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aEEANTAE ERE, EAEMET LERESFERERRIM
75, BRBIMERASERLRAR. MTEMERSEE
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1. && ChatGPT 24
2. ChatGPT Gtz ZEx
3. ChatGPT gEftmppLess

4. ChatGPT A geffipLss

ChatGPT 2ft4?

F30R% ChatGPT Lfr ER—MABUE ST IGHEEE (AP
Large Language Model, [FE%—@&#R LLM) , {+4RY
LLM? LLM 18RRI AKX ENAHIERIGINESRE, X
MRESAT LA HIE KRB S KEARES], BB LT3 hih
NHEZHER. ELESEENARMNEEHFART . bE
EENRRRIIZIENIENGK, 1SRN IEERE
SHENEINMRA. TESIERT LLM ESHEMNEUE
2 FRHWER, BEH4iEEE0IRRSREER) %0
EPSIEIRY token 242, XFHIRIE— token FitEH
F— PN F .

I AESEENSHENSIE RSB RAR
RR? ERENEN—SRRERIUR, BESHENIE
HUEERNEX, ESRIEENSEESHERIEAIEIKT
LS, IXFIINSAEFRA Scaling Law (TELES]) . (B2
£ 2022 FF7f5, MEEHRNAEREINRNAR, AR
HRANSHEAT —ERENRR, RIBENRRASE
A, HRBIRSIAMABE—L5RETRES] (Emergent Ability, T
Eafl)  wEEsEN. IHEAFIRHE (EEY=EN

a) .

ChatGPT HIESE RIS TR T EEB RO IEBIRIIASR
RERREESRSS, REEERARENERESHITHNE, X2
BIRNESEEIARELIIN. TE, A3 ChatGPT —234
=, 251 GPT #1 Chat BNMERESRNE ChatGPT I#
H, {E5RAINE: =5AT1 OpenAl FRMH ChatGPT 18X
RO FIE, iRBFEA, REEMNERIK BLOG
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ESREVELRERD)IZAEZRFIS R, B AN BHRETIHIR
TR R B S AT T .

GPT

GPT £7%R Generative Pre-training Transformer, H
Google 1£ 2018 FRHAI—FFUIZESIRE. AR
—* Transformer 580, FEETTEINHIREERSIH
RRMEZ BHIXERXR, RETATFCERFISEMARE
5. BEEERXENNAEE, GPT aJLAERSRFIEFRIN
A, BENE FERE. EEE, EERITREZKE
SR, XEFREHESHRETERRY

LETECHIRY token 51 N_t (RIHITRIRZEFRF, XJRICK

IR RERRENEIIR)  BLESEERTN t+1 (&L

B9 token 2f+A. SChr HEEUEHAVERTE token 7 t+1 i
B HORRE, REREMERSARENERE token, X

ZRIEEA ChatGPT HEHE, —EB AT EATEEREISEN
FHERE—NF—1MFHlF, SErHRERETXIA.

SHESREK, AJBEARZBIEERZ BERT, BERT 2
Google 7 2018 FRMI—MNAESERE, Khlg, HE
TEIESEBRRMES (NNASZE, EEHE, XAENE
FEE) FPERAR T SHARET RRUREFRESR. BERT 5 LiRiE
SRENIBERAR, EilZMESES T HER XM
1EZESS (EAFRA Masked Language Model {155, T3
BFR MLM), HAREBNA—ME— 1 FulningE, Hig
BHIS AR TBEBRANIBAAFGS. BRELFEHDZE
BERT R9EE, G¥EB2E GPT RI~EE, Trm A—1
Transformer #RELAMH, E AR token F57I, T HIREL
A9 token 31,

Hrh, sCEEROZMER Trm BER BRI E (S
token RY_ETFICENIR, BILAEZRI, X3F BERT ki, 814MI
B R Trm EEEEENERMAEN TR, EETEKR
HNBEARESERIS LB AERRIR. m GPT WREEE
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FIESIEBIRIREE, B0 index=1 1B Trm 2E%EEF
index>1 BANRRY, FtEEBAESEES LIRS
a0 BERT, ERELMIS LSERFEALRNER., WHIE
BERT 79 MLM &XFRIERASAZ (auto-encoding), 1B
GPT FRFRABEIFF I (auto-regressive)

KZM BERT # GPT RIR3tbHrILAEE], BERT EiE=IER
FFEENE, BR/9EIE ChatGPT RUIREIERERZ GPT
e? Xulir R EISIAMEEIEMHY NLP S5 K—5tEass
7,

NLP {E55K—&

EF MLM J)II55ER 15280 BERT HELERTERZIESER
KIS EENERIR NrESS, BB MSIELE NLP
ESHIRHRREREET)|I&EE— TFESS finetune AU

2.

Pre-Training Downsteam
BERT-STYLE Finetune

XA SERR training from scratch #8EE, X TFIFES
HIEFEREFED, BRIRRBEMN. T, ErAHIE
EFEE—L0):

1. AE—NTRESMBEREFENER, SHERRIE
REEEK, ZBIEEEISAHESIERTTIESRF .
RIERERHI TENAREES (WSEARIRBIFIXR
HEPFMESS) tBRRER.

2. WY ES TR HES IR BIMEEYTS
%, B BERT RENREECEHE, BEEFTE—
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BRI TR, BN A ZRAHMES IS S HENRY
ESRIER S EH T2 AR,

T EEMBRAALSRELRNAIER, XMBIREEA
2B, YENREMESERRIRRER S SRR 145
BAOREEN. B, AT MEEEBREREES
ROESS, WREH T T AEREREREIX A B iR,

e XJ BERT 1y MLM BHTHOE, W5 IN—E4574H
Mask i, (EHBEBRERSIFZMARESS, Ha
BYREELYN UnilM
https://arxiv.org/abs/1905.03197

o S|NERSMY Decoder, ¥ BERT {AXBUEREEMEE L

TVEYMEEY, BARYRYT{EAR BART

( https://arxiv.org/abs/1910.13461 ) , T5

( https://arxiv.org/pdf/1910.10683.pdf ) , BE
B9 UIE (BMESFRITEERK text-to-structure AIAZE(SE
IEEHHEHIA—5 ) . FRXT TS5 LURGE, ZRItE
SEAXHSTT, XN LIFRERRBIEIEEAE
ESBIXAERNGRHITRK—F. WEF7R, T5
JIIZ T BEEERA T AR TiF NLP (ESHmEEdE, &
H1ERIA M AR Rm S UES AR A, KRR
FIAREESHAFE. MENFESTLAR" translate
English to German” , 33{EEAILARIREASEE
EXI" cola sentence” , BRJLAR—FEE(E

£" summarize” ,

B, BAEREIR ChatGPT AUENBEAYM
737?

XM LARIRI RIS Fh NLP (ESSEXRAIRTHEESS, —
TFRETNEMES NESERY RE TES(ESKET,
18R T AR EURE R AR XS NS HUIEARRE D,

https://www.techbeat.net/article-info?id=4766&bl=yes

5/27



2023/4/6 10:23 B AKX TJREREMERAIChatGPTEARLEE- TechBeat

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

"cola sentence: The
course is jumping well."”

[”stsh sentencel: The rhinc grazed

on the grass. sentence2: A rhino
is grazing in a field."

"six people hospitalized after
a storm in attala county.”

o [RTY LEMFISIVN, HEERMANE BERT AI73EH
RB5EET, MHHEHET Gibbs SAERSLHN BERT &5
BN AERNE,

( https://kexue.fm/archives/8119 )

BAFREX—HRNEKR, B2 OpenAl —HEHE GPTH
BRAENECE, 2019 Ft1A&m T GPT2, X MERU4ERS
F GPT ki, EBET ATSHE, 7 A TEER, £
EERIMEHREEE S T multitask & multidomain B
1R, REEZHMRGERENIHMEAAAEEEEEREN
finetune, MRMEEA THFEIRMHMTWER)IZ, &R
REREARE, IERTREREUEKX, HeeFEBHAIENIR
RATFAIE—E RIS, NERNEXBFHELUEHERZD
B#8: Language models are unsupervised multitask
learners , ANEfEAt, BERT RESFISFHTERI AN
EREH, BIELL GPT RIEENFRBER AN TIFAZEEL
2020 Fx&HY GPT-3 &8, Language Models are Few-
Shot Learners

GPT-3

B, JLANER GPT-3 18Xa980=

GPT-2 GPT-3
ERAYE 1.58 1758
YIEBRERHRE 40GB 600GB

OpenAl J)IIZ#DkRAY GPT-3, EE GPT-2 BBER7T 15 {ZA%E
B, FRMERSHET R 100 S5, XASERNIRA,
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{18 GPT-3 lAT—1 "BAREY" , EF-EriREIR
AR, BRTERZ NLP RIS LEERAEAYER, BEX
BT —MRIRTRBRIEE

In-context learning,

i3 In-context learning?

Bk, NEEREAEHNESSHNER T, BEEER
B ANFHENFESHIEAS BN, #Megliii” =
3" BFESIUFE, HEXIMES PR ERERIT
MR, XFPEEN AT ASHBR—FIERFIREN. AILS
ETERGIFIERMR: Heb, task description #1 examples
FREEREIFIFESS, RfEHY Prompt FRIIRELR

aBF=T.

-

BOS TR EaamEsEs: | TRADTI Y
XFEENFEAE! =\ " - examples
SRR —>aE
AR R Ik => it

EFIEMNE => Prompt

SEFRRIMFRZIBNAERBMAR, ZRIERBVIMER
238 Meta-learning 3, BITEIISGEGEREAR
HIMESHITTES. EFINGEF, BENSHE—ER
TR, XRERR— M AR,

BAREFH SRV IMFRZEIFHAFLENE?

X FARIRELK, IXAEARERRFE. EAXEERGER
rEEERARK, ROELEREEERB)IGNER.
FEitb, aNEREEHEEIT In-context learning BU4FME, 1ERIERY
REZITFES, EENRNIKRAT (XIKEREHITR
M) RETREERK, AR KIEARAER INE~
7.
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In-context learning FRIREIAIRIE, BENTF—LEEE
F FFNHEZTESSHEENESNAEHEHBRYE, X2
WHR—BLSRE AN FIEA TS RE e I —IEEE .
AKIRBIEEHEIEEENIB? 33F GPT-3 ki, BEEALL
B, BE—EmRE. EITREEEERIED.

RSN EFF AR EIRAERBIRTEINEESIE, In-context IE
EETHRISHELT—ERER, RABIMMEELZ
—. BRABRILLAGN, BTBEHARORERNR? X2
——Chain-of-thought, BIE4ESERES,

B AIERZ In-context learning?

GPT-3 #8581 In-context learning REAILARBRATRE
kETHRAHISHEMMIZEUE, BEREAREIIKIFRIIZA
ELUR, AN, RfEEE e S et aE# T 7H
R, MFEXZE., EtERAFNRIARRERARERT R
i63: https://arxiv.org/abs/2212.10559 , ##%& 7 GPT {E
A—MESEE, JLUMER— 1 Toiiites, Fa04E In-
context learning IRfR/9—FhpRMHERIRIE.

{A73 Chain-of-thought (CO
T) ?

SEFR EZ23THIAR Prompt A Chain-of-thought F9E4E
TS, £4tHY Prompt B, MT—NERBEFREESL
ITRIESNEES], REREHEZEIESN In-context
learning B9 5B SFMESSASMTEAF GRS AR,
XA REBRIEMRRER, WEFR:

( https://arxiv.org/pdf/2205.11916.pdf )
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éﬁoger has 5 tennis balls. He buys 2 more cans of ter®

balls. Each can has 3 tennis balls. How many tennis balls does
he have now?
A: The answer is 11.

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A

(Output) The answer is 8. X

LS /

M, SFAIF ERAECEHPRNEEBA—L, HE
HE=NE— M LREEHR, BHMI—EEAZNE
Bop, WATERERRESIERES T, MBS
FREYER G T—EROHEE, AERR:

ﬁﬂoger has 5 tennis balls. He buys 2 more cans of ter%
balls. Each can has 3 tennis balls. How many tennis balls does
he have now?

A: Roger started with 5 balls. 2 cans of 3 tennis balls each is 6
tennis balls. 5 + 6 = 11. The answer is 11.

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A

(Output) The juggler can juggle 16 balls. Half of the balls are golf

balls. So there are 16 / 2 = 8 golf balls. Half of the golf balls are
W&. So there are 8 / 2 = 4 blue golf balls. The answer is 4. .//

EARRESSANT, BEERSENEEER, EET/IVEE
REGelE. BERNE, BAERT —MERAEBNGE, ik
HE®T7TIHANEEREN: AREEfnNgR+igmn—
Let" s think step by step. ZASEEE/ABBEIZ H ZBIA
BEEIEHIIAIRA,

Q: A juggler can juggle 16 balls. Half of the balls are golf balls, Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are and half of the golf balls are blue. How many blue golf balls are
there? there?

A: The answer (arabic numerals) is A: Let's think step by step.

(Output) 8 X (Output) There are 16 balls in total. Half of the balls are golf
balls. That means that there are 8 golf balls. Half of the golf balls
are blue. That means that there are 4 blue golf balls. v
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29K,  LEPERBFREEEH—EENER, Maks
THSERNTE, 1BXHURE LA output SEINERRY
Prompt #Ef—1R, BN ERE, R&ERT7TEENERN
e

[1st prompt] [2nd prompt]
Reasoning Extraction Answer Extraction
r}: On average Joe throws 25 punches per

minute. A fight lasts 5 rounds of 3 - -+
A: Let's think step by step.

minute. A fight lasts 5 rounds of 3 minutes. How
many punches did he throw?

-----

Q: On average Joe throws 25 punches per }

A: Let's think step by step.
In one minute, Joe throws 25 punches. - - - In five
@ > rounds, Joe throws 5 * 75 = 375 punches. .
I Therefore, the answer (arabic numerals) is
iy ; 8
;

In one minute, Joe throws 25 punches. S
In three minutes, Joe throws 3 * 25 = 75 punches. G
In five rounds, Joe throws 5 * 75 = 375 punches. [ 375. ]

BEAKRRELIEE T COT AL, BRARREIRAAE RS 7 H#iE
BENTIR? BREAHEN., RNEESHSEREERTIER
EFEHETERES L, KMEERRTERE., BRkRHE
bR LA — LB BRI N AR, (BREMEIR— <A
EREERER 7. BARRNGIFILSEXREIE IO
Limitations of Language Models in Arithmetic and

Symbolic Induction

Chain-of-Thought §£/33kBF
BRJIL?

E—/\TTENR COT $51hadR, EEH—R GPT-3 3k

®. HL, ** FRIBM GPT-3 iRAHHSEBEAMEESR
COT $51. SFFAREIR, %R chatGPT Z=AMA 7 IXHHI
Be. HIL, 7& chatGPT WkzAl, openAl XJ GPT-3 ff(7
REERMATIE, T GPT-3 B9 COT 4 EEIXEIEN

HAPIRHEN. ERATFHANE, BriAREHREEN

LECIEA COT kB TFEMBLERLL. BEMANE
BISINELES, BEMRAUNRIREIS I TESHBEN

g A0, AL AR EEE S I NEARMHE T I%4E

B, (FEREMNBEIETZ I THERANR, EURSC

N ERARIEARR BT = EAEER AR N EHTHER A, B

SAB RIFA IR TR ARRE ) REEMIX Lotk 22 TR X R T —

https://www.techbeat.net/article-info?id=4766&bl=yes

10/27



2023/4/6 10:23 B BRKY: TAELMEMAIChalGPTIAME TechBeat
tinfR, BRARE—ENEERN. BERIERTRER
FoES, BENTISENTEES:
https://franxyao.github.io/blog.html ,

Instruction-Tuning 5 RLFH }
A

BN T ARERRTRNAEREREREZ EE, (BRE
EOAUGERED, SINR—ERARRURA T (BEmE
iERiE) AREUMEES]. 1RIE OpenAl RURAEZATIA,
ChatGPT BGIGHREZESE T InstructGPT

( https://arxiv.org/abs/2203.02155 ) , 1 InstructGPT
FEISR T MRORSBRSEIL: 8<H0E (Instruction-
Tuning) LAREFATRIRRYENLFS (Reinforcement
learning from Human Feedback), TEIGXERITNE.

xi

Instruction-Tuning

Instruction-Tuning (TFRMESHIE) XK, HRERETFER
Deepmind fJ Quoc V.Le FIBATE 2021 FARFRANEX
{Finetuned Language Models Are Zero-Shot
Learners) ( https://arxiv.org/abs/2109.01652 ), 1Eitig
SHERT, BIEFTNAET 21 FHIFEIFRFERERN
Prompt-learning 8. 2021 &£ 4 B, FE InfoQ FYZEH
TS T —IXEAREH, 9= T7ENE Prompt LAI—
LR, W TNERfR:
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EEAERIDTRERIER, HEtuRtFy, sty
hiteTH, SRRl

( Bestpizzaever! +1 JeT

oy p—y

Best pizza ever! -
t dtwas . :

great : 0.5
bad :02

IriEEEE<100
PET>BERT-finetune

Prompt-learning &E(BF18X (Exploiting Cloze
Questions for Few Shot Text Classification and Natural
Language Inference)

https://arxiv.org/abs/2001.07676 , HAHEEMEASEE
FRJ9 PET (Pattern-exploiting Training) . EOBEAE
FRFENBEAESIER(TSS BERT FUlIG4FRIEBIEIES
EEUESH TS .  BIRNX FEFRISTIABRD R1E
%, AEEHHRGRER— N =HENZE. RESRE—
prompt RN AR : RLAT, BmEXNLEE {, BT
Rit—MER, BRIRD KBTS RS EESRE PR
FZE) (IE / A/ 7}, BTl RAIERT token [EEHEE]
{BERRE. XS RETRBE NS SIESEE
)1 EMES FRINESBIOLR—E, B THESERE
FITBIREPRRNRIRE, EIMFEANZR FHEEN
Finetune IRNSBBIFAIHER,

Prompt-learning 3Cfir FR—FESHEEREBRZ LA RUE
SAI, W XEELERE, sILAESHTEA, Filal
MRS PET, ASCZEHREIR TS5 #&28Y, LARIERAY GPT-3
%, 1BHMESERR LBl LARERT X Prompt-learning §
E’\J—ﬂl?&fmfi‘t (MARR) . BRIZOEBERRETEE0E

EXEENBEARESHIEES (@%ﬂ%ﬁﬂiﬁk) #@%
E%E.‘:.‘lﬁlﬂj‘r“ MESES, IHERISEIREARNESH
BS5EHE, REBNESEREMNA R TAARIESH
2, $ESHOASTEIN TERR:
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Finetune on many tasks (“instruction-tuning”)

In Commonsen ning) | Input (Translation)
= e ———— 1| ans ate this sentence D
|Spanish:

was built in less than three

How would you accomplish this goal?

OFTIONS:

[-Keep stack of pillow cases in fridge. | || MOnihs-

|-Keep stack of pillow cases in oven. | Target

Target El nuevo edificio de oficinas

keep stack of pillow cases in fridge se construyd en tres meses. |

| Sentiment analysis tasks

| Coreference resolution tasks |

IRAIESIIES BERT. T5. GPT-3 £ Prompt ARET4A
X5Ie?

(A) Pretrain-finetune (BERT, T5)

Pretrained Finetune on Inference - .
LM taskA  —* ontaskA (C) Instruction tuning (FLAN)
*+ Typically requires man | ;

L e —

* ne specialized model a5 - U RS

for each task 5
Madel learns to perform Inference on
- many tasks via natural unseen task

(B) Prompting (GPT-3) it sl

Improve performance

via few-shot prompting
Pretrained or prompt engineering
LM * ontaskA

1. BERT 2889 Prompt i&i+S#EEIESREMESEX,
Prompt I mBESESXEN, FE—EEMR
ATV,

2. T5 HY Prompt G EETN) IR A EESESR
HIEFT £ 7 AERMRC, MREESESE T8
RUIERE, (BREABRN, TENREFTHEARSR,

[t

3. GPT-3 By Prompt F, SEFHEREN)|ZGEFZEF L
HOBUE, TREIHERYE Prompt REISIANE T4
5. XAz eIAE MR S it IRAR P A
B, HrrEEEminaERnmd. BEEESERGS
TRERAARE,
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4. IFLRIBRRSER Prompt SRGRERMHE—FIIIES
BB, XEIESH SRS IFRELNIZANAHT
SEESHAIE, 5 GPT-3 i Prompt RE, 18
SIEFR) Prompt 2 e ESTUTErIREH
TIRITHY, ESTRIESAEENTTAES. B
AR T HEENTRAZ I, BB TR
THUES BREBIRFEFHZITANE, 7 GPT-3 [F4RA%E
RIRAF, MATHESHMBRE, BMEE Prompt A
SINTINERIEEAR, EEHREBE T IR R R KT
BEIARERTER.

BeIAFFHEAVEES FLAN T5 Fi27E T5 #REVERE
T THESHERIG, BRTIBLHEILRZ. JL
FHZSEHRIKRESR R, X MRENSHECEER
FR, TLUEANARRESE W SSLIAY strong
baseline

f£ ChatGPT AFig, EFAEE/\IIE Prompt BHASS. &
EER— linux Zimfd, BiEEEA—NIDIXITTEIERN,
AL E RN, Bt ChatGPT aJLUHIFHEIESS,
REFRMREBA. XMEBEASFREEA—ESEFTF
1ESEE. RERITRITH Prompt I5$ BIEiSHT=E, &
BIRREBIERRNBET A, HREKRERIINFEKRETK
155, BARXEEE TS EERNERF T —.

ARt F ik
IEOMBRAREE, BREASOEE—ENERA:

1. —EF R R S ESHAFEEEERIE
£, FEEE<SHERIIGER, A EFBEIX
ST,

2. [ESREE)|I45RIEHE, XTFRRA token EHEAMEIR
EIIRESIFRY, AMEXALRES, BL token
ERGEIRRIFFEIER, FRIME., BRaiER,
IESEERIIEMESS BinS AKRRIFFTE gap.
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b, BINEEERRES IUEEREALNIRT, 55
AEHENEFERNSY, A, BIHEESIAAKNE
BRI AETT % (Reward) VEAIEEINEIS, &FRR(s) e R
R(s)ER.R(s)R(s) i, BREIFMMALHEAL RIT. RE
SRHG, BATRBEERAI Ex ~p0 (s)[R(7)]Es~~pO(s)
[R(s~)], BV R (UHAEE, —RRSRSE, XOFREmILRAT) IR
B, EERI— NI ERRE, SR BRI PR RS
SESRIEEB TS HERES. A, AEHN R —REER
VERRATAE, BRI RAEETREFR TR MR IR, EItER
BTBUEINEE, FEE, BUZINGEE GER
&, 87 alphaGo RFIIFIENRR, BREMREISERNLE
SFASRESIHTTES. BT Policy
Gradient methods (ETFRIEHEERE) . EF LA
2 EIRRE, Bl WAR BT SR T8

d

1. AMEETT R(*) RIHAERRER?

Ot+1:=06t+avot

011 =0, + O(Vé;tE§ ~p9t<s>
EsA~pOt(s)[R(s")]

SFFXPRTERENERE:

2. 3N R(*) B— M ARAIAIREL, 1At ERE?

Policy Gradient methods G2k fER AR, @id
— RN T (FEMANT, KKRAILSEHIEE
cs224n) , AILAMSEILATF:

VoE§ _ py (s) [R(@)l = ngpg(s)[R(ﬁ)Vglong(ﬁ)] ~ L3 R(s;) Velogpy (.
VOEsA ~pB(s)[R(s”)]=Es”~pB(s)[R(s*)VBlogpB(s*)]=m1
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