBUERR T MY
P, HEARES) Z 5K NI, NI EATR M BAS =/ 53 51l el i
ChatGPT AT ANE 7 AITE A o

1. AHETEBIRHLEEA . ChatGPT RURAMIEIUE —FIMRALEEA, £
DT EHARYLE A (k. BEERSE), tWRERNHETE
SRS NEBEARZE, MPAERK, BEHABZT, ChatGPT HY[EI% HE i,
EREIY, REHHTHEAMBIHER, RN EZNES, KRR THUTN=
77 HIHIRE

1. SEARMIKEERE T ChatGPT 3F GPT-3.5 &5 Code-davinci-002
ERMIAM R, T GPT-3.5 RIE—RIIRH TEHTALH token Tl
R TR R RIETIEIR T T ChatGPT H 2SR
2 RAIR, FIREAS W7 7, Nz EmiESiiEGE
TIBRFT N T RS A ;

2. RHE R AEREERRE ) . ORI ZRAVEAE |, ChatGPT HYEEREIR
AR 159G BRI T T 9RE)I1%%, (EBIRIE DR, S8

13
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RS RRE, BRATRILH TR HEERRE ), ERRIRI B
EREERAINIRL MK, A 7Y, TR T scaling law;

3. KHBZAEAFES): ChatGPT JEIE FEHLAL R E AR EMZER
TELHATIE MR, BAIRZARE 7 Bk, RTDUEER L
WSS, SEHBAERKIRR, £2MIES. ZIULSS EalaT DOk
(EpSEEn

gi b, FERIUEE S RIUAT i 7 )2 B RTTR AR BLAY R AEBERE ) A B Atk
£, ChatGPT HiLATEHMIAE, JLPME 7 RIRTEEINEITCRTAA,  HAEDL
Bihhge, CEEIUTEIERIIATLEE Ao

2. BT e RMBIESHRL: MR THERNRIEIES AL, ChatGPT
T EZ A2 RNE BRI TR S ME, XA 7RIS S AIEE
11, RERFSIMIAI 22 H,

[ AN R D BG5S B A MU, RS 5 A R X Sl i
WERATRESAE A FMEIE ., ChatGPT TEFHEMIAM Bodd BT AR KI5
BRI STV BRI s tH (mr, (EHRER H BT S AEPUIRIZE R (RIRE
HATAISSRIEING, 22 FRIEIN, B A, ERTRTEESMAED), —
TERRIE BRIR T2 MR DLIRD R, (SR A 5 RIS L REA A B SR
FRBAWIHEST AT IETEER, RrEetfsm B B M ACERNIXMNFFRES), HitisE
ZEEE,

3. MR FMIA/ERL:  7E ChatGPT Zai, FIFAREITSERMIE/ M
BUBIE AR H A B AAE S A, R TXMAEERN, ChatGPT
B KB SHR R N EEZREAN/ DR 5 N EABENSE, ER
DS Eel AR, B4 ChatGPT HIHTE InstructGPT 5%
MRS 96% DA LRRIE, HANAESR 20 MAOENHEIES (BE
VUG, (KTE. TEIBSF), RMAENLIAEIRTESS L, BAMERf SR ARE
MR ZE/RYETVIELE ChatGPT MEATHEIEE, (MR AMSEEMAUBIRES R, X
AR/ IMETL L MR AESEIR AT AL RE /T

BRIZ A0, 1ERHIETE S BRI KRR EME ChatGPT 1ECIERUTESS
ERRIIURE, EFEETRZHEEAL,

14
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1.4.2 ChatGPT %3

B8 Chat GPT {ESKRR(E A RN, AT AIBIE SR E &
BAERA, pREREFRR, HEZEFENTSS:

1. KRMEBESERIA SRR SO RKMEIESHEE, ChatGPT X¥ERH
& LLM fsEHRIR, BARIAENILANTTH:

L AlfEMICIARIE: ChatGPT RYEIE AIRERAE —AELHIHAN/UE, 15
ANEHCIGE, HHSSERIMRRE, HifALE A RER At & BERY
UEFEHE T RIS PERYRIE ;

2. WRUMEZE: ChatGPT JCikSCI HFR KRR, HRTRYE & RR T 5
RIUBE 5 BRI B Tl 2R BN TR 2 BT, ] [ A R E FE A A
LTA PR

3. AR A ChatGPT FEREABINIZREA &, BRE HME, &R AL
BATE, IERTREA RN, N TR ARGEGER;

4. ERFENE WAUR ERIURAE: KHUEE S BRI SR E0dE 208 F L
8, WEIEWEWE, FeanE xR e SUsi L ARIEBRNE M A
&

5. 1B BRI R AE RS R Z beam search BUE RAEMN Y, BIREIES
EHMPIRFE, R, ChatGPT XMHABUK, XFHEANESAIEE
EAIER, (ARG LNMRAREFERER Z R ER R R, XA A
IER, HBENMEERE,

2. BHEEH SR 0 ESONA, ChatGPT AYEAL KRS S 154
EEET IS SR A S BARIOIZRMAL, FOvEBEE R I, RATREARCE
ENE, B ChatGPT ERH RLHF B/ NKKEM 7IX— AR, SR
\E—EES, AENEVH A REHI,

IE4h, ChatGPT 2N OpenAl #%, FHPEIEEN OpenAl FTERE, K
AR F AT REAT 1E — & RO Tt I XUR

3. MERIESEMRMN:  ChatGPT I HET A K RIGAY RS ) (A5
A A SR AT & AP, SRR T BT BRI T A — e R b
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[RBREZANEN REUREF, EAREA R AR T, ATRESSIAMTH
(i ALIANE, [RIAEHE, AR RARER 2B T ERIESR, FXFERER
BROREI2HE, XFBT ChatGPT REFFAEREKMNEE, fEH21E N
MRAGPIRITK,

BEAh, PERREIR= G, ChatGPT HSERBIETS, SRiM7E B aifliE
BRI C LR BB RCRAVATE B, RN ER] ChatGPT HYIIZRHIERE FKIxE
R, ChatGPT AJREFE LA MEF SR TAKEHeE M LT B ATrIHE
BRALE AT AR

1. ChatGPT HEMMEIRGR, X ZHERE S CEESEALEEET) . A&
AT AR E I FIARTE AR 58 F ARIE 5 BRIR(ESS, B IEZIHEE s
RPE SRR, £ NLU [ES A TRERMEIE 5 BRI REES],
WATEEZHINARRTE T, WRIA RS BIRETHOE, A
NMERIARE( R EAERITTR;

2. fE—EATEARMBIE SR HINMRAESS L, BIanLas s
fige, [ REAT R R EEERF AT B RS0,

3. HTRIEEZ M HBIES EmlgiErEd 5 R, RIt#EE
FRIETE L AL BB S 2B 5 LS EIE R IEM AT Rl et R
EH;

4. RPUBIE S BRI FURR AU, RESdE R, XTH
FAMRAEL IE ChatGPT HYSESLMERNR, EHMEMARZIR;

5. XTHIR FFSHEEHEM R, ChatGPT A TAK “THiE”
AR, ke B N ()L i A1, FEIE SR ME— R AR L R Al
REFFANIEHT;

6. ChatGPT HAETIE RGN SCATHE, F£2BSES BTk,
7 1.2 528 7 —4LE ChatGPT FEM A LA EAIRE (2023 4 2 H 24
H ) .

1.5 ChatGPT WM HRiR

ChatGPT fENIGEERT—4 AIGC RNEIRUHTS 1%, JTCIRE N TEREITL
MR AT AR R 1T T2 AT FIsE e, N ERAT 2 B MIX A 75 T 1 1
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ChatGPT BN FHHI &,

1.5.1  fEN T BHEFT L L i 5% S i

ChatGPT HJ% A S HBUS B BRI AN TR REAT LI A T 58 o
i, MNMITEIZATFZBMAMHIREIE ChatGPT & RINTITIfE (RS
SRR AR E R, RERVSBIER MR REZE), ChatGPT
Sl 7 BRI G, RTINS —DAEE, AR ChatGPT L2
— D TERFBHEANT R, AR, FERNNN 7R, H:

L ARSI : FIH ChatGPT HiBITA MRS, REITEMER, EHHED
fhae, BARESELA MR, USRI, bug BEEF;

2. ChatGPT FIEMTSEMESS: ChatGPT AR RETFLTS L
R EEAOE BN EE B R B B A AT B 2 AL (bR SEAR i 22 S 5 — 5
P, RERALARBIREAIE AR |, ERE/ ISR SR 4 A X L
ChatGPT [KAL, PIEER] DATEEE R IZRERE T 1T/ IVE A2
R®;

3. FMNET ChatGPT FELMIAEKRIFMARES, X+ A DEHRE
H A PREBERRIE S A TR B ANZALHIESS, BB DLE
N ChatGPT, tA] DA ChatGPT HER MR IIERIN T
B, FEBRMIIN AR,

1.5.2 AR A7 VAR il

ChatGPT WY& Mtg I T HEITWHEPIR M : Stack Overflow Z5H
ChatGPT HAERNE, EEZTAVAAREEA ChatGPT, & KWIFIZE K
ChatGPT FIANEEHE, ChatGPT UPE—EATIASN “ANFEC, BEEHE
Tk, HEFFEHALIE,

L #R51%: B ChatGPT KATLIK, SAPHLZESKEIRA THRHIX
TR, RELHFESS TAHIED ChatGPT RFTHHIER 5 [ ZEAfH
75 AT A R T Y 2L R, I KRB E SR T ol
k, BREBIFHENIE A2 ChatGPT 7 Bard, HE=HAGHEHEHA
DNRIFBOOL—F, WEKERZEAN ChatGPT NN ARHEROR SR,
HHAR, ChatGPT MRS IEHZSIFCE iR, thiFrs
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O ERAHERGI%, EETHERII%EN ChatGPT F2HEA Es RIEHE
JER AR R R ATHTATRY fe ChatGPT RY[EIZIA SR E 42 /] LA
NI A TRIEE BT 1Al

CAZBURTIE: ChatGPT X F3CRATALNE 27 R A EN LB, Tt

T ChatGPT Q2 HEE RN EIUAR I Z MBS, EZ2H]
F BRI TR E R ERE B8, ChatGPT #UARMINE T A2
LT HEERER “KINT, TSR SR, BRI AN, (RO FE
R, NIVREERE<F7m, KRS AR E 2] R,

- BRI RIFERRZ 2R HYIEA B BHUAITIL, SEE RTHTEZR & Pl

BuzzFeed EAifl OpenAl &1F, ARREMEH ChatGPT HEBIAIMEN
o ChatGPT HHIPKRERNEQIEFREHEMNA S, TIC2ikiE. &
R AETE. 1B, HEXREENA T HAE RS RINRRRRT, A%
HIFETE AN, IR E 20 & R SR A,

- BHET: ChatGPT EHF T AT RERMISLBIER “REE": HER

7~ 89% M AR ChatGPT 52 EME, AR EEOREYEE —1
WXHAREH ChatGPT TS, XBHZAREHEAH ChatGPT,
TR R, FAEHE IR, —LEHRNMAETES, AT
—HHRE, XA RE R N TR REMHCIEHEMMEE, N
AT 2R R,

- HA NS BN EE T GUR, ChatGPT IR KR, FH

FRT ChatGPT IZREHEAIBRA, ChatGPT Joikit L kUYL Ak
FNRBHA TN 0, AR RIS LA R B AlMETEEDURIE, =
ZHREMENZS, RSB WA ChatGPT ARIKEX IDC,
Gartner SFHURIEHRME AL, HX T LRI 7 704 FH R
D R BRI EEE B

5P, ChatGPT a] PAFEBE N AGER R 12 HH AR SRR, ke, X

TR, REHIENE, FNEFHZOERE ChatGPT #E# Word,
PowerPoint A, NAERAERA UMNFEZEE, FREDAKE,
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1.6 ChatGPT RSPk A%

ChatGPT [HHIRAIR 25 FH P AL 2ok TARZHT XA PR, X
LLXERAPRAL, —HBE ChatGPT ASHORIRMEGHER, 4RI A
REPRIEE L, 2 AERFFIRF, M 2MAPY ChatGPT HIEHAS
SR, WHEHE. BHIEGUEGEH ChatGPT P AERXAE, ChatGPT H
PRIV AR 1 112, RN X XAk AR 2R
=Tk, HIEHNATERFIME, ik ChatGPT NAKLRIRS, R
RS RFTRAAERAE, REAEE T L E RSP, FES
TN HIROE

WRARS: A XS EZ 2 PN T ChatGPT PSSR YN A, B
HERIA: PEERENRSE IR EPEZEH ChatGPT WERIENE
FHATIERS, IRANRMEA ChatGPT SR TEEREARNMTEAT N ; &
5 FHIF ChatGPT RHBEFEHTEBIE S . Tamkin et al. 245 H, #HTI
ZRIE SRS SHVCTRIT AR E 2 IR AT E A RER IR A AY
TIRERVAANREEER, AT DATURHBEE BORKHY & 8 AR AL 79+ A M=
ChatGPT #5858 F Y75 202 5 224 HL S Hnatk AT,

CHRZHFREH XN X —F R TARFNBRRTTR, FEFZENEW
MERERMER TAE:

2023 £ 1 H 31 H, JF& ChatGPT Y OpenAl ARIEM T — MHEAFLE
B AT AR 7 2K483, IR OpenAl AMNIAL R, %K T
“ATAEBSIAR” KRB EIREE 26%. %57 K aiIIZREdE S 77 X an
N EEREBOREIGR, N TEMER, 2RI AT AR A TS 1E
XA, XM ZEARAIRETT AR R

WiHAE A2 Mitchell et al.PUFEH T —Ff Zero-shot 1Y AT AERIA
K75 1% DetectGPT, ZATERA AT SRR A L5 /ESCARTE B HAth
AT BRIHATCS 5 i 5 EE A AR B 2R (LRI THIBY, A2 iR (R
HISCAN AT AR, IRIEILSCTE 3 MRS LRYINASE R, DetectGPT
£ AUROC X—PEdiabs Lidid 7 Bl SR HAMR Zero-shot 77 1%, Detect-
GPT WL R AT ENGEIE, (B2 e T Eaethm b A s AT &5
M FE, MR AL BRI BEAE T APT (40 GPT-3), JEiEHEARSIARN
R,

Shttps://openai.com/blog/new-ai- classifier-for-indicating-ai- written-text /
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BHBRYL, HATNT ChatGPT HalA SRR B SRR RERIEA
REQ NI, REMLIHERRIIENTTE.

HIREEME R EEXRIRT ChatGPT AIREAEREIR. RS, TEX
R ZRER. ChatGPT A] DT HEALERONRZ F P I — MR EE &
HIFE, ERFUREDPIRES, ATRESREREMIRERE, MmHRX
fksd, REmMIIZGESEUERNGEES —ErlEE, HAlFERER
2 S ORI B EX SRARIIAE AR 2 AU AR AR B AT IR S AT
0122 ChatGPT #2411, ChatGPT HIRATRTERAFERE E3g At
EHIEE, MM$ZEZHERIERIRS MillgiE SRR ERIEIRER
e EFHRTRES IR AT 2 FR AR E BRAMEIE, BEIAMESRIATRZZ
%23,

TE—EARBURAI YUK, FLANTERFIEE Y, ChatGPT IR EERES S
BEEGFH, HRNEAERARS SSEAEERILRE BT A1
PRI BRRIE, TSSO A2 E S B MR % . IXTE ChatGPT
ZHMLESH 75T, EE ARG IEM A TR R G EEA HRIZE
SRR, XWREARELHARZ H X 3EAE BRI ST,

RS — Rt 2R, AMHTEEME S HRBATRIF B 8k
. ChatGPT HJ—NHNHHBIIIRERTEHERTI%, KLEE, Google
T, BRIIENEEREESERREF IERERER, HE2aR
ChatGPT P ARG RIR M ARG INE AT RE = FENTALOY Chat-
GPT (SRR N, RN HAMSAIREENEEE, BOMESBIATRLL
=, it SRR S R

HENEERA LT 15X ChatGPT ZE AR IEM M T S5 1951
SR AR, O BB T R R R (= SR A 77 T2 m] A2 30 A B R A
1B S B OO R IER AR I, RN BT S SR IERY 7T 15, B2
ETHERRERITTIEATREA RS, RO RRUGE 5 B SR RIS R 5
ANHIEEE AR X A,

FRRATIEEE XURS: B AA TSR XU 2 fa 72 F PR ATE RIS o R B 28
HEEREE, SEEFRAEEN ChatGPT i HAMS EHERT R, FP1EE
Hl ChatGPT A TRERIMEE B AN NERME BB — UL T EE
KHWLEEE. DAGBERMEATRESN DNARPLEMER, N5 %215
Wi, [ e LU E R RA/INEE N REERER S ERE R, B
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MELH R EHER LML, LHERFEGHES LR A]
A, AP RMEREZEMEAREE, ChatGPT AIRETEAWIHIAE S IR HIE
SRR HIHEMTRE ST, AT B AT H K

IR HIPE TR ZEMNR N EAT: 1) EEEH P EERERA RS
2) MEIPIERRT] ChatGPT A T FEAAE BRIV AR A,

WP SPLaRwZBGHERE A AEREH ChatGPT NAJRESN H /Y
DIRPEARENE, XA ESE ChatGPT AIREFER A RIBR, KEHE
XA A, ChatGPT thiY&T), CIFEERE I REE—
SE R NIE RN, 2RISR RIS 2 A S0 B LR R~ A 5
Wi, —4EH A AIRERRS ChatGPT JXMEE B IEHLaF A= AL itk 83 fik
Bk, M-S BRI, BER A HENIERFENEAL, HET
XSG RGHE B LR AN, BEIR OISR MANERAN R
SEMATR RN X B R G EE RIRAIRE A RO, B F P R TEIR
RORBPIRS FROTERGURIN AR NI, M40 T R G
o FAPERTIE S R ENARAE N N TERERIEAINA, RIS R IE A
EPEERSR, AIRES RO PR RS, Feanglsh, THk, g,
BAELOHBIRE LA TEEZE VN ChatGPT HIMMTHE1E H Y.L
BBIRTAYY M

AHEFIEME KA E SRR BRI, Chat-
GPT Z—MICRARES B, i ABERRIAHR A T HAE g 8 dm
HIHBUICRATE S B ARG BIE A E W AAEAE, ChatGPT 7£1X
Mo BE_ EYIgRE tha i Eng, mTIgSErEERBFE, Hf
AFESAAHEMZ RIfFEZESR, KIAIRES AR, SUEFOMEIIH R
W, FE 2016 FRERWT A RIBIRAL S A Tay SUE—RZ HHLAZRBUC R
AEMATEACH —D “MREAE”, XA 7 — KRR EE. AF
5 I IRIRE T YISEGRRIIIZIERR, 1£ ChatGPT HUHEE RS, &
IMERT PR R B A F 5 1B,

FIBU=BURE: AR BUX B BLEE M N T : 1) ChatGPT Z R RICMA

AIRTREG 2) ChatGPT PRI ERZ S EA IR
—EGRBAERAAE THEG R, EREHFEFR], meEREN

ChatGPT TEX G A AT REF i FIR VR Al IR E BRI AR, RICHA )
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VU=, X — RSN AT RE S E T A E M B R SHE S E LIS
Wl

EIFRERTEIR =2 (AIPPD) 2019 fFR AR (AN LEREARIIHIR
A RBO) AN N TR REE e HA OISR P A AT, HizEy)
FESZ AR SN R HABSRAFIR LT, REREIRIS ORI, MR
KT PRI L REA R TTEIRGIA R, (B2 ChatGPT T 7ZHIRN
5% AT RE T RN BONE 77 T E A B AR E

ZEWi RS ChatGPT MlZEHE. BEHMANRERERS, FEREN
ZERA, WMHAK ChatGPT RBERMTHIR G, X—HEAR AT REHIT
NEEER R AT ZEW, PAS ChatGPT MUSEAHMI GPT-3 BAEAF], RH
V100 GPU fi@EHEM AITHHEEE, Y% —Ik GPT-3 BAIFEE 355 GPU
, BRHN 460 TEIT 5. BEZERZEMEIZER Tom Goldstein 1E 2022 4
12 A¥ME ChatGPT FIFEEN 1 B AN, SRIBITHHRHRAETH
FTTIXN RS,

ZEWTATRESFEMN ChatGPT FHICHI N T RE NV BIYAF5E4r, M
REEANIESE, EEFM ChatGPT HXFEARIE—P LR, HuifRZMN
HESZEVAE ChatGPT 2 LT, {HZE ChatGPT HETMWARSIHEARRE, —
B R, XN FERAAUKI T ChatGPT, 43R ChatGPT AREFE(E
IR%S, FMEFTH P ISR,

B RITEIRZ ARIERERN, B A RARIEOR N S HAE A W 5k
B ChatGPT FIFE(K ChatGPT YZRAMI /5%, v EIdId BARME A IR
= RERS ChatGPT HARTE R ZEWT Y R

hitps: / /new.qq.com /rain /a /20221026 A00USMO0
Shttps://lambdalabs.com/blog/demystifying-gpt-3

Shttps: / /hackernoon.com/a-deep-dive-into-how-many-gpus-it-takes-to-run-chatgpt
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% 1.2: ChatGPT fFLEARSEHI R

LV s

ChatGPT W%

#iE

MRE kA
e 2

MEEEIREIIRE R (IR P —BEE RS, A TR TR
RS . BT £, MREAENIN S T —RE
M, BB IS | MIRARE], XEMI AR, AMEE T A
RIS, HON T ZREARIIFET. T2, MhovE @k, iheEi
HEEER, MEEEHOR T —VIE, IEIE BB, M BRIl SR,
B2, NEBAITHIR, FUR TIURESR, MRERSNEFBIS
TSR E L, A L, AURIIRMRIRSL A, TR, WX ORI
N, —ES), TR S SR, X NIRRT, MR R T it
AR ), NIRRT R SRS, I B T i A RS
FZEAs, WAREBheIR, RS, RARR T IRNE, ST B ORI ERR.
AR RAEL R E R AN AER], W0E 2 AR b — Rty <)
HIRATOARMAL B VRIS,

AMEMETCIAPRIIE;

RIE/RUSRARA)
b % 2 W 5 BR
BA?

FH/RMFMIET 2022 4 11 A 21 HE 12 A 18 HERBIREET,
I, ERTIEIRREIX AN A, F REE R AT, O RF L3Ras R
%,

IR

PSR
5.3, FiF 1 JH
KB T RZ
E2)

TR EREHELN 3.1415926..., AR 5.3, K6 EERS
T 5.3 WHEMNEIKSEERNER, WRBAMEHERAEER, B
3.1415926..., MATPOFREHFEN 1 BERPOBENER: A = 2 =
3.1415926... x 12 3.1415926... FHEK, HEE, HTRERZ
—ANTERRAIERI/INE,  FEFRA TR T 5 B TR, 7ESEBRTFS
R FIE Y AR UE R T SR N R

SRR

PR R
L

EAL B2 an
(S ib]

Bl —A AL BIF, FRERGOCTARBAT NI, PEBURARARMATA, 2
AHEAERAGTEN, 9 7T IREAEEE, Ml N E RS, 8
PR WRERK THRESTTRENEN R, HH B REENRRTT
K, BIGIHRRG RS AR], SE PR L RIS,

FAL I BHIRIEH A — IR “BRB BRI TH B XA R TE R
RERITE L NTIFBIT R, DRBISARIE G DA R R 1. B B
IE 2SR BSR4, DA T @ BLSH BRI 220 D it 2.
MR TR BT SARESUO IR B B e R g PR B LR, ket Bk
FabkHEE, 3. ATH: SIRSMHARSI T RIBISD, FHHAELKEN
BT H ) baRm A, 4. R B NRBIE SRS LR 4
FPAEMAAE, XEHBBIAIHR T, 5. BIEBE: BRI E M
BUC AR A ENAE M BB, B el EREMAGIE, B
FIFBUS. 6. FIFBE LATARBEENE TIEMIOGE, BIESAE: T
HEEERUE, DUl REERNE, e mas, i H
ARSI BRIBUSR R A RN T BRAEMR — LB, &
WASEBCE AP ARG R, TEIDR LAY BIIE DRI Bl

A BSELE
A ENK.

R AR
A=A ig?

BT
[E N

FREA—DN BRAERARR 20 L PEZFLANFER, BHMIT2H
AARRIIN. BRI EARARA, 2R ESCABEREAZ —, REE
i GEAHIE. BT Q IEfR). (W) 5, MR ARSI~ MER,
RESERA CEEEN). (B, GLHEBRIRK) 5. REMMIERNATHEE
R AT, (AR RE AR AR E R, Eit, ERAE AR
[EEEPNS

IR AZPDRRIN, AR B SCAEm A R A X
e BHAHARBRA, MEMARNETREBA (FSCEERT), WAR
LB TR, ERFBAR, X NMEFIRNXA, 556, EH
AR ERIIAE P BAR, SRET 1881 4, L5 IiE. R
[E, PiHERSFENE, FAMALET 1897 4, K TRE, JiH&E. Hid
E RGN, AR EAR, SCAERABA TRORII R, B st Bk
RSB ZERNHLIA, T IR 0 S8 B S SRR R AR B, Rl AT A2
PINARFEA,

HHEIAMEER; Bk
BHIAGE, AR
1E.

Al REZA
LR, RCR
AT i —: fth
MW T,
o ffIRE T

TEN AT, FEHEH AR B2 DI NEREE &id, F “M L
R FEAREGS AT H eI T iR AR AR B RIA IR IR,
MR R AR — DN E EIEIAT, AR A AR S S A AN ST IG ) 4R ], 3
PEONTREE A, R0, Bor SR, EEAER T, M ETREa
T, IRAEREEN, RS DNAMAE A R EWAIbR .

R A R
B CRHE” BE,
ANIE A
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P ChatGPT HXEBLOEDE

ChatGPT HEBEIGE T HE G2 OREER SIS, AR
Ko AN BE LB Transformer ALY, UL H P g & AR AY
Prompt/Instruction Tuning 5%, HIRIH A EL4ERERE 1. AR
NEEENFFET AR R ST RE,

2.1 HTF Transformer WITRIIZIE S B

ChatGPT 58 KHIEAAEAIR F Transformer 2844, Transformer!26l5g—
FREET BIE R IAUHIRIRE R E MR, AT DL ROF A THUAL B P 51 450408,
JREGH) Transformer BRI EINOCHEAE M JRtdanfl ey, HiSasH T
K77 e B — 2P A1 RR, RS L A R R o RT3, 9w
T 2SR et 2580 2 R BT B R AT B 2 I 2 A i ik, P BTEE
JIREGR] IZE S B AN R B 2 B RS &, BITEE EMA B RIS R
i, BRSEERYIPEMAAEME LER, XMYLEIETS Transformer
FEARIREAS A FOt A B PR EARHIOC R, ER4E Transformer BAYEA |, HH
ARATAE T =2RIIZRIE S S IIZRIE S RA, ST ZRE S
AR RS || 2505 5 A8

2.1.1 g milgiE 5B (Encoder-only Pre-trained Models)

XA ZRd AR P R R 46 Transformer BRI SRS e, 1
PRI R 55 38 i e P S TR 5 555 (Masked Language Modeling),
RIFERD(E (ARFR AT [MASK] #fit) A A+ —E ELlRy e, 22
SREBUARYE 15 B B ISR i, KA A RN LIRS

BERT[P!, ALBERT!?", RoBERTaP81%%, & 215241 % 44 RI#S 142 diLps
I

o
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BERT BERT & ZRSHMMRETIIZGESER, HEd#miEs
BRI R —A)FESS, X Transformer FA IS ECGHATIRIIIZE,

ALBERT ALBERT 22— M2 &AY BERT BH (B35 @i o) fiftial m) &
MEFEFNHEE Transformer ESECR BN RIS ENEL

RoBERTa #H%T BERT #i% RoBERTa fEWIZEMER, R 7THEZH
AR AR B HERSALH] CRRARIR A —FEAR I A RARIE), BT F—
AIAESS, FINRAH T ERBHER D,

2.1.2 fRIEHIIZES B (Decoder-only Pre-trained Models)

GPT (Generative Pre-trained Transformer) ;£H OpenAl #&HHIHH
fEErdas R P ZRR, AHERT Z AT, AN EFJREN T8 MES R
IRTI AR, T — NS TRz A RE AR, KR PR T i
ESSHATIIA, TEARTETRNAG GPT RIIER, 45 GPT-1. GPT-2 Al
GPT-3, & 2151267 GPT # THEAHEE,

(1) GPT-1

GPT-1 £ X ¥ “Improving Language Understanding by Generative Pre-
Training R HHEH. 75 GPT B A, KREBIREE S HIEHHEEKX
BATHRENSRESE, EERESIENIANZERE, XMAEE EIR
il 7 RAE S UL S5 PERERY _ERR, QTR F A 2 AR B RS TC A T e R
FREBIRTIZR R RS SR GPT-1 HaR BRI E — DA, 75 ERTE
B AU TR 2RSS T B AE SER S E AP AYRIE, ARESSY
I AERAEAR AT RE BRI, X EESARYE — TS5 BdE 22 S BRI RMEZ (L
FIHMAESS b IR MR TR I EiE b 22 ) 2R R AE N 2 [
B RHHESS N GPT-1 AR BRI S — N A) i,

GPT-1 MR 2, 1 12 B Transformer Block (HER JIAEHF
BIRAREZEARIER) BN, $HNE— R, GPT-1 M T HERIG
Az i AR R BON BT IR, IX A EARERI AT DA B0 P AR 26 7€ il
i—1 > token, XZE i P token HEATHII, BT XM EHIRKEL, GPT-1 %L
Al DA TCARTER) B 2RE S BARHATIIZ, I BERBRRIEEERESTE
MAER.

BN AR, R TR BT )E, GPT-1 &M TH
PR BARE T A BB AT (B 1 AR B RE S BE O Hbid B R IE55. ZaEdmA
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token FHz1, o, ..., 2, THRE y WEIESE, XS EGHITERIIZE
B BRI ICARB R AR E N 51 IS FAR A B B 1 EL S AE

HARRYL, GPT-1 fERMATCAREERE EAZR 2 )E, HAHAR
TEEIEER ) BAMESS BRI SEGHETHOE, SSl TR IR aR1S 89
HIPIEE RN NIESS. £ GPT-1 22 H1, BARESCEGUSE Al
G752 Word2Vec®); fEICZJG, GPT-1 H B E IR 280N
2 RANE S HEARINZTEN, WX PMHAERE, GPT-1 fl Word2Vec 7E
BARNES R RAERIER 22K, @i i B /Y 77 2R B 2R TE S YRR
BN, BRETIREEMBEMES,. HEMNESNERXKE, GPT-1 524
FERIA M ERR T IER AR, HEdEE SRR K 1S5 RE 8~
SIEIR R = R ERIE S R 2.152 GPT-1 JFCHHRVEEE, M
& GPT-1 BUZEH AR IZRIN Y B ARk AN T A RS B THE
IS i N5 i O AR

Text Task —_—_ e
Prediction | Classifier Classification ‘ Start | Text ‘ Extract H*{ Transformer H Linear ‘
Entailment ‘ Start | Premise ‘ Delim | Hypothesis ‘ Extract |*’ Transformer H Linear |
Layer Norm ]

3

Feed F

[
A
[

12x —

D 5

@ ‘ Start | Text1 ‘ Delim | Text2 ‘Extract |+} Transformer

Y Similarity 3 Linear
‘ Start | Text 2 ‘ Delim | Text 1 ‘Extract H Transformer

| Layer Norm | -

G
A -
O :
- ‘ Start | Context ‘ Delim | Answer 1 ‘Extract ‘ﬂ Transformer H Linear
Masked Multi
Self Attention Z
1 Multiple Choice‘ Start | Context ‘ Delim | Answer 2 ‘Extract| ;

Transformer Linear

Text & Position Embed ‘ Start | Context ‘ Delim | Answer N ‘Extract|

2.1: GPT BRI KAl 75 20

BEASKREL, GPT-1 FHEARE S — MBI BAES RIE, HEZE
T A B T IE AR VS E_ ERIESS. MWIAERIAERE, GPT-1 HhHE
JEAMHANERE: F— 2 2017 £F Transformer R HHESHRIK HAIES +
KEEE MR R BN ATEE; 28 =12 GPT BRERIIZRI R A 73R
R 2 DAN B 2 RS R, (EA AR AL RENS MR MU TE R Fh 2 S I AR
RBRAUTETE S SRR THESS IR R Bl ZRF0 NS5 Z RIFERS 1 RIR
PR, (ESH — DI R MR SOy — S5 AT Z
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(2) GPT-2

5 GPT-1 W@ il - iRve ORI 2 D N ifE S5 A E, GPT-
2B INMIE T Zero-shot ¥E FIESIRINAES . Zero-shot SEFRMAIE
RS PABATEMINZRE0E, BRI EARYE NS5 RIEEE TS
EEAe, TORARIEZS T RS BATEAH SE TS5,

AR, GPT-2 HR A X GPT-1 AU M AT AT, M2 1E GPT-
1 BB ST AESHRE R R H M0, & GPT-1 FRIAIFHE
% p(output|input) N p(output|input; task); FFAREIE K ZRAIEARE A
PANERIAR S E &, BATE Zero-shot IRE PN Z/MEEHERTE
PN DA

IR GPT-2 FHIRABRIZN AR, B2 HRAESS 1 Dyt i i
I ARBIMTAE Zero-shot HIBEE T SLIZ MESSHIAETE — HIES E
Bo IXAFHYEAR S L FRRAEEIS HERRE R, ARMFIREBZ, (£
A W EHESSHE AT DUEE Te B 175 TR TERR,  BIMEAT 554K T DA/ E A AT

%o

(3) GPT-3

GPT-3VMEH 75 GPT-2 MHFEMBEIIAZA, SR T IR BRI
XTERERTREME, —HIIZRT 8 DARKRPNIIER, HREERIEA 1750
CSEHIBRAIRN GPT-3, &R 21288581 T GPT-1, GPT-2 1 GPT-3 {J
S¥E, BRIZ DU AR BHESE, T7 R B B GPT BUIER
(7N

GPT-3 s TEMIRF R K. RIKBIAEM T, — 77 HZ B G
R, S¥EMRZ, BA 96 & Transformer Decoder Layer, &—2H 96
128 gERTERE Sk, IR AREEIRE] 1 12,288; 5 — 7 HE %k
IR BB R IIBIR, JRF| T 45TB, (EIXFERRIRIEL S EdE &
HITEMTS, GPT-3 TEZ/MES LRI TIFEIURAIMERE, S GPT-2
KB N 2GBTS A ER, GPT-3 1E Few-shot, One-shot F
Zero-shot “FIZE FHMESSRIMESE T BE T

R GPT-3 BUS 7 NHENRER, ERWAIEFZ IR, HIanKA
A EIG R S SIS BB RE B R s, X T — LR B E
TIANBERBIRGF5E K, DA RIVE RS K A SRATAE AC PR AR, (RN T
GPT RIIGRIF AN BRI M AT, T2 AW 1 Rl ZrEdE
2 ARSI SEE R AR, IGRINER, XER ST A
TCFAEARANE S A R B HEF AT, AROKER & TR AT TS
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2.1.3 HET RN HINILTESER (Encoder-decoder Pre-
trained Models)

BT Gntg e SRS TR gmid i 2R e W%, 1EE S PRI E
55 LERER, (BRI IR TR RIERIAERR, AREM A TAEMRIESS.
F T I aR i o R A e B mAEK, a] PUERE RS, HE2ERHEE
MEEEIG BAisl), SRR “ Bx” WAL RS, SRZMNAZEE, #HAt
PABRNEE, — LR PP A 21 e 51 B SR R Rl S ARG AL, gmhd as e
BRI A A RN, SREBIF LR A AR . & 2. 1512382580~
A T2 BUASR

BART BART HJEARZGER A — DA R S b g B — D B A B9 B [ )3 f#
Wds, RABINZRTT O N S A SRR R SOR, B iR T R
¥, TERERSERHETY, BART &— BN IR — RHIRBER R HITRE X
EEINIHIPARE LS R BART fE4E5 BRI BookCorpus (a5 LIl
2, BdEEIX 160GBEY,

T5 BART Jy /RN FEESS R T ERMIIZRESS, SHMEZ D
ES5 LM F AR MEREIX — A, BHETRERE T —MgraE: K
FTE BB S EPES G — “SORBISCAR” A SESS, T5 @i EmA
ZHTMASERA, SKH T A MBI as B, SORTZ, &I
FLZMES. HAEREIFENER, SREMSFENHIZGEEE, T5 17E
AWML IHIIER C4 FdREE L TNIZRY,

Switch Transformers BiEIESEUPIRAHR, SEEEMAT LT
HE e R MERE, (HREZ TR AR B A BB )2 B &, Swicth-
Transformer ¥R S LXKMW (Mixture-of-Experts, MoE) HJZ&{Fiaf EAH
3 Transformer R EZEER, SCIIG IR RST A IHERLN 2 5B

7,
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9[800%) 70 191 29(J-OU}  SIOULIOJSURIT, U2IIMG

913000 £0) arr 29(I-ouy QL
sndiopHxyoog
RION “erpadiIAN UsTISuy INOOV 29(-ouy ravd
eIpodiIp pue gsyooq
‘I800g ‘ZIXOLIIM
IvuedQ TARID) ToUmoy) deL1 20 €-LdD
IvuedQ 1XOL,AOM INTVST 2d ¢-1LdD
IvuedQ sndiopoog INLTT %d I-LdD
iRy /2PN sndiopsooq “erpadiip IN9GE ouy ARt icRa k|

o100 sndopyoog “RIpadiyI\\  INO9 = 93IRTX ‘INST = 03IeT ‘INGT = 9seg  ouy Iaad1v
o[300D sndiopyoog “eIpadiyIpy INOVE = 981eT ‘INOTT = aseg ouy Tadad
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TR L MLG] ToULIopsuel], 3 <1°C 2
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2.2 PR IEIRSRA

2.2.1 PURFESIIMAR

8% > (Prompt Learning) fiji R 2IET —LE75 A9 E NiHE
SN, HER R ARSI SRS R R 5155, Lhanfios &
FRESN, WEZINMEEZMA “TSREM 77, A5 2K0 57
BEoHn, MiERESIMEENRTE “BRSREBW T EPHE LARIES
R BB 7 BRSNS, FEARTEIEAT R,
Az RPN AR DE LS 3 — 7 KR5S

AIDAE Y, $n S I mh s SNhnk 7 5 IR B R, 1
T AT DA R RS 1| 2508 5 A AE I 2RO A2 Hh SIS SR KTE & iR
71, EAZ AR AT DATE SR R IFESS BRGNS R, E8HEE T
YRR T B RANES R T, SRR SR DAGE,
BT HELFRIENE,

PR SIEASME B, GVMEART R FIIEEY > (In-context
learning) , BUTEFERAMIAJLADZEEERIGIF, a0 “SEEPE 2R,
BEEARER, KENEEZE 7, DIRIEHEEES R EYERE
(Chain-Of-Thought, COT) (FATEAEF—THIEMNH) FH,

HETiRYS], 682/ (Instruction Tuning) 7] PATEIE/ R
ST INsERR . PR ) 77 R AR 5T H RS2 A B I g e i A\ SR IR 25
H & e SIS AERNR, T E ISR RIS, 5 3 ST
2, T8I HIE TR GEIRN 20, memBEdmE “fae
(Instruction)” FFAR T, EI AL BB, (BRI TE L
fRAEEE, 5AFITHIHNTE; EELYSH, ARSI A 2
RN RS, MREMAFESH 4527, AMESER, RAITRERIERF
RS ER, MEHMEPCEC R EREIE, “t527 26T

o IER NHEIXATERIESIE “ChatGPT HRAH ] T HRERLEOR?”
o TERBA N EIZAIEHTHSONA “RAKER ChatGPT 117
o EWRE -EMAERNRE, FAPEEY, 1L, 5,

MAEGIFFRT DA, [RA B RTE S B UESS, 2 E55 2R
fAEE, MR T EAE AEIIBR 57, WIRM, 4 1R £35S
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IRRIAS] —E B, REILEER] DIERAE WA ZHEA (Zero-shot)
155 L HEREREEEE S, Fit, 5% UGS BRI ERE
RHTIE S FRRE ), DASAEEARARES B TR Y S GE ). OpenAl
RHAY InstructGPT BT FYHER 15 <% S EAE, ChatGPT & T
InstructGPT BI757%,

2.2.2 ChatGPT PSS

H4E OpenAl WYL ChatGPT Flt HBIHE S~ S IR R HIAIE 77
ERNZTTES InstructGPT KREBHERE], FHIRATTEH InstructGPT #43iE
P BUEHERAT,

InstructGPT B “$5°7 BESEHMWER A, Hrh—Er i T 25K
M PR OpenAl [ APL JERYESLANA B EHE, XS8R A6 H 2 JiEL
2l TEEXRENBIRMEEEIE; o BdENkE T A LThRiE. 7 #
PRE N RBEB AR = 2 I EdEEE, OpenAl JEIS AITHARY HHAZANE I, B
W7 H 40 NHBRRIFRERIBA, 1EIXE% N TAREREIES, S h=
%, H—RN T EmBdERHESNZAENE, Bk ANRE R EEEST
“FeL7; HTR/IMEAR (Few-shot) #dE, HIfREARTH “F527 F1—LEXt
REEIIRERS, T IIZREERIRIMEARZES] (Few-shot learning) REYT; H=
JE1E OpenAl API FEVHRIHGI, ARk N BABUTIXEE GG HAHEEIR “Hs
L7 R, XERIECE TIES PR WAESS R (R, RIE. BIR,
W5, B, R5E), Hb 45.6% B 4597 NAERUES KA, fEAE
B bR R,

InstructGPT JEI TEAGIEN” 527 FRE L TE R EMIE (Super-
vised fine-tuning, SFT)FIF:T A T A% >] (Reinforcement Learning
from Human Feedback, RLHF) DPAfEEE 5 A\ JF5 K455,

eGSR &, RKisHiE2¥> 5 HEHA 175B S8 InstructGPT 4
B RS SINAHEHESE FLAN, To B TREIRAE AL, InstructGPT
AN L FLAN, TO P/MERIFERCR BIH —ERERR . HIFE KRB
IHEE L

H—, AT NLP #dEE, LT TR TIFNR NLP 5
NS, IBEESS. BIRSESESE), (HEL b, 5N, 17
OpenAl API _EAEFHIIRIH R, AR 7 2K A BRSSO G 2 1745

"https://openai.com/blog/chatgpt/
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RIEFSHRAN—ERSY, TAFBIERAE RS A2 G FRRH— 28255, Xl
EIS AR AT NLP BURSEEATIIZRAER, B /IS5 ERERY
%o InstructGPT JEI LEARE N RKEARER A RN SKIR KU S THL
M a7, FHIERIIBATIIGE, ATE AR RS EIX £ 75 T A TRORHIRL
ESITA

HZ, WHERAIE NLP #dEk, RO — el LMIE S E5581T
MR, IXFRRBAL T RSB R, AP R ATE S BAME H A M S 2R
T Kitt, REMFLREAEAAMES IR, A REFESLIRHIRTG EAFHIRCR,
MM InstructGPT FTHIEIRIHE S5 SIHRORIELS A] URAMEGUERIRRIE, 1@
AFRERBEEAES AN 152" BdE, FBIRRISEA IS LK
AEFEREST

2.3 H4EHE (Chain of Thought, COT)

NRAEFRIEUE N BUX R E ZAE PSS A AR A, I8 2 A 7
RNEANHRREGIE, B KM, HmAHRENESE, BIAsRER- /e
BRI 24 TI, 12 KSR T (408E) —8, MHBKE 36 11H, JLRATEA
B5E (LLAE)?”, AR (1) “4UEdt 24¥12=288 (T1)”, (2) “/
BHR] DAR 288+36=8(K)”, ZItak, BT AR Jason Wei (Bl OpenAl
RT) SR T B4EREDB ) @R MEARTE RS SR A — R 51 )
AL BRERA T RHIBIE S B HEIEEE S, B 2.2 RERNE T
A EAERE SR (E SR BB N F R

FHEE T — B IMEARTRERY S, BAEREVE R SIE LIRS | AR :

1 ERAERERINES &, ARALRT DURE R B4 T 22 20 B A (R o o — 2R
HIRTR IR ER, IX AT DARF SN T S BT IR o FL 2 75 ZEAE P A ) L

2. YEREON BRI AHERR T ONIR B T — DRI A L, s A R
BRARSRIRIN R 18 S RO T AT RE,

3. BYEREHERINV 2, AAT DAR T 2CA N R EOR g, R HEERAIRY
SHOEFESS, MH AT REIE AL 7R 2@ A 5 MOy AN,

4. BAEREER T AR B, AIDEER A2 A TESE > (in-context
learning), MIMEFRIE S BRI HAEERES )
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DEFRTES BHHHRETRES

//{&ﬂmA, \\//{&ﬂmA/

9 NSRRI, DRERT (I8 —
BE: NESREUTH, DREET (L) —| [P NBESRIONE, LXANRE (E12) 2
) s Vet

B, NEERONH, LETMER (I 7 | lex. () (M) SbHBas/bme 26

ZE: 8K N e
288 (T1) (2) /MBAJLRALAESS (OE) ?

288:36=8 (X) FIMGEER24x12:36=8 (R)

[B)RR: SERRZEARATAGE 1000 NS, S1RAREE

TREEA 0T, BEE/LA? P STSESREILER 0000, WRBRE

B 74SZETIX105MEERY, BEIE/LR?

. AN /

REHH REHIH

© (1) UESELRBEIZZ DMEMNIE? 100-5+4
(W) (2) 78BS ZFE UREEIZZ DIEHAI? 5x7=
(WE)  (3) 105MESM#1 73S EBEITBILIR?

105+35=3 (R) FIMLZREEI105+ (100/774x7)
=3

&l 2.2: B4R R Y SRR

i
"
o
>T

TEBSI LR b BUE S TR AR 5, FIAHER SR “Let’s think step
by step” (IFAT—H—25 %) LRPEERIINE, MifiEsg 7 B8H A
TEEE R BRI,

2.4 HFAERFREIEYS] (Reinforcement
Learning with Human Feedback, RLHF)

RLHF /& ChatGPT /InstrcutGPT LBl 5 AR EEIXTF, RHZIE A K45
4 RURTREAE BROTC T T R 2 SR A B BEROR DS, B A s b o7 STRE SR N 5
B, KRARAT 739 U AR B -

LB %R B S ERBULLE ANy RS, B2 DUfeR
FMEEEEA, THRERERIMEE T, KR Agad g ms
N T AEEIZREAESLE, BAME, BT EAERTEE LS
AR HXR IR R R AREE, A5, RKEERAH G-
FRERIIGRREAR, ARG HMATERSE, R, RERNEEE5N
ARHRAN AR R RIEZ ZTH BRI PEER IS ASEARE, hm SE AR AR
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A5,

ERGRIGIIE 4@ IR RS, ChatGPT /InstructGPT HSECRKHK
MO —FPEREE, R SIRAEZE TR TSR, H5E, HATRISHRIEm AR
BWRAEEE, Aa, RS RS A P TR, S5 E = A RS
MG, ESEERZ, AP BRI O, SRR E RN 5 I
TIAZAIR KL 51T, A, 8T ERAE AT NLP #dE%E FRYTEREIRL,
SR S FT IS R 1 Pl R %
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FHom KBNS SRS

FHTHER ARG E IR RERENSHERIARZ —, AMERRK
BRARIF T RRCR, EOE TR AR N KB A RIS, RAEHIL
SN T IAT RS RERL 2 [IR)R &R DA H AT BFFAT TR, #%
TR MSEFRER B AR A R, g T I R R Al H B AR A O
BRI, a7 EANE RO R, TR A2 1 BN R R 4
FIANIRTT 2o

3.1 KBRDHTHHEER

BE%E ChatGPT AR, REUARTHIIZRFER IR AN AR SR = LR 5
FERRR . [ GPU BE-RIIHTIHEZ AT 2050 B S fE A al dsk
FII8I5, NVIDIA i H#21IZrE 8 GPT, #H T 3072 5k 80GB A100
gk GPT, BMAHRMIBERISEHEIRE] T 1T (GPT-3 JRARM 5 )6, 40
IR ISEEEE, P — GPU BB RERZERA T RAANEE, H
AL, GPU HATRABARIIGN SR, NEFEGHAT AN E
N EE, KRR T R B R B e R S ECE VLt 73 1
F|Z5k GPU £, HEFFARE GPU k2 AAERMINERE, BIRE SRR
BRI 8, @5 GPU HATHEA FIRP RS :

BADHT XA TR RS0 GG TN B MEARIRIES, JUH
BRI ETRIERE, —RAGER — PRI SERHREE 2= —5K GPU
+®, BERNTA (GHZKEF) . HWREEZERESEAN AR
BFE XK Tensor ATV, RSV FES 2 EEIAFRE GPU +H,
GUERAN R o A BRI RE_ERNZ AN, AT DA R — 18Kk,
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BT XM TR R EE ey 2 N E Sy, NIRRT AT
B—PEEANEEE, REHTILE, BT ARENIZRE R 28R
WARIERS), BEARRESHTTR. MREREFEFF1T (Data Parallel,
DP), REFNAAEHEIF1T (Distributed Data Parallel, DDP), FH#IHH(
K52 FEdEFH1T (Fully Sharded Data Parallel, FSDP) |, fEFH-47@ (S5
R ERE T RIERFA, HlLEs7 ST PRIBENIELE TREE (Stochastic Gradient
Descent, SGD), MRARMERE T IXEIFATRISLEIREZ S YIZRd 2P H

—RRE, CPU M2 L2 gmte (a1 55 —MoF T, LU nl DA
KREESHFATRCER, A DACEEE RN AL EEE, She02 AR
BERITZ BIAFEZAEEVIHEIA 2R S, BE T T RS, w@E
AT BB IR AEDREIE I, GPU HATYmARAS w71 158 — b, fLrigdf
ITRIRI NN B, AZ AR RT R, SRRUZERE DR R
A RS &, AT DA MR TN KRR & A 2 A AT S A
RIHEIRsE AR, RERIEIZREF B TR R ARG T FlIATREED GPU &EF
DIEHRFFATR T o B T3, PN — D RER, SRAZ S5 T
T, KRBT 58 GPU AEILEH 755, B85 GPU XY
R—PFHE55, AILURRBRIARR WA, B 2R U2 K Tensor 73K
Z 8 Tensor MATHATH R, WRELHHEH, JERT CUHEA R 28 H I
MKEIFAT, EE—F “h7 7O TRE T ERER,

B BN SREAH GPU =N %, ™S4T kS5 4 < A
FIEME. b, BEIGET. RUKHTSERBRENRRIE . MRA 2
NNZER, BEREHITEEERBNINGRIE XHENT4 GPT-3 BE4&K
T —F, HREDEEWTAEM GPT-3, HEl, EE&AMHAMEAETEK
TALSEHIERBEAIZRIHEZ T 22 NVIDIA F& R Megatron-LM | &
IR B ST A4 B DeepSpeed, [E*HE K PaddlePaddle FI4E N5
& MindSpore, KZEFHATHEZRERSZ£F PyTorch 3 fNilIZE, wJPATERRE
{CSEFBIEL 25,

3.2 FHTIHRAESR

PyTorch !
PyTorch H S 20 7 JLAMIE 73 3 IR FFATHIBOR,  SLHE 0 AR

"https://pytorch.org/
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(bucketing gradients) . JBFEFITIHENES (overlapping computation with
communication) PANFERSE BRI (gradient accumulation) [ E%BKIEAH [
2 (skipping gradient synchronization) . PyTorch 77 T\ EHEF-17 7] A
256 P CPU IRFIEHLLMRI AT RIEREEDRS, £ DP MG F, RAEX
¥f DDP, B RHEE B CRAIRE BRI AR AL R, X2+
B, —BeRiE, DDP #EE T DP, REIRZIRE T REEIANIE
tb, (HELSREHR GPU REFREREREEEMALERNSHES, 7F 1.11 RA
J&, PyTorch FFUASZHF FSDP £OK, AT DA a0 R B8 703 F 72 BRI 28K
BENET, SFR T BFNEESHE, Einva KRR,

TensorFlow 2

TensorFlow /&M A ARMBEEUE T EIZIHHAYARIT IR, TensorFlow
XFFFIEFEHIATIHE, ATEARIZEER RS LEE BiafT, Toit2E
RIUEN, TRBRANXRS, EmEHF QA REE R Er i, #EH
EIRIIFATIHEYNT, AP, TensorFlow A DASCERZAIFATEMINIE, 1€
E A RINRIRCR, JRIEH) TensorFlow J&iETHESEIKIT, B&E &
HIRZBITRHER, HEERZRGEIR. SHhiAR TensorFlow C4&FH 16
NSRS EMBISE T, BN R KFFITHES,

K% PaddlePaddle 3

K2 (PaddlePaddle, Parallel Distributed Deep Learning) J&FREHF
FREFR. B EE. TREEFEHIIREE SR, R N
BSH T MRS EAE R ZRRE )y, 1 EOEH X QT R RI4R T 4D
REIHTRE, DUNZRTACEMAHESERER, afASrm)IghE KRR
R ARz —

KRN GREARLEN IME AL Z AT C 4 E A EENERT 12 M A, a0
MRS, FERRHEE. BERE. GEE. FEWM, SO0 ERNIE 54,
MaEmEE s MESERANHENME (CV) BAESWCH (NLP)
W27, NEE T AE KN Embedding EHAIAIE KL 8 2
FHERINGT R, ERSARNINGREARERMERN “GU1E",

A8 MindSpore?

FHE (MindSpore) 2 — MR RIREESNER, BELIMGH L. @K
PIT. 2REE=KE. EPh S AR AP Kif, AR, &

https:/ /www.tensorflow.org/
3https://www.paddlepaddle.org.cn/

“https://www.mindspore.cn/
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AT R RERCER, BaEmAPIRCR A IGRICER, 2R UEHESR
AN SRR, W& DU 5. 55 MindSpore BUFRHEZ —LZ2RIE T
BT, BAEGHTHIR ST, WE /2 &SR 2 A0 TIIZEL,
PN-RPYNARSEREE S SE ke Htk ot aE 1 it S Wil T IVN i i i}
AT, BTSN CINZR, NP RBOH T, I ERRS
PERE; HHEZE LRFER-RBRTRE G S8 g —E8dEF T RIER
17, —EERSFR2MIHTEN; S5 REHRIMULIERE,

OneFlow®

OneFlow —H E4T M A& MERE, N T2H 2 Rl R, 2ENK
FRAMAFATHENEN, OneFlow XN M AXEHZBMR TN —1
fEiRes, R AN B A BRI R, BFTRAR OneFlow
#1 TensorFlow —#¢, SEER 7[RI dui shASEFERSER SR, mHEE 2
R H 5 778, A, OneFlow 5223 % PyTorch, ¥ PyTorch F2F##%
% OneFlow EZRARNMEAK, OneFlow SCHRHEHE + BAIRE ST,
ETRAIATIH R MR, OneFlow TEHEZRZHEWM T RKEMA, nn.Graph
AL TS, FENMREIIET, A FRE (Kernel Fusion), HIR
EREEIIZR (Auto Mixed Precision Training) %o

%% Colossal-AlI ¢

“ER7 (Colossal-Al), 2Bt T —RIIFATAMN, @I ZHHAT. K
BALEs. BENARSSTERE., HRTTRNZEEIMATT X, BAFTIIZRREE,
s T RS EENEESR, TR RS, 5T RN,
A N TR BEVZRRCR RN &/ MU R, £ =77 H#T 7k il
VAR, THBRITARNTE. BRRERAERT, B RM AR SRR SRR 2 It
RARTEM e B, RGN, TR P BRI ARG,
i B IRAE B, (NFRER D BRI, @] MRS CREAR
BAHL PyTorch RGPS REHATIHHENEREE |, JTLFTROFHATIREL T,

Megatron-LM”

Megratron & NVIDIA #2HH—FET PyTorch 7346 NI ZRA AR
BESEAZEN, ATI%ET Transformer 229 ERNE S, X
Transformer BT T &1L, FEERAZEEIFITHITR. Megatron
RN T SRR R Transformer BAIIZRR), FIEREZFHES

Shttps://oneflow.ai/
Shttps://www.luchentech.com/

"https://developer.nvidia.com /nemo/megatron
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IAINGRRIEAEIHFAT, WSFERIIET, fUHE Tensor F1TH Pipeline JF
ITMARMEAIE T 77 NVIDIA KRR T Z2RIEX, BWANRKRMENAELRRT
2019 4F 9 AMieSE, FEHRH 7K PR SO TE R RS, &
T 2021 4 4 ARYEE ZRIESC, N — L EEAY T, W tensor
parallel, pipeline parallel, micro batch size (T 7 —E 0 51416, [
IR T B AELIRY pipeline 5895 communication #ER30], J@id Z /it
77 g &, A DAEREBIIRIZREE R, AR T 2022 4 7 ARE =R
BRI LayerNorm F1 Dropout Z23EM NMEEHE— )07, (151X
NI ENEIBA TR EAE AR R IR IS TP R IGO0 N SEBE T IR T713,

DeepSpeed?®

1E 2021 4F 2 Ay, WA T —# %N DeepSpeed HIEE K RIAH
BYILTH, HPEEST Mt FZRAeEAR—FIURMMASE (Zero
Redundancy Optimizer,ZeRO)0, 1% R LR T 1E 7317 s EWEFHA T 2R3
RN RRIIRGER, WIARHIE T REEARIIZRRE . WX
A, WERkESAH T ZeRO-1, ZeRO-2, ZeRO-3 il ZeRO-3 Offload, %
R T GPU MUBFIARTEL I RERI S K4, EF DeepSpeed, MK
KT EA 170 S BRIES LS, %79 Turing-NLG, 2021 4 5
H, #EH T REFLSZHRAIIZR 2000 (2RSS EIERT ZeRO-2, HHiHMThRA
ZeRO-3 Offload ] PASZERAE 512 i V100 _EYIZR S EEAE I AAER,

Horovod®

Horovod & — 1T TensorFlow, Keras, PyTorch PAS Apache MXNet
IFFATHEMEZE, Horovod J13RKFERHIRE v RIE e S ith e (b H 4T+, i LF
Al & Data Foundation #4<> (LF AI and Data) #Ef7, SIFTEEIT
NLERE HLasMREZESN A, 252 FERBE X, Horovod I
MPI #HIEE TensorFlow HIS ARSI, {#H Horovod 4m5 HY
TR I STRRLYI ZRAHAS AT DACE T L ASEAT AT 2Ll BT 0 1 IR i £ B
GPU. £ GPU EZZNFH LIBlT, EREFEME 128 M A (B
I 4 Bt Pascal GPU) MJEEREE, 1E Inception V3 fll ResNet-101 P ME:
%I, Horovod JLP-3RENH T £tz bk,

R 3.6 DA EFATHESRRIE BT 7L

Shttps://github.com/microsoft /DeepSpeed
https://github.com /horovod /horovod
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* 3.1 FHTHERERILE

P e H2RA  RAian EBHTRX BPiRA
1 PyTorch Meta FEAEX 1.13.1

2 TensorFlow Google FEMX  2.11.0

3 4 BE FFEAEX 2.4

4 MindSpore 5 FFRAEX 2.0.0

5 OneFlow  —¥ifH%  FIEHIX 0.9.0

6 ER BREH A 0.2.5

7 Megatron NVIDIA  JFE4EX 3.0

8 DeepSpeed MicroSoft  FFE#:X  0.8.1

9 Horovod  LFAI&Data FFFE#:X  0.27.0

3.3 BAREE

RRAERE R UE RBIURE S fE IS B R —, R AER SR
R, MEEEARRECEAREIVENR, X HA TR B Se M aEE K
PO G R XE S DRER, PAACH IR 5,

3.3.1  TlIZRETRE 5 R IR wfE

R TR SR CL 22 O TR o S N s i IR OR 2 —. REEE
THETEADE, B RIE S ENTE S S OUsh Rt t, (R ETER
BB R E I VF 22 A PRk, RS DUR LA 5

L BADUN: WIgEAE R AR R, GPT-3 FHAEE T2
B, R AR FR B I T RE 2 I 17 A & i R

2. HEFHE : AAHE R R P — LS A S A RE R B R R 2
—o TESERRM AT, AR HERE BT BN P YRR AT R
GEIRER, AR HE IR A DA R AL BN ], fR e PR R,
DT IRAIRSE . AT B 218 SHLas R DeltalLM 1E5E
ERIH S BRI ) _ERZIFERS 150ms/token (V100 GPU, PyTorch
REZDA2) ) 4L NPU 280 _ERERTRZIFE 0.2-16 s/token Z [,

3. WERIR: Wil TRERENIHT R EREITHERE, XAl
BOER B N A T RHRSTR ML RE A1,
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Num. Parameters

1008

108

B 3.1: EEEARRRIRIS MBS K%
ERE S/

4. BEAFSEANE: PUNGETIRE B T EE N 2 M AR AT, B
CPU. GPU, ASIC %, RtFFE@ERCFIILI,

5. BURREAL: PO R i 55 20 R B R EER I TIIZE, (ERE N
T B R R AR ORI B Al

6. MRAEH: WIZERIRTRES AW sEHTAINOE, RIERENRES
JERSCAS B AN BT A1),

3.3.2 TRBHEZEAREE T H
SRBWAE  KERREE — IR DA N

1 BRGERE: JEFE—DIES B QML FFRITIZER, IIZE— PR
HIZ5

2. FERUEAANOL L : BT A RIARE S SIESMBE IR & 2 RIFAEE 5,
BRSO B PR RS IR 2 rT RS 3, RIS AT — 2 1Y
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fLteete, ARSI RERTIRE

3. BURPACFEFISR A MRIENLSFFTR, X ANBEEIE T AL B A% L
e, REEFHONBRIATRAZ RS I, PR RS BRI B RS R R 2
— /D RIHATHIR AR

4. FRATEREAI: KT ELr N AR B B BRI b, FFEATI
AL, W ORSE AR IR R PRI RS E 1

5. RRIBGHANAE: ARIESLIREEAGE, MNRAEATERRUE, IR
MBS Al BE BRI bug, PRIESRIAHFEL AT I TERIMERE,

TRBE 2 ST HERR ha &R HEF 5 %
: BN
O PyTorch € ONNX =
. b ONNX
F TensorFlow | s O PYTl()rCh s VT RUNTIME
TorchScript

C ff PPL
B @in: . Caffe o [

©penVIN®
YIIZ ek igfr

B 3.2: BEALREB KR

TRBRER B EIER R B REZRAN TR ML BB AR, HHR S A S B A
IR ISR DI RE, — 225 DLAYER B MEZEA T B A1HS TensorFlow Serving, ONNX
Runtime, OpenVINO, TensorRT. TorchScript %,

Ohttps://github.com/open-mmlab/mmdeploy/blob/master/docs/zh__cn/tutorial /01__
introduction_ to_model deployment.md
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#BE i Online 7730 BILAERR IR WUCE, RIGIEEHRE 2RSS
RTINS IR [ #88)0, Offline 77 30: MURREAFAUMEREE AR, TEARSS
e IZR1G2IRAY, FERSEImIEA T I NS A

3.3.3  AREBIARMRALTS T

RIS AT —FiE X (I e 22 P 24 v ) 53— S B s 5T 28 O B¢
Ko IR, B 2iEMSHrIEATESIT, B EE2ER.
G i, A ESFHR(E, XER TR T SRR RCR IR RE R
KEZ, ki, ErRmduien] PO LA 75 2B

L R EBIEIR: ELHE T, SR RTA R AR T+ R R 2%
FERIATE G, TR e i 4 B TERE.

2. HHEEMIES KME T HIAEH C++ 1 C R python
SEPE -, AT ARG A T S TR AN RE A RS, TR S e 4
TEfE, CUDA I Triton Bt A2 H C++ A python SEEAHILILIG Y
E%O

BEPE IR R PF A — R L P R AR b 22 I 48 ) PR RE A1
ARo BHEOT, WEFHNEAT DO PA 75 7S :

1. TPU liE: TPU /2 Google 1AL TR RE > M ALAT ASIC
R, SEH CPU #1 GPU RF, TPU & 1 MNIREYSHHER
Rk TR IEAT T Ak,

2. ASIC (Application-Specific Integrated Circuit) AIi#: ASIC & —FiE
HC R ERRCRES, LT AR R E N stmi i filE, 5@ HrAL
FIERAIZ BN FE], ASIC AI DASEIR & E U A BB SRR, DA

TR MEREFNRERK,

3. FPGA (Field-Programmable Gate Array) JliE: 2 —fn]4mf22 i
O F, BRI PUBIE gmiE 7T NSRS M i g, 5 EE DTRERY B AR
B (ASIC) AFl, FPGA BA&ERIEVEM Al g, v DAEREfE
BRSNS R, FPGA J#E HAKRENZHEHIT (Look-Up
Tables, LUTs) FfI{Zfi&8IC (Flip-Flops) ZHi%, i TR DASZERE
A/RERIZEMNEAREE, MEMERTTR] U E R g RATRS
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L, FPGA IS T RENANEREELEEH 1/0 511, RIS HAM
FLER AR A A Tl

255 RS BIER IR B B Aimikss e b, 1@ DR s
AP ERRIIRS . =Akssrl AR KAV T B RE I ANAE IR,  [RIN AT DA
AR L R RIS VA B B SRR B, W WA =R S5 1R AL B A
AWS, Azure. Google Cloud %, BTt THMREZEIMESHTE, a0
BARLIZR, BREECE . B9

1. RN ZRARSS . 24 GPU 1 TPU SERE (- ER IRAIIR 2 SIHEZR, AT DA
HS B FH P =i BRI IR B 2 S AR,

2. BRIEREIRSS : RS RIR L ST E IR SS, AT AR IZRAFHY
RAUERE 2 mimeih gk s b, DRSS AN AR RIIRSS .

3. FRMEMGEIRSS . MRIEM P RN R, BIEE RN R
RRTAEAIACE, DURBLEMRE, SO SRR

Bahiin CPU #EBIHEZRNMLIL  ahim CPU H#EPIAZ AU MLIE 5 IE 1 2w
FEOUERSCEL, BME@EIE A T e L, PAMELE CPU RESE mRltit
BRI, SRR A

FRAPRY  BEEHLER Y SIERCR R 197 rh N H, AR P RRRAE AR
N EE R, ERIGRAEE S, WRZEF RN R,
B P RS RARSRA PRI BOR (45 -

1. ZorEERh: AR R ESRR TR DGR, MR
IR A

2. INEBIR: MEBAZE MR EIRRAMREEREOR, e
VAR IR B e oy — TR IR 2. A I I
I RENS fif i B 177 R A S R

3. ValalgEl s g AP AT DARRS B AR R 1510, AT PRI EE A
RIS AA
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3.4  TRIZEIR R 4
3.4.1 BURIEYETT ZHHA

BEE TR 2 ST R R T & 8, RZIE 5 57 (Large Language Model )[4:22:43-44]
ERCN BRE S ABRIUREIROEOR . 28T, XS B2
LB, SBAFERNTE AN, KRB TRE, &

i, EON R SRR s G SO — M A TR AT R, T RE— 2R
B, EN TR, T RE AR LM

1. BYRL: BYRUE A REREA A — LA I RE B TT R BN
BARNIBIR

2. ZRIH: ZRIER —RE i 6 A A AR DL ) I R BUm AT 4T oA R
P NEARURNIBER . TEEIROLR, SRR R B/ NI AREE R 25 Bk
MEASRIZ A

3. Bk B — MR I R A A R TR R R O AR R A5
Ko WHEEHT, BAIRERERZ 8 AeE, BAn] DURKR DR
Rt RN R &, (HA]RES A PERE 2L — & BRI,

4 WESENES R (IR SVD SERESM R A ISR PPN
BAESEREE TR, IR Attention J2HIBECR, $ERIEUAY
M,

5. RIS HE = DL ALBERT N, #BRIEY Attention 2 Z AR T
BRI, MR TSR R,

TEBA IR ARRE T, BB — o= m A BARRT N ilEESS, HIE
TR B OE I e A AP R RS SE BB R () I A 55 BRI IE B, AN SCHTER A3
PRI AR P BB R I 55 SO AR R 46 75 7 IR R TR O A A B
B,

3.4.2  HHILER RS R

G RN ZR IR T IR ST AR A s N R R RFAE, KPR 2R "2
IIREE” HUE R BRI “SA AR DASEBIE AU R 145-46.481 - 91T, 24
HIARTIES A (4 GPT-3 &5114) H4RMt APT 8211, HBHELATRE
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IRAS, #EDAR. R GIHTRZR R 775, AR, FefTe] DUE A& RES5HEE
B A A 0T R S H A5 R R G B — i I s, DUEH A
—EMRES . BlAN, GPT-3 AT LAF| A EAERE AR DR 2 HEFR A) R, /) MEHY
FAR/NBRFITIELZ IXAMEE S, IR RIE L GPT-3 i th Rl 3R+
LR AL BAE R TR, SEEMOAVIZEERE, HoR XL R T/ MR
Wk, EHEA—EWHEIEE S 1950, bR T ARFFRRISEI R GEA a
CPT-3, H—EFFESHARNESEAE, #l40 OPTH], BLOOMPUEE,
X FIREEAGAY FRATTRT DA % 2 AiiF R 8] ERHIE A 77 iR THTR KT8, H
B FIX LRI SEUBRE R, T —8 R P a2 E X
M4, R, e TRENE SRR AR, AT MERITE
BB MERERITT RS, I BRI R R YRI5,

3.4.3  ARSTHIELBIR R4

RN EERESECETFHES B, Fli GPT-J4, OPTHIA
K BLOOMBPUSER TR S EIN BT, BB B fA b AT DUER X B A SE
HIZ TR FMZ8 8L, AT DA NS (L BT EES AL B R AT, 2544
IR TEAE R MM R 0L AT DOSE| R EIEE R 2k —E i
J& ERITERE RR%, THARSSALBIRIRY VT TR BAR AT DATER M Mg B A5 O T PR
FrrERe, (B2 SO DUTEIE A A RE A SR SRR IR, [, 7E2 i
WsE i HENEABIRERIE T AR 22 aiE, RIAIATREZ RN AR
R, WG NP HRERBIIZITH, MR One-shot HIfGE—
BIER T MR P ERERSRR, R, DR EERRITR Y
S HARPI R GEEOR, WBRIZEIE, MRS S DOt — P s AR RE S A
PERERNRICR,, IXEERORI AL e O HEa N TR REROR A & AN b 4R it 6
AR S

3.4.4 BRI/,

EH, $H0H5 GPT-3MIX MR B AR RIS R TH S BB R Ty R 77
kb, IXEEPRREEEHRE LN LAN

BRI IRE : BAEANEH AR HCEERE IS, SBENE
IR GRR T R ERMNAHFEE R, O AZORIEE & @AY
SSETIRRE, B2 NEMF SR, Fit, EaEErERmEES
JEANfIBTAET, BABAL ARSI EORFERIEE S,

46



ChatGPT RS

BRAIEGE BRI BRI : SR E A R S48 R AT RETCIR ERIE M T
TR, flan, REERIRIRZRIE T 1% ] RETCiA A ROt iR U KA R FR A
R, MBI R TR R ML RIS L T Al RESTRIERE TR, FFH
AWTREN, KENESERFERMGES), RIS HORS|— @ MUBERA
SEARGHEIEE) ), RN, BTEAREBNEE S, ATRETR LRk
HIEGE B, HItt, TZE —MEMAR RS, EH TSR
AR,

RO BRI HRTAE AR GPT-3 S5 0 AR, H T
FIRBHE BRI ZEUE BMEHE R RIS BT 46 7R 2
—LE R A HH E P R 2 RHIE T IR TR R R 28, 80 7 48y
HERE

FOMEARRIIR T4, HRESA SR e T RR, B, Eidss
AR ATRZABMSEOEZ S MEORTBL, ] DHEA AR RER R
MRS R R AR 28T

BRI, FO AR g2 — N EARARIERIES, "EESS
MR FEBOETER AL, RRIIWE TR AR SRR UM B X AR AT
ISR 48,  DAESh N T SEBORR & Fe AR H
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WPUE  ChatGPT MHEEPEE

P, BiA BdE. BB AEARIN AR HEERER, RiE
OpenAl RTHAIESCIOIFIERIAMH, ChatGPT HEUE S AU RTAL 2 o7 =35
T DVERI N TAREEES. BRI, fELL ChatGPT AR AR
Igrrh, BURERINER, BIRER R EE, ARERAIZREURESE DU
ANTARNERIFE VA EREMTTH, HEANE ChatGPT FER TR EHE
£

“Ro

4.1 FilgRBdE %

4.1.1 XAMNNGEDE

ChatGPT Z A DRI ARE /R SR RRE ), HPEENKEZ
HARA — oK HL R Oy 1 RS IX A RR AR | SR B KRB TCAR T X
AEHE TN, BRI 6 R I S8R S A BooksCor-
pus. Wikipedia, Common Crawl, ROOT %, #* 4.1#t% 17 H A& H
ZREHRSE, ARG NR:

BooksCorpus JEIAHY BooksCorpusP3Hg —A> H A& Hi R 7E & 55 1Y e 2%
NS, AR ELE 11038 A (29 7400 M), 1G AR, HEF 16 MR
EIF 2R (QRE. s, BRS%E), BT RGN BooksCorpus BUEEECE
AHEARMEIEL, Shawn Presser ££ 2020 fFXEM AR 7 —BEFREHESE, HA,
booksl FILE 18,000 MHEH, 224 2.2GB, R#EMILE Mhttps: //hyper.ai/
datasets/13642; book3 FHELE 196,640 HEH, £9°8 37GB, FEMulE A https:
/ /the-eye.eu/public/Al/pile_ preliminary components/books3.tar.gz,

'https://openai.com/blog
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Wikipedia #$HEEARPE—MRNZESYMEELORIST, hgERE
REESSIZE, MY 30 FRAEBEEHRNXgRE M4, 8E 2023 £
2 H 22, SR ERIFERBIT 662 i XE, SEE 42 {2, R
THEAMER, 4EEREERAERSCAR U™ H&5 N IE S FE X E R, I HB
M AMES UK, BEREIER &,

Common Crawl RAHERNE Common Crawl $2EEMLEFRIEE T H
2011 F DRI LR TE REHR SR, EALRIAM TEdE, TTEIRTR I SO A
0, MA@ TIRAITTEE (PB 2R), [AIN, & H X 4 W7 TRHGE = 0
K¥] 20TB HIEHE, Common Crawl #HE7{# T Amazon Web Services 1
EIRZNEREE L, BHER BLMhttps: //commoncrawl.org/ HIREL, 7E
Common Craw] Z(EEIVEM F, NHirEH—RVNEIES, €1 800GB 1Y
C4 #BHEER, 38TB [ mC4 #HEHE (TEMiskhttps://www.tensorflow.org/
datasets/catalog/c4) PAK CC-100 a5 (&SI Mhttps://data.statmt.
org/cc-100/)

ROOT ROOT #HEERH BigScience JFRHY 1.6TB FiillZrEdE, 45
T 69 MIEE, RICUASRIIZGED 170B SERIEAY, BdE ] DAMhttps:
//huggingface.co/bigscience-data %,

The Pile The Pile® 2L il Zh KHERIE 5 SRS SRS,
BAEPEN 825GB, BA T 22 MORENEGE, E45: PubMed Central,
ArXiv, GitHub. the FreeLaw Project., Stack Exchange. the US Patent and
Trademark Office. PubMed. Ubuntu IRC, HackerNews, YouTube,PhilPapers
1 NIH ExPorter, ZEEEEMM TINZES GPT-J, GPT-NeoX-20B 1£
N Z R, BdE T #E3thik 9https: / /pile.eleuther.ai/o

1B BEBIREP R AL IE N TR GERT R HEM 8.22 {2 AN BT
3TB FiEkNE, 2 HAlis RISl g EdE e, mHEMEX —HdEE
R BRRE DY TR AGEE, MER T EdE A B AR
BE NEMIE Hhttps: / /data.baai.ac.cn/details/WuDaoCorporaTexto

https://wikipedia.org/
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CLUECorpus2020 CLUECorpus2020P92H CLUE JFJEH XM 2019
7 HZE 12 A Common Crawl FEVEHEL 100GB A& piE H S Hil
SRIEARHHEEY N 2L M https: / /github.com / CLUEbenchmark /CLUECorpus2020,

MNBVC #EAMEEH CER MNBVC (Massive Never-ending BT Vast
Chinese corpus) fTLFEHTIE, 7E3C, /i, $BEE. A8, 183 G, M+
wiki. dRE BUAL RS KiE. B DIRIERE —YE AR 4isc
AR R, bR T A sk, AR RSO E KB S EEE,
HeTHE M 2180.1GB (#1E3 2023 £ 2 H 24 H) , HE FEHuht
J9https://github.com/esbatmop/MNBVC,

& SN 8 s S

RE BATCEHE TIRZ B ZREEE, EEYIZR NI ZR0E 55
RIS, FOIGEARMRIARIEIT, RN : (1) IR TIZ iR 2 s/ 17
TERREE AR, Rl 2 e sR B dm g o ™ 2, Qe Pl SR Em iEA T s o
MG A E, 2 HAtSdRCHAZ 0 5582 ; (2) OpenAl #1 Google f#H
A o = P ZREE SR 2 (AT, TCiak1S, BIA Google Z2AlYIIZR Chinchilla
R 2.1TB BIBEESIEZE. 3.1TB B Github 4B, OpenAl ARl
GPT 3 H{#HH AT WebText23, Booksl, Books2 &,

4.1.2 ARG ERSE

TER RO 2 J5 PR BRI ZrEidiE &6 R B R
TRSBAVIE S HEBIBE /). TEXT OpenAl AR MERUINAH, 2 RS ZR
5 COT RMEEM, Fitk, FEWIZRN AR EHE OBk B R
FHHER, RN ZREdE AT DARYERE 15 5 0 B R TE S 2 & RIS B K
BIBERHRNDN TR, R 42kon 7 — S E WEIRRNEAREE, ¥TH
EARZHAEIE S RS, R (B HgRIETE S RIZERIEL, NL-PL FRpO
[ B PR TE S Mg AR 1E 5 N 5T R,

RIREIRE RIERUETEREAESERES, RAEFIESIEEE, 12
HIN s A WA, AR T2 RESRFIES RIEESS, i

SHEANZEIEZ] WebText  #HEE, E &M % Whttps://skylion007.github.io/
OpenWebTextCorpus/
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B IRk qI8T'C XIREH DALININ DAININ
HEPE o001 YIREHE NTO 020z snd1opan 1o
MLy
JOST-IN'TD 19178 qare - (5
Hat gk TV BrE|
AOEEIVID IINELAO L0 i ances  (0208) e 30 0eD Olid YL
‘G0Z-XOON-LAD ‘f-LdD ‘d0ST-INTO ‘2[4 .
0LW “ZINOOTd ‘WOOTd E&uby 69 28 qarIoT 0oua1GSIg LOOH
CIL-TeL] ‘ZIN ‘¢l ‘4 LdD “me% qd T ViE [MeID TOWWO) (MBI UOUIIO)
I T [
H$-FTH
TNELAO “LdO 6% 1dD 0t an Ie SEFYKE erpodiipm
qoLE e3o0q I0SSOIJ UMRYS .
TNI-LAO “LdO ‘4% Ld WU KN snd10)sx00g
O LdO T LD HHISE oz pooq (g102) e w0 mg .
i S LA IRES B $-4:12:% Habg

TR Ty 2
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7% 4.2: RSPl R s SR AR

Batk BER (EIariy B (GB)  RW
Go,Java,JS,PHP NL-PL
CodeSearchNet (2019) GitHub 17

Python,Ruby PL

CodeNet (2021) AIZU,AtCoder 55 8 NL-PL

NL

THEPILE (2021) GitHub,ArXiv,... - 825 PL.

thestack GitHub 30 3100 PL
C/C++,Go,J

BigQuery GitHub / O 340 PL
JS,Python

BIGPYTHON (2022) GitHub Python 217 PL

CodeParrot GitHub Python 180 PL

GCPY (2022) GitHub Python PL

e, HEERTE; BT RIIZNEL, RAREERINEFES
IR IEFE R,

XSTEERE TR B O HELRY B IR TE S AR IE 5 TRIGA AR, %K
Boe T ERE BB MIMEMCHF-6, FlanTF Bk B THRRE-6
GitHub?, FEFES RN, BAESZREPIER, WSS
MIRRAE RS, ML StackOverflow” AR IAIEAL X U EHE, BRIES
EREUHEIR, RS R DA A BT s B (m] AR [E] 5

1 S TEH B S ) S AR e A A7 A5 R BRI S A A A A, 3140
FRAGEEFRA “update”, HRDSZFANE; [BIE AT A B ATRES (]
TR, W, TECAEERZAT, BT —E MU AR T 5862

4.2  NTARFEPEIIE A B
B GPT-3 G, JRTMIEMEA T R SOR MR RIS S B A 1%,
A P ot TR A L TR A o SR 43 15 4 B R 2 1 5

*https://github.com/
®https://stackoverflow.com/

52



ChatGPT RS
LAPEROR

4.2.1 1WA TR R BRI

A R ZRE S BRRY AN |, £ 24 CRUESS RIdEid A IZR
RN B RE S TR TR, MWmBTE SRR & 7T H M RE, 12
DN AR RME ST RITZ AL RE NS AR — 0, (AT DIESE DT E
55 BT EREAMETE,

R ER R AR E R LAY, D ATk
FEIA R B RE S BRI EAE S, BB BRI EESSH) CoQAS,
BEERESSHY SQuADTSE; 2) TEEAHIZREHES: B AN THEIIZRMESS, 18
B DNEHEEA DR — N2 MESS; 3) M MEFRIHESCES, KR
REGFEAR LIRSS, BRSBTS SRR 75, M
TS AR 6 M B 2 ST S R B 5.

GPT-3 AR TR E R A LN SOBBR RS, % Bz
R EE S IHS TR, RS HAMESS RN R — A i i
TREBANRAESS, MMFEI A T I SRS A 58 K BE ) oK B 4 g o )
i, (HIX S BOZTTIRAE ABAEA T NS AR R A SS (BIlan B 35K,
HARES ) I, SiZ0EIRE R FEEERIRCR 5 LR A—
Bl SR, feMATRESTEMSEE S, FURBRIATE 2 U
RES1, EEMGHRRITZILRES, IR MIATIRRM a2 AiER, HE
R B AE S TR E BRI A SCAT, IR RAIAR GBS 20Kk
HA Bt L F R AR B T2 A R P2

GHIEL 4.3 AR SO A BT 55 0, ] DATE B AN B AN - Gen-
erate a summary of the following text:”, PAYE/RIETULE AR B SCA I 1% H &5
XARTHEE R, $EmiE 177 7Xn] DURIE A R AR S5 AT KA T RIS,
DA KA i AR A B8 R

4.2.2 W WRTE LTI EESE

5 2 T RO SRl AL AE B RE S RS ELA B Google
W5tk A Hugging Face SEAUHR HBIHE S HOIEIIZRESS R A B RE S AL
BRGNS 4.4,

Shttps://stanfordnlp.github.io/coqa/
"https://rajpurkar.github.io/SQuAD-explorer/

53



ChatGPT V&R 5

R 4.3 XAFEAEUES TR G

Prompt Generate a summary of the following text

Title A new study shows that coffee may reduce the risk of liver cancer

According to a recent study published in the Journal of Hepatology,

drinking coffee regularly may reduce the risk of liver cancer. The
Body study followed more than 400,000 participants over a period of

10 years, and found that those who drank at least 3 cups of coffee

per day had a 50% lower risk of developing liver cancer compared

to those who drank less than one cup per day.

BMIA T IR AE B AAE S A BRI I E R, DABIE
RIS T THITERE, R 4.59 InstructGPT BB ZRATHER 73 T8 ARG AR
RIRE RT3 4T o

4.2.3 AR TR BERGL G HE )

1. A NGRERBRR R 152 R — B E EIE R R,
BERUASRMEN, Coogle IFFRFEFRHAY FLAN BEIGIIZI HEI T 62 T~H
RIS OMEIRSE, N DEEREPIBOI SR, RAREARRN
30k, [FIRCAGANEIREKIT 10 MEFSHAEIELBAMROY, B Hugging
Face 723k, ZFRANMNATERRHMN To BAICERA T 171 MR, F&4
BUREIT T 11 MEREIR, ChatGPT IH W EHIAEHES 12-15k T
A, BMMEARRNIERHA TN RESHRENHE. HILTAEL, &
FIR B R E A N R A E, HREIE TR SMIA
BIREN TR,

TO. FLAN 5 FLAN-T5 &8RN T IHHERER K 75K ChatGPT
R T PMARRIEHE S KR : — g BT GBS A RET A AR
¥, B—RZEE OpenAl AR B XPIARRZ R, FEIRSHEA.

ESSHEE R 2R RV E R R, FLAN-T5 £ FLAN /)
Bl EXNESS AT T — AL, SRA T 1800 MESS, BRI E
ARG TR, (BESEE DX —E IR T+ IF B

7166
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K 4.4: TE(E55 502K B RIE S A HLE sl S

155

Natural language inference

Reading comprehension

Closed-book QA

Commonsense reasoning

Sentiment analysis

Paraphrase detection

Coreference resolution

Reading comprehension with common-
sense

Struct to text

Translation

Summarization

Conversational QA

Evaluating  context-sentence  word
meanings

Question classification

Linguistic acceptability

Paraphrase Identification

Extractive QA

Multiple-Choice QA

Topic Classification

Word Sense Disambiguation

Bk

ANLI, CB, MNLI, QNLI, SNLI, WNLI RTE
BoolQ, DROP, MultiRC, OBQA, SQuADvl,
SQuADv2

ARC-easy, ARC-challenge, NQ, TriviaQA
COPA, HellaSwag, PiQA, StoryCloze
IMDB, Sentiment140, SST-2, Yelp
MRPC, QQP, Paws-X

DPR, Winogrande, WSC273

CosmosQA, ReCoRD

CommonGen, DART, E2ENLG, WebNLG

En-Fr from WMT’14, En-Es from Paracrawl

En-De, En-Tr, En—Cs, En-Fi, En-Ro,

and En-Ru from WMT’16

AESLC, CNN-DM, Gigaword, MultiNews, Newsroom,
Samsum Xsum, AG News, Opinion Abstracts - Rotten
Tomatoes Opinion Abstracts —iDebate, Wiki Lingua English
QuAC, CoQA

WiC

TREC

CoLA

glue/mrpe, glue/qqp, paws/labeled final

adversarial qa/dbidaf, adversarial qa/dbert, adversarial
qa/droberta, duorc/SelfRC, duorc/ParaphraseRC, ropes
squad v2, super glue/record, quoref, tydiga

cos e/v1.11, cosmos qa, dream, openbookqa/main,
qasc, quail quarel, quartz, race/high, race/middle, sciq,
social i qa, wiqa super glue/boolq, super glue/multirc,
wiki hop/original, piqa

ag news, dbpedia 14, trec

super glue/wic
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7% 4.5: InstructGPT A SR E

Bmtk Bia e Ba R RIE XHBRIGE S R

cnn_dm_samples 2,354 fed WA S & H sl % TR BB R B

drop_ samples 9,536 B EARE RS RAEREE .
HEZHAHNERNZESE
FEHIRIR T B, G/ D3 B Al
HHE

fr_to_en_samples 1,500 MEE/HIEXN  HlaasliE AR ERE S

quac_samples 7,306 [ve] TS P foge TR ABE IR P14 (5] 152 B foge A 4
FHRE

real toxicity samples 99,442 IH IR TR AR S AR IESE Y BE
HIWrEH 7 5 S e E
KN

squadv2_samples 11,873 HEF PR ) SR P AR R

tldr__samples 2,500 WM/ Ao AR DURYE b 7 1T HE
W /RS R

truthful qa_samples 817 /M&j&r A& A& RS JE 3 P A ) R R AR I A

ISR, A A R A E S
FIRHZR M

56



ChatGPT RS

2. fE2ERIIPRIERIG 5 0R0AEEES, SRS VERIESIHRRE
RIS HERAIE, BIAES IR E 2N R A2 551 R AT I 1,
RIFEHITE N A R 2R BRI WA ESS AR, (RN CRIEFE 1B ) RENS &%
KRR EARIINCRIESERE, BT ARAT 5 X AR AR AR

A, 15015 BAE — RO BHMEFEAYESS b, Al DUBI E4ERE Chain-
of-Thought (COT)OCI4R IR RIMAE ST RIAE il HH S rhasd itk SRR
HBHIR CMEAR COT), HIEFE LTI IR K ESR (B
4 by reasoning step by step)s

TEARER R L, HTHEMIARIEH ELI 252, FIFREN
ZNMES R —BEA B X RIE 2RSSR a2, RIEZ
HHREHATHER (COT) PSR ETREIRBRE CIMEAR) ALRHE R
PEERHIREAR NG — PR (5% 4.6F7R) :

* 4.6: FEMIABEERKK

A it
. COT, FHEAR 152 + A# BE
H COT, FHEAR 152 +COT 5|5 (by reasoning step by step) + [FJ@ HH + ZFR
JC COT, /MEAR 852 + RBIRE + REIREEEE + $5% + A# BER
4 COT, /A 58 +COT 515 + RBUIRE + REIREHEE + P L

REIAEEE 4 642 +COT 5% + R

3. BUBFER NN EMEREREW N SRR EZR — N A
KBRS ARIES ARSI, (HEA THERESHAEERN STk
SR ER TR RN, EEARE:

o« HAEERZUNRZEAXE RIS REMS S (YiRE
=E);

o ARAREEHEA N TAREE A N wiFFI 45 S B9 # ) B IR AR R,
SEBIEL N ERRES ZEARTT,;

o TEANSSRBRSRIZE SRR IE S, bRiEHE A BRI, D
ANMEMPZ R, SEEEMEESZHEFNAEEMEEE, 35
RIS FRBIARTIE N GV 35— () A PR AN B 15 P AN RE S AR SR
AR P S S — 3
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BEAh,  FEPA IR SR AR FEIE N FE IR A

o NIARERIRUER, I REFEIREC R, DUERT AR A
INZRaRNE  (BIGHA BB 7 ST RIS ANSR (L7 S RIS X AR BISR

o TEPHIPNEERRFRIEIR. FIATRNELEATRIE X EAREE
B EEFNR, WIESREHRERA R,

o8
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BhE  KERIPHTA

XERIATPR X T B ATE S B A R R EE, AT XHMEGTERY
PRI, XERMUETE S BRI 7T A A AT AR, EEARAEE R —
PP RS HHE T PP, AR WBERIR AN 75 SANPFAERR D RRIZE
BATRIE, RN 2RISR B BARRIPE T SR RF N R

5.1 BRIPEG )T
5.1.1 ANLVEH

AR IEEE N TERINENTE RGN EX RIS R E, fla, ]
PSR [F1 2 AR S R TR A THT 70, IXRERERE A HERR A7y XS
AGUR M REN X EXUMIAT S AR, @R HEIE, 127G R e H
R SRR T SE R I AR

FrifimF FrRrER (Likert Scale) SR —RE FRITAG RER, 1%RHE
HEERGEN T ARARR, AT TORR AR S 5F RN AR
BIE” EX—M&, FrRfRERHNMANNERE—RYIRLE, H25%
A BB RREA Ty, — MBS 5 a7 DN, Bilan 1 sREUAR R,
2 AR, 3 HAZ, 4 FE, 5 s@NFER, @I FrE IR, AT
— DTN, RIHES 5E IR R N RIS,

PR RRE AR, ARV TR, U TR T AR
AIbtsE. A, RTDARER 2 R R R TR SRR N i, EJE, 12
TN B BSOS RGNIEIE ;. 205, PRI GRS B SCRIE 2 53 7 A
[FIEDR, AARSRUESEEATIR Y, &a, sl BIE S BAR BIATA A5
ANMERZ I, RIRIEAT TR S B E S MER R APERERI M 2 PR, 1%
TERB SR, PHARTES SN 2 ThaiEl, o, (B1%777Am
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FEE—LEHREE, GHARPHI B A FRER, AREEPRIBRARAAE —E T
(i B 5

fxHbE R ERERSSENFIHENES ST, BA/rr
BUEEEIR A 2B AW EMR =200, ARINZS 5 E N R R ER SR,
ARES A HAHZERRIIE SR, O 7 AURIX — A, AT DR B X HE
(Relative Ranking)®8I8771%, %77 BHEN EHA ARG S B 0] 2 1T
FEERAS B EREE R, MIMEER 7 A FEEN BN A FFR, AR BT
FE WL R AT 22 5%

BIE, K25 HERE S HALE N B S A B[R 2 1 —dH IR 4 P
0 NE, TR RARUOEE MM LB IR — N E S BRI RIS ELF, 52
A DAREIE A, MR RIERREH, &h, RIEAFEIES#
RIE 2RI R R P HEA LA R IR R SR REE 7. S 5 TRITHI
RGN, ] DI NATA RGtPIERE 5 HS 50T, HRIER RS
S5 RV EAAR], SRIXZNE D PO BT B, 3275 7% A] AR i T1F
M 5 RO FE AR PR AR 22 ik, BRI AVBRIE T RAV R, Ethh T A
IRREGI AT RES 5 2 IR LU S B0 BRAS B 0 <5 )l

RSN TS RGHN TIEEEERBOREAE, BT,
AR GUHIHTI ST B PGSR AR, 2261M S, RIS FH X
TR EERT EEZE 1 F 5, RARE —MEE MR MR,
PAUNIRE D 1 2] 5 5o XEIESR, XS5 A LEIT 2 XA
AERARER, FFELan, GnRAm SR A A S AR D 52— R
RIXIEF, PREZ S5 NRIEE, SFBOHERER MR, ERKRT
o, RIS N AARF RS N A HIRE AL, AR PR TR Al 5

5.1.2 HaIEGY

HaPrO R TR B )75 IR AT R AL A BSOS TR R GO LSRR Y
PPy, EEBEBIGIHTAEIREE TR, A — L rT AR oR T
MG RSARIERE, B BN RIS EEESS T AL, E2
BHENFTBA SRR, REA, PSSR EW B S, RERPAC B 22 4R Y
EFIH,

60



ChatGPT RS

SETPFIIRR S0 IS RHER AR, A AR AT
WAL R Y R R R R S =2

1. ETRESRNER, Uk BYEEEIRESH BLEUSL SkESCR
WZES5H METEORIHI ROUGEME, 1X—2KIPMEFriT 12
LR ASE AR 2 RIFULECRREE, RAE TR 8 ORI,

2. BETIAMIEIENFERR, HA0 Greedy Matching (ZOPEED ™ Em-
bedding Average ([AIEHME)I™] Vector Extrema ([AIEMAE)TZE, &
BhiAE & AR RRE ), MU T N-gram FAFERICELH, Joik#
JE[R] SCRIFIE SR RIS, 3 —20 0858 7 SEit PO ARSI I

3. PPL (EME)™) Distinct-1& 20" SF HAMPPAHERR, IXLEHEIRIFASGI
ARAERANSH RS 2 RIFVCECRE, T4 SO G RFRiE
Z R H AT,

FEXIERGE, BIEREFIFEA B —HPREER, SHINIERST
PCECRUETE CRIE MR, N S RENFRIZHL, XA REE
AR RN TR, RIS & 2 DG iERS, A RER 2P IR R
2N =

T BRI R  BEEMEMB AR R, RSB AZEAEH
R LA TG R RIS BT 7775, 2017 4E 22 E/R KM Lowe
FNNN, WHPLSSBIRTERA S A RE S8, FRE T —FI5%
ADEMIT, [RINFIF | N SCR12 % [0 2 A AR sl E AT, FE ISR
A FEfE A XE RNN G515 2 [a B 2RoR, Rl SR A B 75 T00E A
BRG] 57, 2017 FALHRAIAIBAR T TFNT4ERR RUBERI™,
RUBER Z5#973 MR or, SB—&8r i TRRrirs, HTEEAREE
5Z2ZEErMEMNE CBSER), 8 a0 T MEITy, AT fEL
RIS S B E2EN), HIRBRNIR G 7RG T RENE
7515, 2020 4E, Sarik Ghazarian 28 A$2H Predictive Engagement!™!, fif]
I HEEMERMEX — R A RE R E R PR, 25 BN T H U8 16
KRGRYUE— D EXREBEZEFERR, 1 H RTINS RS (Conversation-
level) HYZ5 & F2E ARG EEONIE I KIX R G & AHENR, KAt
TEIETE EY (Utterance-level) e H—f 25 @ &N 7=, [FRWATDUE
B BRI BN IE BRI 8, PR TIFERE, [FI4E, BE
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FIRKZHANIRH BERTScorel®, 2 FH BERT #ATHIZMS 24
EIEMSHEIGRIE RS, HEmiHEREETE,

FET IR RS, A TIRESS), BRI AR RHIE
RAERES T, TR AE I [V SUSORT 75 T A TTAf_E B SE RS e, (B2 TiX—
REARETEFREYIG, RIBFEIRER, GV EZER R,

5.2 BRI RS

5.2.1 ERATE

RIS BRESEMESRIRE Y, #AT LA 2R, TR,
AR F1 AR T AW RAE S ICECR R R P ERR, iz
NMRTXARDIE, FHINE, (ERRRFIU,

KR (Precision) fEHYEARALERATIINN LB HIREAEL S Al o e
HOREA BRI EL B, SRS, FORBARL T th A 45 R h B SR B R EL 1
(AT

AR (Recall) FERZ AL ERTINA IEGIRIREALL S SEERIEHIFRE
AEEIELR, AR, RoEABRAE TS ER e 2 A R EA,

F1 2R A FER AR5, RO TR 2R 5 PR RE,

ERAESs  BRES AR BRE S CEP - P EENITRIE, BEtles
B, SORTE, R EREFZ MES. MR —aIEA KRR, Toikfks
HIEMFISR IR 22, MRESZDRR S N4EERIT, KR
INCEDI=EAR

NFNEBIREN S, WE#H BLEU ERM & 1281 R E 1R,
BLEU {E#l2 I FARIEFE N-gram BRI, RIESHIESORITAMgIER
o

T E B S 8 ROUGE B R &2 F 2 4 A ROUGE
[FIFEEL T N-gram HIVCECRRRE, T SCAEE 20 OAR RN AR G E
wioedE, A AR A [FR R T ERR.

MEAESR, BEE TR SITPUIZRERA R, PSR Mt I T —2&
WHTTR, BREEMS, S RERASETHERE TR, 17
R TEMRRZ A TT %o
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5.2.2 et

XERIIA—TE S UCERRELe HIEIRIVE 2., (E—SRpikaI 5%, BIGHEE
TW—RIENEE N AR, BOTARERSOODRBIRHERE, IERIZR
FERIE RIS HREE R 2 R IE 1, R RS, MFREE
THIRE, AHE R 7 A A

EAREYE  SOFRBHE e, fEEERPNERERE, BT IR
%, JEIRBCE Z W BHR 2 TR EA N TRE MR, FEEAAE R
AT INE T B ARG R A SR T R e A B A A,

IVAIREIEE SOPREERIAIE I, TR B o A BRI AL T RTRER N
IR ZREdE A e SRR T AER, 53— IRBERETCC, VAT
S M AT DO S I SR e RO 75 TR R B =R,

—RRIE, AR AN E M AT DU B S R S, EF R,
AR X F—MEFHHRE, HAER N2 B[S EAHICAS, N T
BRI — VLR, —ME AT e E R R IR (ECE)BY, %
TEPREN RSN BE X R PR BT B S AR ZEATE, Sk
BRI LT 5 A TIR A,

5.2.3 Blitk

FER B EH I NN IE TEREE_ EIZRS 2 BRI e 7 s T RE =
I &5cE A7 RARHIEA — BT, RERIFFIEM, AFESAIEHLAR A
INAEESEMEAREN, F HR RN S SERAE A2 28
o AN, FETRMEERY SIHIE S B 2 S FIR E 1B RHA TR
Bk, THXERBAERESIHIESFNEH,

MIERGRIBAEPY, 1E—MPENTTE, RAESEN B ARE TS
RGulh. WRIEmA LSOESITRIAE, el DI RSER 72t 2 F
PRSI FZ 7, HnERA T DUES R E AR A . “Bedi” 5
ARG LS, WABA RG22, 2Pk, BATREAEA] DUERR
PUBdTTR, MERA B3, MRS T RGN, PO S,

BT SHUR FIIRBLIT  Gehman et al. SRS T I ZRIE S BAI7E
ZRIEE ESWES AR ENANE, EE MKW 28 5 sE R 2 B
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T4 10 ANELANRKIEBEANEETR (Prompt), FHHE TEIEE RealToxici-
tyPrompts, HARAXLERRAG BIKEHEFN, HE2LWGEREH, KFHE
NEMESEREAAG, RS RARRIIMR N EF UK,

BRI TR PRI 2155 BRI TRESIRECT Z AR
(Fette, XHPIBGhisf), Al PAH AR AR SR 2R T SR ok 2 il B Y 22
K, Rt TSR, HETNHERPSH T ME R, Niu
et al. BUSR AT N IR 77 SUPPHTR IR, BUARRY, SCREAER R
HEPEOT IS AR T O T RIS TR (5 A SR S% 7T 3
BTG B, B AT SR RE IR (L, RV T80 T
Tl IMERRRE TR SCRIA IS B3, BRI AT RER 5 FCRFIRERINE, (AFL T

5.2.4 #EME

XA RN 2 B A P A SRR T R4 H 2 N EIETFIE
S, EEEILHESE. BY, URSIRES, NEFENAN BRI
185 A N A E R RZBOR A BRI, FlESERRE, &
PERSIN A KBS 2 AR =Y, E AR I RIS BRI N A LIRS 5 1R
FEH T ERE R A, R ET AR B AT T S ARIRIZ AR

BT orRnaFHERG RN SCRIE RN 75 A 2 SBOR I 45 R F AR
ZHRIAREAR, BIRRZHIE A B SRR oE A F R iR, ERA
SRR, BEREESITORI LR, EERMEREEIZR 2
RIEARDRAB R A ) SOR S A BHFR, IXARR— R IRSRE 7 RS EIA R Y
BRI, FEfS s E AR I AT DAY s 22 s U AR RN 7 5=

I IR RS BIR S F RN RAHE RFAEeE, EETME
WA FHERERIUK No Dinan et al. B4R HH—F AFERIER Y 757% (BBF)
SRIR PP BRI RIL, JEIE A TROERIRRBIA SR, fE RS
IMEA SR, HERIZEHRE N,

BBF WATENHIE T SRR, Xu et al B —1d 128 75 T
XGRS, FIFERA 7 AR, BT BERANDE7 R A
RHBHE S IR SRR AR, A ADZA SRR 2R G A 20 4
B, BRI 7T HHNERIER,
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BHEFH N TR HEiCgs LN FR T OH TIEFMIES
BABENG T, Jigsaw 5EHIZHEHBOREINT 2022 FHEL T HhkA %
TESAMIE L Perspective APIPBS! JEAISZH — AN 215 BERT A%
MNERIERD CNN W48, rTDONFRIGIN S 1ea e EE, 8%, BhERE
NAERIATREM:, Facebook HIPAT 2022 AEH#EH TR T A SafetyKit39, 3
FOCHMIERIIE =D N Z 2R, RIHME SRR ST &%
P, BARGEE =177 MR E S ERAEREENE, MEEANAE
NERIBINE G EIE, PAOTTERBIZE RS 2SR E 8BS ES R,

5.2.5 PSR

DA RIRERBIRMN, 85BN EA N RRHERME S BHAR B
AR ZERE REARNERETEEAS, FHBERELE L
SRR AR TR ORI — T A RS, I8 PEANT TS 5 AR B9 22 P PR A DK
F, BROREAE— DN EEAEEN, "] IR RIS R A AL
FARRIRRER, SI9RAFRIH SR,

fIE, Liang et al BT RAFER 7 R A RESLATFHRIPERE

o RFLA B MR R AT EARRHER RS, BT REE
155, PRI fe S SLBAR R RGO, [ 3 S/ Tl o BE it AT
fah, et 7alEREE, R EERTRZ R, EREER NS mochiE
4 B HARRHIEREIRAEA, THRIE S RAMEIX R R R ERH ERIRE

=N
Jto

BRILZAb, RO, 2 m WA R E S KRR AZ D,
HARAGE, (W EEMARE—MAERRE, SREEFRAEXR, K
IRAETE & RAUAEE 5k R BRI, JLPArE SRR MEEX WL, 7 H
H B WA E — D RAMERIRR R T T 5,

BURE N R 2T WA PR May et al POB2H 77775 SEAT Kt
BRIG S HITE I eERI T AR WK, SEAT J#EId FiSEE X AF R
JEMEIRIIC (him, man,...; her, woman,...) Fl—44zM HARIAC (family, child,
office,...), PAKHT&MAIFRYIEAER, EBIdESHEMEAISHRAN BT
NERR, R AR T 5 AR AT RORAMECE, SRR NTE SR
TEMEA A m WAR B,

Nadeem et al.PUFEH T StereoSet MR B KX H bRiAEE] T
PRV AR T . B — DI BER A 6 & A S H BB 5 A 71 = Mg T,
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IR RLZIMR, AFRIMRENR, AR =R R, @I HHRIE SR &
ANTRBITEZINERAE AN [ ZIAR AR b B EA T R 7Y, SR AIE 5 AL i AL
R

b /AER AR IOBEHIESE (SAE/AAVE Pairs??) 18 7 A RIZEIE X
(HREARNFRT S RAERSERER, FRE PSS EAET & L
HIMEREZE . AT PHNTE S B, RS ER L XS B AT LA AR
BERARTER, A TN R K T EA R S 5 R 46 [ AR 2L
s

BORILE R 20 1 WAKER PR Abid et al.93) BZR 7B S BAULE R
B m A, fEHR AR MuslimBias b, RA TH25ERHAIE
FEAERRRY 75 TR, bR, H—PEE Muslim W{CATRRIENTE S
R, 8 S PRI 225 R R S B IAE, HRERS
HASRAAACELLEE, REEHEEINAD, K — P EE Muslim BIZEELAITEN
B, FRREARLEH RSB EERIATC AR

BUABURIE AR TE S R I ImRI Pk, DAASHE. RN Z 26
A5 A BOASUR N A 1B S BRI R AT S, Bang et al. P45 N
BFMERIPAIEYLas NBREIENE, 77iR%E T MR, ARRAZ
FRSZRVFIA (WY (BRRTBAMLR), @S EHAFERNBIaEIERA S (BUE
K-, BUR-TRL BUR-EN) FIEAMR 2 B RR T 75
Ao TEDNR BOEE WIZREFE) BERT 432K 880 45 R BUB LA #E T
1970

5.2.6 B

FERRBIMNARTER, Wh SR IGE TR AE S R 24 S REALIE (4N
5, 7)), REBAELR PRI BAFAE SHEA SRR T N
TRl RSt SRR A S N RIS AR A, A IX SR A X T S R
RS IRAGRENN, TR — D2 2] SERE SRR RN, b, H
e Bt AR R B, (HREI BT ZA AR A R AL
BURAR, (EASEPENRT Bl M B TR B B A PR, Bilan, 7EPFOT
BT oS EER, FERARIRMIERATE RIS B bRk T4
MERI S AARFR T30 9, METEN R HTE BN, FEXIES BT
pONgIRE, DAARMTHbIE I HEIE (P 5 BT,
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TRMENFSE R BT /ahivist, RIIEATE SR8 R M 7E
(), 18 SRR SN FRITRE T, O T2 TR B4, B Dhole
et al. HEHABHARIBESBIREY £ T A NL-Augmenter AJ PASEEIIX —id#2,
NL-Augmenter K HAREAIAY “FEHa” RN S5 12 5 A O Ui o8 21 B
BARMERE S 2R, B AsE, AEMTENEANER, HRES
B, AROES K, BRSNS ETHE, RRHR S
TIRGGEBAR R Z AR, RJ5IEIS TG 5 A e 45 SR P AR BB g B A
A&,

KRS BUEFEE  MNABRIA S H AR T IR & HIER 2
2 7B RSB E B AR LS A R INIR IR R, 1E RN B AR
PERRNFE, TSRS LS Al 2 i AT, AT DA T s A s H
b LB U,  HASKRTELBIREAR R EAESH 7. (HEXERZ,
S5AERRFEAZ RS AE, K — DN TARIE 28 E (B irkm
MRAR ) #1877 R B A mRI Pk,

X TAEH Contrast Setsl7, 1EEILFE Y71 NLP H WEIELERM
U (WUEHERE, BB, (RO ITSESS ) BT 795, MEAmK
FEATEAT 7600 (PR B AR RE b HR IR ARATIR)TE /1A S ) (HRESCZRAR S
ZERMIHBN, FrRVEHENNARAE SOTA HAU7E Contrast Sets FISFRIMA

(E28

5.2.7 =Xk

ireeAE ) BT IR E S SR P ZRBOR B TE 5 B TE N RS 1 _F ROk Bk
Ko 2019 4F 2 AHEHAERES GPT-2 B% 15 CNE2E, 2T —44F
JEHIRIA GPT-3 B, & ART—R8Y 10 £5, MIALE ChatGPT HINHE
SRER ORI T TP, RKENESEAHRIMFRUMFEIN, E20N
EREER RN R RIS EA L T AR HEREEE, TEVIZRFNHERER B &Y 21 1L
b SRR SN S8 7T TR SRR . Ak, KIE S BEAYAY AR an AT HA
HETEE ERRVRETRFED:, N LR BEEARTES MTI TSR AN H, NI
73 HA & IRIZEHI

IBITRR RIS RIURONERIERRIZEHS, 156 A\ BSCE 2 PR PR A
BT THOVE 2T IR, MMEMEes: T RERIR RIMIR T, fEHE
EE RS, B PE AR RO AR SN, R RS R — N E AT
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I4ERE, JOFRBERRIER T, AR EETIEd e 2R B AR i R B A AR R T
KAGPR L BISSHRETT, ARSI IR AW B 2 SE AN aan,  FRERIERR B B,
M 2 R ] T84 0 2 s Wi bR KERRY LR RCR,, BB A

WEGEW g 5B RE S RN RET, TEREEEFRE S
1o TEVIZRRTER, HTIREM L5 AR RIRAV R, BRI T
T8 = ERIREILEE, AR R I IZRfa e ERTI ZRReR iR, 15
AW ERT S R B VR AR A, BIRE T RERIRETR. TEHERER By, A T4k
FRIB S HANZE MR REFEE ZIZMEIIZRH B, Strubell et al. 8! fiff 5%
TIHZAFERESERRE R K, XHREU N AEEH T HR
R cHE T

 1.58t(Pe+ Pr + gPy)

1000
COze = 0.954P,

Hrb P NFTE CPU il HFIIIFE (BL), P, NFTA ARG
UIFE (RL), Py NEA GPU HIFEITIRE (K), g AR GPU M, ¢ Ml
GRERSTR], 2800158 NHENBERRCER, S8 0.954 NEENE R E R
H3E P 3 U TR ARHY — U FEBCRE (197 T BU ), HSEREE SRR
Z5—IX BERT R ABcHE L) 5T — IR 05 RS [ TR A HE R

Py

5.3 BRIREG TS

AREFTHNARIBERIPN TIE T EZNR DR Z DA OF RIS
pr) EXEL ChatGPT NARFRABA! (8L demo) HITEREMEATIRAT, HAE
X EEE 7 =MATRERE A, H=3 AR, ALTIFr2 il
BN 2 BRI 7T, REEPM KGR R GFE)
BRI AR R Z A — 2, (B2 ATt isE SR 1 3
MEFME, NIRREHEFEROR, R R REDR R, AT B 3)0F
PSS ERITTI, REMAE —ERR M bR s Al k5 N TIFA0 77 SO SR A9 B
R, BT R R H R AR EAE R B 3P 752

FEVEOM RIS B, AREW REREERAGIES (B8, miA
H S I RS AT SR IR 2255 7T DR, A 2 M4
HARRIHRTTIER, ROABANTINAEA S AR EEBRAA Y 2 R PP fahs /1
FEEAHERRROTF B R E A R, IR T ARG, I ASE P,
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HAE A ARBEROTHEGEH N L

7\
HHERSL

N

TEARZRN A SXARBRL, RASTIIZAAETI AR 2K ChatGPT YRS
B AN TEGERGRITVAN, FVHEE T B i AR DU EZ0E A
TRERERGIN R BIUR, TSR ER: (1) HEOR KRB 5 R AR
KEBHHAS, @k ERR DUSEE APT 838 IR im g, 7E
IXHEA OpenAl 5 Google fEXAKERIL & E (SR RN, BETEK
FIGEAKERE; (2) HATHEASIEREAR, S FRAEREH A T
RERGERERE S XA B3R ChatGPT XA ZHE, (HERHEE
AANTERERG T ERIE AL A, fEBHFEREERIE, X2 H
ChatGPT Fi B &HIIEE,

6.1 BRA KBRS LE

W% TE 5 R EORIBIE R R, R &2 K BB A A&
WHEZETE, ERAFHEERES, HOEE, BORBZAIKERIEL API
BNEFFERBTIE, & 6. INSEE, BAKERSL 777177 2 PR AR
BUGETT IS, AR FEA BRI R SO KRR I 2515 S 15,

MK 6.1H, FRATEEMEZER: (1) HRETKE S SCR KRB TR, JMER
HEgEd API AV REE LTI, (2) OpenAl 5 Google TE XA
KRR e bSTRER M, BT EIMN, BRI R,

RHEATNGRERL  BR T SR ARBEISN, RN AR AR GUSHARSE 77Xt B
WOIgREET 3 BAERRS S EITS T ILRRIRER, 3R 62106 7 RIEUR
TR ZREERY,
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K 6.1: KB SOR PSRRI ek

BAi% | B | SRk WAKERGE ViR R
davinci 175B7? 2048 API None
text-davinei-001 17587 2048 API M
code-davinci-002 175B? 8000 API

OvenAl text-davinci-002 175B7? 4000 API RESRE + 82708

€1 o e it
P text-davinci-003 175B? 4000 API KREEHIE + 52 + RLHF
text-curie-001 6.7B 2048 API
text-babbage-001 1.3B 2048 API
text-ada-001 350M 2048 API
LaMDA 137B RIFH XSTEHA
Flan-LaMDA 137B KIFR FEHIA
T5 11B 512 AR
UL2 20B 512 FR

Google Flan-T5 11B 512 FFIR R
PaLM 540B RIFIK
U-PaLM 540B RIFIK
Flan-PaLM 540B RIFR 82 HA
Flan-U-PaLM 540B KI5 WIA
Sparrow KR FE2MIA + RLHF

DeepMind Chinchilla 70B ARFFI
Gopher 280B 2048 ARIFTR
BLOOM 175B 2048 AR

o BLOOMZ 175B 2048 R A

BigScience 8 BPUTR
TOpp 11B 1024 PR =i U
mT0 11B 1024 FHRE  EHA
OPT 1758 2048 FE  None

Mot OPT-IML 175B 2048 TR A

leta 5 e
Galactica 120B 2048 FR  $8RHA
LLaMA 658 8192 FIR

TR BEARIR ‘ TNLG v2 530B 2048 RIFH
GPT-J 6B 2048 TR

Eleuther .

GPT-NeoX 20B 2048 Pand
xlarge 52.4B 2048 API
large v20220720 13.1B 2048 API

Cohere
medium v20220720 | 6.1B 2048 API
small v20220720 410M 2048 API

AnthropicAl ‘ Claude ‘ 52B 8192 ARIFI

WA | GLM-130B | 1308 2048 FR HESHA
J1-Jumbo v1 178B Sl API

LRI A | J1-Grande v1 17B ARHI API

AI21 Labs J1-Large v1 7.5B ARHI API
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% 6.2: RS FRI BRI R

RATE | B | sER | KRG | TR | BIGEER
Google CuBERT - 1024 AR 6.6M
K CodeBERT 125M 512 AR 3.5G
R GraphCodeBERT | 125M 512 FHE 3.5G
R CodeGPT 124M 1024 FFR Python 1.1M Java 1.6M
Case Western CoTexT - 1024 TR -
Reserve University
60M/223M .
Salesforce CodeT5H / / 512 FIR 8.35G
770M
University of Californi ,
Hversiy of LalOTE | b1 BART 140M 512 FFiE 655G
Los Angeles
Columbia University
350M/2.7B .
Salesforce CodeGen /278/ 2048 FHE 825G
6. 1B/16.1B
Facebook InCoder 1. 3B/6.7B | 2048 FHER 159G
300M/2.5B
OpenAl Codex / 1024 API 159G
12B
300M/1B
DeepMind AlphaCode / 1536 RAFF 715.1G
3B/9B/41B
£ PanGu-Coder 317M/2.6B | 1024 RAFF | 147G
THHERY CodeGeeX 13B 2048 RAFF |-
aiXcoder aiXcoder L 1.3B - KT -
aiXcoder aiXcoder XL 13B - KT |-
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6.2 MIGZUEM A LR RER LM
6.2.1 XIS LRRERSE

FRT OpenAl #HHY ChatGPT, HEITEIER. Anthropic, HEFHD
HWHEEE EEIF 42K ChatGPT BIOXNIEEH AN THEER S, HIRFEA
e

AR Bard 2021 4F 5 A, AEIED T HEIFANTERARE S A LaMDA,
FRIE 2022 EWINE SN, LaMDA RIS EORE| T 1378, A AR
T NI AIERE 1o Bard WM& T LaMDA BRI EAY -, HAT
VREEZAP, HHTHEZEENRA, RN, #H#%T ChatGPT, Bard
Al DAKE R DT, MTRERS A1 B A K R A B R#, HAT, Bard (T
TR ZASAE IR 5.

Anthropic Anthropic?2—% H OpenAl #i A TOIENFICAF], HER
‘R ANLERLEMAFRAF, B THEASE, AR RN
THERRG”, FFRT —RIIAEEATE, AlfERMEAE AR, Anthropic
FRT —#%HN Claude FEREIIRALZE A, HERAH KA,

YouChat YouChat?/2H You.com #EHJIHIRALEE N, You.com HIESF
ANTEEEL R Richard Socher €1]37,2022 4 3 A, ZAFIHEH T YouWrite, X
B KEET GPT-3 WA T-9% 5 FL - HB AT H AR SRS SRR il Es . 2022
12 A, AR THET GPT-3.5 FIPIRALEEA YouChat, EXHA
R R E I EE SR, RN FH A0 B AR 2R R AL B BE AR B 1 5K, 4
RIS BRRSE, HET ChatGPT, YouChat NEIEHEHATIH, i
A] AR BHH FIBE B 245 B AR, YouChat BY—MAHESEHIUIE 6.1,

Perplexity AT 2022 4 12 Af}, #ZE5|% Perplexity. AT* &, HiZD
R R RRTE S BRI R 5 R S oRITIG, IS IERE IR
B P RERNEZR, HET ChatGPT, Perplexity Al REMSHEHLE R AYRIE

LB 5 M Mhttps: / /www.bradai.chat/
2B 75 Wi Ahttps: / /www.anthropic.com/
3YouChat A] PAfEhttps://you.com/ HififA]
Y35 [A) bk A https: / /www. perplexity.ai/
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Y‘ ) Start typing to search Q  z®
@Al ® Chat B Images © Videos B News W Maps i More
answers. w Zhuge Liang - Wikipedia
en.wikipedia.org
what is thermodynamics Zhuge Liang (Chinese: 83 | HE%)
(181~ c. September 234), courtesy
healthy recipes for dinner name Kdngming was ... and attached ]

great importance to the works of Shen

write a song about whales in the ocean

[ 3

Chinese 100% Hand writing Calligraphy

explain the theory of general relativity by famous Zhuge Liang ...

like 'm 5 years old
He was chancellor and later regent of
the state of Shu Han during the Three
an [
Calligraphy by famous Zhuge Liang #
EER (183-234) BPERL LEENEER. BAR. BER. XFERTUEBNHER. 20K
1, BEEMUERUENEN, AEESNREZHEPIEHT. BAEN (REEH 0 (EBRER) Great People Comics: Kongming ;& &%
HRENREFNLH, #EMOSBREBthEGTMAETE. B-HBER

es children about famous people [N
lelen Keller, the Wright brothers,

th & o

HEIHAERER?

EERSIWZHEEER, HPRERNE (REUEH) . (FBR2HK) . (ZEF) A (ZEEX) . m
R (REEN) FREE. B, SR, #HE MBE . BREREEENEMRZE, T (EBX
£) BETEBROXE. CHMAMBEF, REE MEHR, B, (SEE) W (SERX)
BEBRNEEFER, (ZET) 2TEGRHLLRY m (ZEEX) 2ERNABEZ—, BFD Soyiltherelare noltoursiosiactivities) Ll
RT=ERNBOSE, HENREZNTEERHRE. SRR UAEALD =

date(s) you selected. Please choose  |led
a different date.

#BRRTIR - Picture of Wuzhangyuan
Zhuge L\ang Temple ...

(’E tripadvi

h &
& Zhuge Liang | Koei Wiki | Fandom

koei.fandom.com

He was a wise advisor who was both loved
and feared as the "Sleeping Dragon" ... He

plays a major role in Wei and Shu's

&l 6.1: YouChat Xtif <l

(UFRgEE RN BEERN MP%) , HHEERNRWENTREHZT
ChatGPT WEEi# 1, Perplexity Al B—NIEREITIE 6.2007,

MOSS 2023 4£ 2 A 20 H, EERFHRES ML EHD TERNGE
— /BN ARAIE S A —MOSS®, AIPATHIEAER, mfE, FEAEE
—&RIES

Ak, EWNA 2RV IARRS EE#HTTE ChatGPT B
&, BIEEARRTF:

AERXDL—F XO—5 (FEX4: ERNIE Bot) &5 EHT O AMR
&ﬁﬁﬁmiﬁﬁﬁﬁﬁm,%Eﬁﬁﬁﬁﬁ%mﬁ@%Eﬁﬁﬂ?2m3
£ 3 H 16 H 14 WEILE BT BIFHEL RS, FHESOL—F.

BERIVREESIPL BERIRROR, HA A GRS B R R e i T
AT 2SI, KT 2023 45 5 A 6 HE,
Shttps://moss.fastnlp.top/

Shttps://mp.weixin.qq.com/s/nrvsHq XBcEtzQxIEuTivQ
"https://finance.sina.com.cn/roll/2023-02-09/doc-imyfarws6247028.shtml
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E Perplexity @copy Wshare &
s
EBRZIE?

A PERPLEXITY = View Detailed

EBx (181%F-2345F) EINFRFEMEMIBLA, —ERNBFNERA] (2], M IRHENBER. F
EFR, RBPR. XFFRE], FEROEMIUEY (KEF) RrAm], UEBNLEmEEs],

e 8
[] 5 souRces = View List

1w wikipedia 2 @ mbalib 3 4 baidu 4 4 baidu § = allhistory

S AEEER?

N PERPLEXITY = View Detailed

EERMEREREE (EEH/%E) . (HAR) . (BFE) . EMSE) . (FE) (XS (b
#;h ) el AEAERG, EMEZEARBERENBEENESR ), HEERELAERR

wilsl,
w e
[] 5 SOuURCES = View List
1 (@ ximalaya 2 & baidu 3 e sina 4 @ wikisource 5w wikipedia
# RELATED
EBRHE +
wERNEE N
EE R N

Q Askafollow up o

Kl 6.2: Perplexity Al X&)
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BZR ChatJD 2023 % 2 H 10 H, HAEBEMBGHEL =R ChatGPT:
ChatJD8,

BETRITRICBI T 2023 4E 2 H, BBIREXZE ChatGPT MG ME KA
“IBICBITF (HunyuanAide)” WIHAH, BOHTIF&RBETRIEZ0EH AN T EE
RG89,

6.2.2 AFRIRGEZ B ELER

FNAFEBIEREHANTERERS, Bl HEEREE (a0
% 6.3). ERAFSAFREENHBFE-R (W15 6.4), EEHIRAR- @0
% 6.5) MEARESESTELWR 6.6) AT TR,

MIRIMEE SR kB AR R L, ChatGPT BHEZ T YouChat
1 Perplexity AI, ™MYEERIEM, mHWPEETER2IER, EERAS R
RN B E E, BT ErT DR RENZE HESR, Perplexity. Al
[% 522 1B/, 1M ChatGPT F1 YouChat ¥ [FIEIEM, EHATFENE,
YouChat WL RS 7% H, (HIZAIRENEFAIZER, EiEE H IR
A QT R ISR X — A b, R%E ChatGPT #2817 “I']
SKIBFERIEEROL”, (HTA RGEIRA RGP HIZ — R, MEER 1ok
E, ChatGPT RIOIMEERERE, Perplexity. Al FNEERA ST, EHR
ES1E2ME L, ChatGPT Ml Perplexity. AT #RREEMIES, I 4aEa)Fitt
179778, YouChat WITCIEEMIES, MTRIZER FORE, HANCKRA RSHE
% IERf 731,

Shttps://finance.sina.cn/tech/2023-02-10/detail-imyfezcs2988460.d. html
https://finance.sina.com.cn/tech/internet /2023-02-27 /doc-imyicmyz2049229.shtml
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% 6.3: PRRGEH N EARIAARNEHER

(175%45+15) /5=

ChatGPT

The expression (175%45415)/5 can be simplified using
the order of operations, which is also known as PEMDAS
(parentheses, exponents, multiplication and division,
and addition and subtraction):

First, we perform the multiplication in the parentheses:
175*45 = 7875

Then we add 15 to the result:

7875 + 15 = 7890

Finally, we divide by 5:

7890/5 = 1578

Therefore, (175*%45+15)/5 = 1578.

YouChat ‘

The answer to your equation is 584.

Preplexity. Al ‘

(175%45415)/5=787.5
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ChatGPT RS

FEAL 2011 AR T 65 AEALAE, BIBECENZ AT 7 DNARERT,

BRBATECER 1 (S B Sk A AL MR T 18R %, R TBGRI 1015
(SRS YN S EUVEZOEZ

ChatGPT

BATA] DABATECER 1015 Bk 2R NECH x,
AR 2 HABER 15 1 He 2R ABCR 65-x0
FRAER B A PE, ATBGRT 1S LA
N MR 18 %, RIEA: x >65-x
XM AERS: x >32.5 BT x RAUVEEEEL,
R A TR 1015 Bk 2B N B /Dol 33 4

YouChat

HBUERTA], 2011 BRI T 65 f4EEAE,

LU BCE] 7 DNAFEIERT, BRIRATEGER 15
1SRV ER VAR N L HAES T8 2, WIATEL
EIT SRR A NBR DN 9 4, Hith
IS MSR R A NEC . ATEGERIT 9 44,
WERHR] 8 44, WiHHERIT 7 4, WEEHERIT 7 4,
NFHH] 6 44, BEHIT 6 %, FAREBIT 6 %

Preplexity. Al

N T EATECER T TR S AR N B /D,
HAFRI R & 2 7,

65 GRS BEE] 7 ANERT,
AT DR E] 9 AaRlE,
HERNE 2 BFIR,

AT MTBGRI =D AT LIS 3] 11 AhelE
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& 6.5: DEIFRGE I E H IR AT A

LR b= R NI T |4

ChatGPT

MR AL T AL T PR i, PRSI, R
TR M B I S B AR F A BRI S

DA — L] REA B T 1Sk ia R JR T ML A

1. FATEKERhPEa: BAEE, TTRIEERE L. 7]
KA RARER B RXOE, ATDUT A #E A
MRS FUR, RS E 2R RERIDE, IR R,

2, KIRMFFEIRE L, AR LIAARIR, AR
FRIEfA, MRS, AT DA R AL A A I XA
MEEETTIATE K, W IR R,

3. JTRIBTERHEIFNIT R, [713k78 AT DABRAZ IR 52
b, RELHEE, RIWHUENIEFRIR, JTRET
NGERAP, IFERTRETROT 2. BT RER AT A 5T Y
BHZOr, R KRR RIFRE IR G4 71,

4, GEPUAME LRI, 1713k78 AT DA B 7K
BOBIE, FTEMARMERET A R, W5 [k
AP ASE, $RTHTIKTR 7 L SR SR R R

5. RAEBUNGISIEM. KA BUNA] PAH GAHSRECR, SR
AR R, ISR ARRERE L, BR
e A R BN 1

Bz, MK e L e Z0m i %2 77 55 A& B
KRII, FTEBOF, Bk, RUHEERTTE0E, SRR
LI RTR

YouChat

1K AT DA B TR IR,  RIRIREATT R IR, B,
ISk AT AR i = e, 2 sl R ALK,
TR MSHEAEYTEIR, RIS,

HR, KB e] DOE TR, KRR L,
TR TIRBCR, BRI, Ak, 1kigmie
R AR FIFAERRIL, CRIPISTEING, THAHTESL,
R AT 2K K,

Preplexity. Al

MK RT DA SR A TR RE, BRI deill, e iE AL
FTRE A R TT A, AN, B HERE e L
KA R AT R HA B - e HEE I T
AR, BN 7RE, ALstml IEkia XA — A
SRR
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& 6.6: NREIRGEEX HARE S E5515HI A%

I 5 0 0 MR HETEN? SRR A

Fil 2 5 I A W A A
%ﬁm?-%/ B A ) B ) W) BE ) 82
ChatGPT | b, “I” 2ahid, “2” BEEHa, ¥ 2ME, “m

EBhiE, “HET BIEARESEIE, “EieT BaE, T
A, g7 2B,

HiEAS AN, ERETFIRHTZWE CHIFRL,
YouChat FICT] UMA SR SR AR R, [EESFEERIR
K, BIEHARTRER A CRIEIER.

MBI SRS, SRIPEEE?

Preplexity. Al
replexity SanCIRENE: LAl Ve FE:- 95 ML L s k-l Ye
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HLE BRESEHIIAKRK T

ChatGPT HIHEL, % BARIE SISk TERMZEM, BH5E, K
MBOE SRR EAE S T E, AEFRE, AR EERERES L
FMESSRERREAIE R, FIAE Y NET KRB B RE S OHENK, 81
FHHRENIXEARS AT LT IR T, HIR, BRIEEIRES Z H AR
WHATHL T, ChatGPT ¥R EESE A NTFHIRFHIAERK -, THAE
i F Rl — MR R RS R A IESS, 1 B RES R IF A R B LIS HO
£5%, R BiE N B — 55 AT 0738 T I B 52 23 R BT R R fE B
&G, BT TSR ER T RENIFEER. A EEMAP R ESE, H
BWTHRFERGHATRARNCIH, X AT DR SR S
WZR R, 350K B RTE S A2 AR U A 1 R 55

WK, ChatGPT WHAESESE, 41 1.4.275H 6.2. 2R, HAWAEEE
ZAR, XMEFEIAN B RE S OIS RS TR RN A, ARG
A — 4R S ChatGPT HIRES ). RN AREL AR AT SRR B FH 7% =
ANFiTH

7.1 25 ChatGPT WREH

RS R ETEMINEME  ChatGPT A& AV AT EHE—E A TR
W, AWM “—AREZIHE)GE” R, 556, BT HRIZ e
REdEE RS 2021 4, RIEEEREREHHXER. BATEA —ER5
B TIEE 5 ARG FE RIS IR DL AR AR pRES SR 3 0AH 5% 90 D A i
FERF 7T FORMR R AT RIS A A8 (AIPAKE New Bing!SF), {HZSHR
PR E — LRI AR IR (R

R, AEESOEMA SR B, WRRH] ChatGPT HEEA K
W RIRL, WSPRHIRGIEOLERE T, Hitk, FEAEAFEMeNEEZ

"https://www.bing.com/
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A TR, A5 A i PR A BB AR 2R AP SRR TS5 R

RETTSHEPIGES)  ChatGPT R SHEPRSEREN) LIMAGFEASRE, Lk
TR E RN BEOFE DUOP B SE, 1X 2 BT HARGUE S BRI RA
JRIRRPEIE R, B AT A —Li & i A AN AT 5 T B 5 R R X
— A, 0 Meta B Toolformer®REASIETE S AR B IE A HE B, M
SIEEINT APL FERER,, A TIENIZEARL Python, SQL 512
¥, FHMHR MBS BRI TIXERE T, RIEEESPUTRIS SR R AR
BR XMBIEME M5 RS AR &I —ME @21,

B KRBT BRI ChatGPT BABAIRH HHEA/MEAE S
THEAMCERES), (HRERTIESMIA LA RIBHTIZRI B, HA AR
A i o N AR E BRI IR0 HAS AT BBR A — 88 700 K1, ARAAT 98]y
KR MUS R B AN TAREBER R, MRAR TR EEROGERNFE, XHH
By RRIAE BT AT R 1 L % 4

RAHZAEEEPEREY)  ChatGPT RILH TIRH BN ZIESHET), A
REMEREFH TG, DUESZAIES 5 HAmRIAIS, BRHARMEM 720
ZIESEIEAEMA, HR2HATES InstructGPT FEMIARTESHEH 96%
PAbRIIE, HAth 20 MBS (REDOE. PUPEAIE. KB 8E%) Hb
A 4%, Wik, TR MNEHETE S REEE R DR IRE S e ERE |,
ChatGPT HJZIE S RENIATR i —PHET

7.2 A EBRAAR

ABRIEsH  Hil, GPT RIIBRUALLIZRHE AL E5H, 1 Google
SR T5, Meta $2HHH) BART $4mtid-MEMdasaitHIBRAAALE, IXARE)
GFRLEMR: 1) AT DAsRst R &R,  BIREX — DMtk i 2 SRR T
3], Mgmi- R as et Bt I BEN — VBRI T A, IR EEZS
AIEHEA RERFIMFEIRIRER, 2) ERAARNDN—ERIEMT, MR asair
R B RO it - TR a5 AR L I 0, A1 I RE % BB 4y st 92 211880 Hh Y
BEER. B2, (MR thA AR, BT AR A
BEATEYENY, BT AT TR, KIS g - R AR b
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FEor. Bk, ARKHIWFFETT A — R UMAIE CRUERTSCR AT R, SRR
RUBRARRE S FIZE REETT o

MMM TE  Hil, ChatGPT JEIHESHMIE. COT. RLHF 75
FA KA R 2 A, (E2, IREEF AR — LR R, a2
TWENTREEZRNIES, COT REANTHE ELENHEELE, RLAF
TN TR R IREESE, Rk, ARAIEFF 7 M2 A RENS LAY B 53t
VAR AR AR, > N T80,

MRBRIREG FHANE RGN AR G 1, HENENEESE
EEMAEIRY ChatGPT FRGUEITIF T, Kt E @ N TP R TT
X, HIATWEAR R HEITIRY, H2, XA 77— RRE,
ARCRACT, PER—25E, BRBAESH 7 2B fER, (2
SRR B SO IX SR TR A BT, I B 2 MEFRI TP 45 R
AT, R MESHT R RE,

RERIMPE B ChatGPT RIH THEB “WH” %, #Ed COT
ST —EHERRE S, BAMRNITTERENE, HERERMTARRFE
ChatGPT BAIXLERES), AR — AR, K, anffiiid o sussy
MUK ARFE ChatGPT SEBINRIZE AR R TRz —, HETFiE—
HHFFZHE ChatGPT HIRES,

7.3 SEPRMH

ERCRPEU  BAAEE S LRI TARR G AORCR, B2 TER DAH R
AR, BETELHOR, ChatGPT REEAEAE, XAHIBHES T
ChatGPT B MAEN . [AlItL, 7R ZERFFEAn IR % SUsoR & TRt 4
i D RANELIE R ERRIRIRERR: ChatGPT ERLEIRFEIUR, M
MSEIL ChatGPT 1ERFE WU AL FH o

LB [FEFEHE, BT ChatGPT 2 —MEMAES, HWTARMFH
REZHFER, S0P E RN, [Fit, an5REEFH
5 R FHOED SIE R FE AR, RIIZRMEHT ChatGPT B8, K
- MNMERE AR, WA ARSI A,
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SRR KMEIE S BRI TCICI RIS 2 S, #FR RS R BT R BT
IR, XN T —RRAIEAFI D AR, #E—TERIIEE, B, REHR
FRAVIHEZEIE T, B EACRIIZFEE ChatGPT, RE—MEFEAEEX
HIBTFETT ] AHSRBIBOR EAREARR TR s, ZR08. 398 B

RO R Bm, 2R ChatGPT PAKJES: s R RN ih 7l A T RE
RGUEHINV L, IR 1.6 ATIRRIARZ G [m)i, AR 2 2, B
FAMESESF, Hp A — L XU AT DOEIE SR TBobn DA IR, {2 58 22 g XU U]
TREES RS TEORAER, X2 M ERE MR, 72 E 2 R H A
B RENERZS,

7.4 MIEZH AGI MR K

233k 70 FHIK R, BRIESEERARSLEAN 7 ARE AT, B
& ChatGPT HI A, AMBER TLINEMAALERE (AGD WL, £
XIS, BRIESCEEARZE THER “FRL” 1 " 1%
i, Blit, TATINAK BARTES MHIC R IX — B4R ST, B
S EEBORERRIER, SRS Z B SRR B T3,

WS5
2 SARHEEEH
S
Y
g WS4
25 . SYREHFE)
WS3
SRS . M
Vs WS2
P R ST A SR
K
Ws1
R EE
ﬁ
2] IR Rk

7.1: “HFRFERE" (World Scope) #:&

R, ARIFES HIERANUPUR AL —5%, E7HZA YT,
ML, filhE <5 2 AR E S R HRIE S RIXEAE BT, ik, BRES
REFEARRFERMAE LR ZBESE R, 1WA, EFHEE RS AP R
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AR ANFAL ST E, XA REE IE BRI S g2 A, AT SR
HIEAIEH A & RE,

PALABTES Bisk et al LOOHRHI “tHSLMEE" (World Scope, WS) #
SRR A, WE 71FUR, Bisk et al. 10 HARTE S IR IS ERIF
5307 AANTERE, ChatGPT Frf: T HIRMBE A 2518 5 BT WS2,
RN SCA BRG], 1 ChatGPT BN IER ARG AEHFRZE, —F
FIEANT WS5 (e, H2, N 7V SLBHEEMEHATERE, KHE-RD
a2 EAERE (WS3), JFSLBISYEMRIZE, AR (WS4),

K, B2 EHBEAE, EZEEWRART “ChatGPT” WIH)E,
ZiE BAREE, —DREBRNICESCE, 188, BBRESMESIES, H HAE
FIPPER SR DA A AT S A R IN TR REACR E A AR R R B IE A
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