(HRIBFFNE 25 % 2023 445 5 09 633-652 1T, Jbxt
Contemporary Linguistics, Vol.25, No.5, 2023, Pp.633-652.

DB HLAS A, AL 1 N e
——ChatGPT # i 2h Z 3 R X 5 % 0 B T

REAM

BE  AXHE U ChatGPT 2 —AEHM ARBTG5, EEREHA
THRRERFEG, TS A TR R RN AN LG, K5, WFRER (4
RTINS+ ) . FRA R (78 B R S ) B SRR SR M) | IR AT
Fr(ETF AR 2] ) S M, N4 ChatGPT B+ AR JFHE A1 T REHI4Y,
PRI N TR REL FAE S #Z T IR, U5, N4 ChatGPT B & B4R
1 GPT-4 Frak B L B KSE, R4 40 BE 5 % W F ChatGPT G
i HRE ST RIS, A3 AT 56 A AL i T A AL RI A TR I8 T S0 Oy AR A 1
B, BOR—FERL I S AR,

KR ChaGPT GEA) ATERE AEREUHUIZ%G 1540008 RAXF

Beyond Chatbots and Towards Artificial
General Intelligence ( AGI) : The Success of
ChatGPT and Its Implications for Linguistics

YUAN Yulin

Abstract This article first explains that ChatGPT is a general natural language processing
platform and the first reliable cornerstone towards artificial general intelligence. It serves as
a development platform for Al-generated content, enabling the implementation of general
Al and the generation of content. It reshapes the landscape of related industries, creates
new service models and business value, and opens up endless possibilities. Next, from the
perspectives of algorithm models ( generative pre-training + fine-tuning, GPT + FT),
instruction fine-tuning ( IFT), and human alignment, the technical principles and
engineering architecture of ChatGPT are introduced. In essence, ChatGPT is a large-scale
language model based on cognitive computing and artificial intelligence. Its core task is to
generate a “reasonable continuation”, which means generating the next plausible content in
accordance with human writing conventions based on the existing text. As a deep neural
network, it is essentially a statistical model that learns relevant patterns from high-
frequency data. Through methods and techniques such as in-context learning ( ICL) and
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(CPG2023-00004-FAH ) FUR ShifF oy & 4 50 H « 10 [7] 7] ff B AL (1918 SCHE A =8 S5 ML 52" ( SRG2022-
00011-FAH) %t B, M RAmEETRANE 2 F AR BB TUOR W, R,

AP http : //www.ddyyx.com 633



chain-of-thought ( CoT'), the model can perform complex arithmetic reasoning,
commonsense reasoning, and symbolic reasoning tasks through step-by-step inference,
demonstrating a certain level of reasoning ability. ChatGPT adopts the technique of
reinforcement learning from human feedback ( RLHF) to fine-tune the model. This method
ranks and annotates the model’s generated responses based on human feedback, which
improves the model’s usefulness, safety, and the authenticity of the generated content. It
successfully realizes the use of natural language instructions to invoke knowledge, taking a
crucial step in the knowledge representation and knowledge activation. Then, the criticisms
on ChatGPT from Al experts and linguists are presented. Stuart Russell points out that
ChatGPT’s intelligence is based on the massive amount of data it possesses, but its internal
mechanisms remain opaque, and its language understanding and semantic reasoning
capabilities are still questionable. Additionally, Chomsky has also expressed his views on
ChatGPT, which have sparked some controversy, such as Piantadosi (2023) . Finally, the
article introduces the background of ChatGPT’s development and the level of the theory of
mind ( ToM) achieved by GPT-4. It particularly highlights the linguistic evaluation of
ChatGPT’s language usage ability by psycholinguists and introduces relevant experiments
that demonstrate the similarity between large-scale language models and humans in
language prediction. It points out that they have cleverly combined human behavioral data
in language usage with neural data from computer neural networks, presenting an emerging
linguistic experimental paradigm that uses artificial intelligence to study human language
and its information processing.

Keywords ChatGPT, artificial ( general) intelligence ( AGI), generative pre-training
(GPT), instruction fine-tuning( IFT), human alignment

1. ChatGPT FEI AN TEEERFIL T

X—#Rr, ATHE AL ChatGPT RTIREFIED, $& AR SCEHE I PIAS
[
1.1 WA LA A

“HRORER, KRBk, XA RLSENT A A A N TR e AR
B RER K SRR S S IR, — 5, FE# ChatGPT AR S A1 JOE 4/, AT
Bl I i ARAIEF S H AR, CaArimzs; 24, #
MRS FERRAIE, RIEREARL” (W] - Tl(BRBORIRZELL) ) o 53— T,
RN, TRIAMBET” (FF - A (AHFPERRAEHR)), &K
R FESE NN TR BB 27 I fE 5, BZIZ kS, i m
bR, BSR4, MHRGRR; FTLL, 2iEFRATEL ChaGPT By H
/NI (prompt) , <2020 ML UL (Let's go step by step) !

M 2018 4EFFUR, FEE AN TR RESLHE S OpenAl, KAF T — RINE ThE s
B AR i 2 T8I 24518 5 A% 8 ( Generative  Pre-trained Transformer, GPT), f14%
GPT-1, GPT-2 #l GPT-3 KX HJF4EMA GPT-3.5, Instruct GPT, J4% 2023 4E 3
AARATR) GPT-4, GPT & —Fh KALE F A A (large language model, LLM),
A TARCCE | AR, B3, IS RNA ., 2022 4E 11 H 30 H, i1
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fE GPT-3.5 Fl Instruct GPT RYHERN I &4 T %52 M ChatGPT, X&—fp%
TEFXHE A A TE SR, n] LUK B AR N AT SRS ED R ML A, B RE
B ARl P (8 SCARBRT 7o A A O R T80 30K Al I 24 mT L i 1) ) 1 200
A, WTPUERE XS, fEeE, EIFOH M EE LR, ChatGPT 55| T
T 100 J7 HEEEN P, WA A PGB, &R R
15K (query) , JESRARTS 2] 4 NI = 1 W N ( response ) o FL N, A W & R
ChatGPT B S — i3 H R B P44 B AMAZR ChatGPT FHCIRFHATE
) IR S 1990 4R A A9 #4 T 3 “ Baby got back” 5 LA P AC WG
ChatGPT Z M3 E &% SAT H IR ZJ5 435y 1020 4 (4 1600 43)©, & H
A R4 MG 2042 A1 A 2022 4F- 4> [ 5 % & AR ChatGPT [ 1ERE, 25K
B, ChatGPT 7E3CZF55A KA ERBMEH LEAR T 78% M5 0%, iTE4L
WL AbsERT AR B R B,

1.2 SR RAEIE RS

F b, HHUL ChatGPT & — @WK/, Al e & —FhAiiiE &5
2, R, N TTAEL, A RAME BT BRI e Ry [
EHE, AR E R EAMEE— NI RALE A (chatbot) , T —RAL T4
FRARES, XBWMERA ANEH ChatGPT 3N LI & I &A@,
P, — P E K ChatGPT Wl T 2EA/NFRUS , BUBPE A O “ RN,
IM— A R ER T 3SR T 20 4380 LU, & BRI, < 2R g i ML 24 0 1]
AN X FIMZA 20 b =R KIUBRHH 0 7 g R AT &
BENT , BAER KRBT AR Wk 2 v, A5 A 1 BE P ok
ChatGPT B/ bR 2, LLZE T 5 R R HE R Ear, 7 A
Ut, ChatGPT KHUCIA M RGI%, W, SR RS0 (Bing) B4
Z2iR ChatGPT Rl K, A By A B AR LA 28, AN 2 AH G R T,
JEH, WS G 4 I N A (Word . PowerPoint . Excel) b #F 1% T
ChatGPT, A AFZEIN, IR AL BEA UG — A Br 2 sl —Fh R 7= i,
1Ml ChatGPT FJ LUAFI B AR MF 2 01558, BRtk, ATLAEFR. 2022 4F
S AL HBYTTAE . H/R - 350 FR ChatGPT (14 % B S5 L 5306 0 174 fa) i, 34

@ BREL, 2022, ChaGPT MO4E AL, JREL, SRR AR A, “ ok Al HOR B,
https ; //zhuanlan. zhihu.com/p/590655677[ 2023 4£ 5 A 17 HiiA ] ;50 . £, 2022, ChatGPT BYHT
AR RUBE A Y« Sl AL 2N S X — Y0, “ FEEHTE”, hitps://mp. weixin. qq.com/s/QZpjy-
A-UHzKwv3zHPWO-g [2023 45 H 17 Hijilal ],

@ FWAEIX, 2023, ChatGPT & T H A0y 52 B Fe e FT oy 7 —— 0 R AL &8 AP T TR 0L i 1 445
“CEPEAEIXT ) https ://mp.weixin. qq.com/s/fB9rguy26ej-alm71_i8iQ[ 2023 4= 5 A 17 HjjA ],

®  WHREAK coffee latte 1y G2 BRI ME” IR Fh B A4 L AR, R4 AT LIE ChatGPT 3% 32 “ 4]
BEEK”, SAAFEERM, THERE%,
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KRBTV, ChatGPT AYMEA: HE 2 AL A “iPhone B 21", Mrfr, FRATH]
PA—BiaxX N TR RERAR Foam i ko, RO FIRATA NN | AT SR
JRFIGE ] BEXE B R 232 B R
1.3 SEmE A TR Re A

ChatGPT &b 2 A0 4E T, P R B HRE T e n (P8
BOR), BT L SE N B0 A i A R R E F (G A RTE S RITIE S
OGRS, an, BRT —MmymioRscik . MRS, A HRRAN, Bikfhe
HEEEHRIE . SO OUUEA . SCERE . PP AR R T B, AL O
H, HMERRLEIF S L5 8] 7l AR = KO, R 2 A5 T
BEXREE AR 55 B B T AR AR RRE 12, B g R S R I
M, HIE, ChatGPT BN RIEGE X LM ANIXHE RS, wie—ALL A RiE
BN H IR B I 69, J2 5k mE N TR HE (artificial  general
intelligence, AGI) 55 —Rn[SE I Al , ChatGPT A9 4: hURE 7158 T B i
ey, RN PR T oA M AT gafERE Sy, P, BB A TR BeAE N
%% (artificial intelligence generated content, AIGC)HJ— I &G, Wk,
AR PR G EMEAFE A QRS FN RS, 2 ohE
PRI IR A B T BRER R . AMEED . KIEBEA | XRE T HfEE T
A I 2710 AN NG = 4117 = S 13 1 K= SO 01 =X (= N 2
INAEAE, TLAUE, ChatGPT i FHN T4 RE AN T80 B A= B PN 25 1) 7% Hb g FH LA
B E XA A SR EE SR | B IR S5 R B L A E B, PR TR
MR G 25 ]
1.4 ChatGPT HJLANEAT4

MR, ChatGPT JEAJEFLZS B, R 7E 56173 I8 1B b A B 3K X il
BRI, TR B g R T LAIGE , TREE2% 2] (deep learning) oA [ 4R 1H Ak
R TWA R, H—, FETHRMNER L, fHSE - EAR
Ak B ELLERERY MG ) (distributed vector ) K378 AN A R ATE
LA DA Q{13 1IN 58 7 SN e |V D B B d 7 = B4 S S AR K B2
P2 MLE (RNN) | F A2 [ 25 ( CNN ) FEE 4% ( Transformer ) 2524 S A5 RL St
AR TE T B I A TG, DAPAS R AR F AL ) i Ros , JfE
) f 28 [ P IS SR S SCAR A S . R | AU R A S A AT 5

@ AR, R ANTMOCR S b IO, ShE Y, B SQL HA A e B R
A, SQL 4 FRJE Structured Query Language, J&—Fh2SH 4k OB FEA IR 5 .

® KRR, 2023, KT ChaGPT \NNEARRIBAAR, “ Al TIME 335”7, hitps://mp. weixin. qq.
com/s/ UWBelxOYDawhOv4-CzfOKw[ 2023 4£ 5 A 17 HijilA) ],
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KN o e da] ) f o T dal A7 (word embedding ) 3 T 25 I £ 1) 43
A BRI ARSI . B I AR, JFORAE A5 5 SAR A BS WO T A
TIESEUE SRR . XA, FRATEUAT LIS e AT @, Itz B e
TS, T, FATENE ARG 0 TR E AR, PR i
TR AR 5 S AL B ( EHEE . =Bk 2023.356-368)

2013 4, ARETBA & A T o] F LASR B 1) 5 1Y) word2vee T HAL, B H
P i) (4 ] R AR L R SO IR SR RO, BT L word2vec 1] 1] 1t W] LU 4T
by B TR AN [ 1) 2Z [A] AR RN 2R LU DG 2R, 5T FRATT AR s i) i) o She 42 40 A7 G 1)
HZIERE LR . 2014 4F, WrdH AR R2# 4 GloVe (Global Vectors for Word
Representation) , X J& — >3 F 42 J&) 1) 4 48 11 ( count-based and overall statis-
tics) 138K (word representation) T.H., A LI —~FLia) 358 pl—~ B SC 4
B T) i, S e S A AR B TR R — S SRR, AR L 2SR
45 2018 4F, ARJIKIR A 2EE ) ELMo ( Embeddings from Language Models) , 1%
e AR S A 1A ] B A T 2R S A, o] LIRS b SO B 4341
X i i, AT SE IR T word2vece il GloVe — /NI R —AN ] i, BT LATGIL
Ab B 22 IR JRy B

2017 4%, KA BAIF & T et dn i 2 M4 B i T H R IR A
AT LA B BE B RAE C R 2= 2T BE T, LT 5 R T 28 W 245 1 5 I 7Y 1Y)
SRR BB AR ph 2 28 R AR R A A, A i 6 )2 [ A A
PSSk, B—-RBAWNFE, 0. 2k EEIPLEZ (multi-headed
self-attention mechanism ) A4 33 7 5t M 45 )= fully connected feed-forward net-
work ) o fFEHS TR VA ER G A AR R ARARRL, AR EEAET . A AT
BEHE AR M Z ], BN T giid -5 = J1 )27 (encoder-decoder  at-
tention layer) , {754 AR AT REAE X i A BRI A T 06 TE, TR ARG H 56
S

2018 4, A MK BT A& 1 Fil i)l 4515 5 B A BERT ( Bidirectional Encoder
Representation from Transformers, &4 i) X m) Ziid R AiAl ) . &4 I
A, BERT Hi FH T 88 2840 ) G 253 43, O B JHLEl . BERT
BN ZRFNGE A PN B B, — IR 08 F BRI I 25 ( pre-training) BB, — &
T 7] R 5 AT 55 B 300 (fine-tuning) BB, 3 TN ZR+ G0 59 TAERE R, fif
PRI R TE TR LU A s B EA TR0, ST LSS BUR 2 1 A SR 15 F A3
11555 i HLAUL B ST TR i Bl mT AR RIS I 2Rt 8cis &, HOR
FETF T H ALK

TR X AR TE AL BRI | R ChatGPT BEASIIEA: I HUAS hoh Y 2 4
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£, o, HEFRGPA BB R 1) ChatGPT fif LA 40 i #i ) Kk #Y e it
Wg7 ST IR, T SCREENE WEOR A TR RE, I BN S
BRI S E S BRI 2) ChatGPT A% O FEAil & —
PR B AL IR FARTE B BCERR . IR AR F F R M A O F R B AR
B AURBRAT? BXE F A A ARER SRR e i, 1535104
e,
2. ChatGPT B AR[REEF1 TFE9%2

Xy, FATH AL FR A IR SR, kA4
ChatGPT AYH A JFEHLAN T A HL©

2.1 FeiR AR A A il 25

HIBSHIE , ChatGPT 2 —Fh I FIH B TR RER R ALE SR, &
T FH T Je 48 25 X B o 28 D £ AL B RN A TN R BoR , She st b —FP i FH T A 48
T AR AR TAE IR, #2244 I 23
TIPSR E 5186 R B T — A a0 A, NI A= B A SR 1B 5 1
SCAS AR, X SR A KRR SCAS TR L U1 25 20 A5 R Ok S B
B, F GPT-4 AU E45 154 . OpenAl BY B JEBL22 K Tlya Sutskever BTG A1,
“ChatGPT MIVIZRJ7 1 & B T 2R | 3l 2o 2 ) SOA B i A5 ok A= Bl S
A, B AR AL ORI, v DR A BSOS, R DG R A
) —L38 0, A B INAF & B F SCHSCAR" @, il i 3 01 48 %) 7 v &
AL R IR (— B — R 25 ) ) S 3 A AR AL B KR AT AR
AR, BORE, Sedfe 2R Al aT DL SE s e HA A7 8 1A R TR, R
DPLHERD (mask ) 7 B T A5G, 3R A R SORRR HARSLIR SR I, £F &
FETUREE 22 2 1) H AR1E 5 A0 #3806 14 70 A 2008 2% (distributional semantics )
AR . — AR A AT B BT B LR SRSk e, ahiX ke, sy
Wt H R PLHDR T A 2R, nT AR AT A BERT A A
B, JF BB A ZEE 5 R AT G R SORERE Y /iy R 2 U S0, AR
SR AIE T AR A B O SRR B R A BR A

JiHZ, ChatGPT WAL IR A il — A B AESL” , WIRYEC A
A, EE— DA ANEBE BT —NEEANE, K, g« g
P ORAEARIEEC AT B b AR S N RIS (Y SCAR M g A, AR

® T ChatGPT RGO | kA | I MZe 5 S0 B ST A JHE, Bl
IEIRSCRE AR, BATURREA L X B M ARIF M5 0k 4,

@ FIR¥E, 2023, OpenAl HERE A B TR GPT4 R, “1EEL” | https : //mp.weixin.qq.com/s/
H8VNSn-0Ho2Ho4I0n7YDIQ[ 2023 4F 5 H 17 HjjlAl ],
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B FORTTRE BN ZS . IEFA ChatGPT f2—Fh KANE SRR, AT AHA 2
— PR BERNZE R S GE A | B R R T ) A AR OO TEROR
I, ARG RR A [ [ AR (autoregressive model, ARM), HH T J&HI H
SR BAE AT IO, B AN A8 e i LS A D SRR U 24 A (e Wt U,
TELE MR — RS, R AR BT fF S A L I, Sutskever 5
15 3 T 1 e 28 B A B9 32 R 2B 105 Attention is all you need” (71 2 1 /&
%), 1 ChatGPT W ARZE | S 458 —5) H*5——"Predicting the next thing is
all you need” (TIN5 E, FE—Y]) .,
2.2 s SRR R T 5 — 1) T
TSR — AR BE TR RAR RS, B n] DURISEEA RSO B BUR
T AT BB R YA [R] 1) T AR A 0 A TR TR A M, PRI R A ) 5
A PR R B R (B BT e L Lo, B ) < AR i T Y
PR AR 0.5, B RHIET MR 0.3, A, BT 000 M
(greedy decode) S, 1L 2y AL 3 B e 19 ) 3 < SREM 5 T2 AR RIE R
(beam search) SFiE K i H ZAEVE RO M, A gy Y SR (9 T B2 50%
b 1 SE T RO T RETE R 30% , FRELAN, FRATEA T SO Bt AL R KT
A, ChatGPT SRR H L WA AR SOR R A R MY SCA, SR 5¢
R — DR AR, HEEERE, EIFAREEN SO A S, M2
DIRARGE S ER BEILE et . feX, ChatGPT 242 pi— 4l AEAY HL1]
G, IR I BRI AL RS (UL 1), AR B — R AR A SR e e
) —A>, —il i R X A, TR AN (1) ISR
(1) The best thing about Al is its ability to learn and develop over time, allowing it to

continually improve its performance and be more efficient at tasks. Al can also be

used to automate mundane tasks, allowing humans to focus on more important tasks.

Al can also be used to make decisions and provide insights that would otherwise be

impossible for humans to figure out.

learn 4.5%

predict 3.5%

The best thing about Al is its ability to make 3.2%
understand 3.1%

do 2.9%

1 MERBORME —MAGIR ZBIER T 5)®

® Stephen Wolfram, 2023, What is ChatGPT doing and why does it work? https://writings.stephen-
wolfram.com/2023/02/ what-is-chatgpt-doing-and-why-does-it-work/ [ 2023 5 H 17 Hsml ],
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R ZH WA RS, Al Bt b R BUR R, B SCZ ] L
BN E SR 8 T A 580 Al LA A B3 (BN ) 194 i 2 ) ) 1 B REE 3 2
R, BNV E PR ), REOA G e, JFEM e R b R Y
FAEANR (B, AR R R AR R PE R B 2R AR A
B, REMEIC: S B K, R SCZ ) AR LB I, ) o F0 )
RER 5340 OB (RIS [R5 Sl i 1 AR A 22 ), 4 Fe R ( AU &
Pem) , RBCRITE SR R b 5 7 A AN i P R B Ll 11 ©
2.3 FRARIHFRRBIA

YNGR F= A0 H AR A 55 B e TR R T I 2R, A5 31504
Az JCRE T B R YRR Y, SRS, ARSI i B FEd PR 8 AR 55 S st i ThoRE )
BRI RCHE A7 K 40 B0 U R, DU o 5 A 28 O Ml S8 RS T AR S5, X T
ChatGPTIX AL E T X G YT 5 AR UL, PEAR ] P #9454 (instruction ) , Jf H.
VE A e 7 A 2 A DG B 6 3 1108 4 4 1800 ( Instruction Fine-Tun-
ing, IFT) B dRiBEXA A, REERIMOLE . M ARE SN 2L 55 2t
Tk, IO P At A SRR I 20 IRRHAE 55 fiik Sl ke A —id
ABHIBEATRON, LEEEAYE B B8 B SR8 S B RE )2 AL BT 55 1 U 5 2R
i by (A E BRI REE AR ZAEAS (zero-shot) 25 P I IE B U MR B BT 19455, LAY
RO S5 i N TR ) 2% (TR AR P48 2023) , BALEERE B 7EIR W ZRELINAT 5
A b ) SERA T /R YA Bl T & SRyt AT SE IR RS Y A . At
TIXF 2 MR AR 55 HIAE R 2 — BB AT R FIER , fEARZ (T EJ7) 2R
BUE S5 ROPR TR BRI SRR, [l AT AL RE AE AL BRAE VI 2 R WL B3 128
B, RBEAE 55900 2K (generalization ) .

FEXTHEIELARAT 55 AT AR RS, BRI g 2430 T 2R R H R (prompt-
ing techniques) : FTMIRE) FHARIES, AHBIF RGN FFEALLR (zero-
shot prompting) ; B 7 BB A T HAMEST, B — A/ LA 5 7R JE Y B
A/ PREARFEIR (one/ few-shot prompting) o (2) J&— M PHEAARR H9 11 ( Brown
et al. 2020)9,

(2) [Instruction] Translate English to French:

[ Instance-1] sea otter = loutre de mer

[ Instance-2| peppermint = menthe poivrée

© ZFEXNER. A, &5, 2023, AT ChatGPT, By Ly H . N AHBUR LRI 5 R, “CSIG
ORGSR 0T SR BIE 24", hitps://mp.weixin.qq.com/s/L6ZC_6zgWXOcP5TBAMCejw [ 2023 45 A 17
HB sk ] M@,

O RS PP R AR SRS B

640 HKiE
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[ Instance-3] plush girafe = girafe peluche

[ Prompt | cheese =

Horr, B3l BB R T AUE Y AR A Z 18 TR REAE 2 A5 OG5

XA PR ZRIE IR AR DT ML N SRR O “ e B R S04 2] (lin-
context learning, ICL), B LA AR F CARIEAHE 7RSSR FAIEREH],
A FEX T AR R A R SUE BRG], R BRI R N A
DAL GE HT P 8 A i inl i A A A anl i iy B R S0, MBSO 28 vh e i i &
WA SCORFAFERAE Il tedn, FE(2) T, < W3R sea otter FREFH N
RIS loutre de mer” A EER], R 1] 1 5 #5 /R VB “ Translate English to
French” X P TETMAT 4, IR I RBERE A, 15 RE Y
TP R AR FE SR, ST 150k A SRE L B T 55 (Anfn 44
AT | TSR SO EAESE ) R R, T R LR R 1) R —
gi, W2, iSRRI 2R g B OR R — e R Ry, R B gl N i
CHRMRAT TE SRR R TR AR AL, —Fh iR
LB R« 515" Rl A SRE SIS A SR R X, A5 R
— A RO,

AN, 38 B —Fp it i PR R g, B R 4SS (chain-of-thought, CoT) %
AR o MG ICL Ty A (a7 B 1 - g A —Jiw 3 7 X R A 4R, CoT Jy il i K
RE B A (1 — R v ] HEUD TR B4R v GE R TERR 0 i [ RS T
IBINR/RT“ Let's think step by step!”), SKMBRIEF AL BT 3Cha2 ;5 48
T E B A R TR, P EA IR ER, Dk T
M R, S EIRIREGS T B HERE , SRSE P TR R SRR HE R | R
PSS HERAT 55 . Horb, Al A N AR T 094 EidE A e U1l 25 Fn fl i A
B, AR A Y S8 BB AR I RS AN AL BT R |, (AR ORI A
HA—E MR RE
2.4 PR R txF 5 A 3R kA >

[AJRIE , 2t 454 Gl B KA Y I T AN S BB S 2E A FH AN e [, L
W, RGEATLARIE XA, FABT 7 kgt ), B0 T UGS U i 1
HEAZAERMRE, F9 1, AR ERA A Y SCARFETE T FIER, 78
WZS B, TSR BB A R N B LS L A THERTCE M, B, B
HUFF 5 A Wi BH0)E (supervised fine-tuning, SFT) K, 7 & i Ay A3E
PRUEEE ORI A SRR S R A TR e, R, A TR

@ W/, 2023, ChatGPT AY A4 : Prompting B AH, “%1-F”, hitps://zhuanlan. zhihu. com/p/
6081392122023 45 A 17 Al ],
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TR A= 1 B 11 285 R N A i AT B 55 (alignment ), ChatGPT R A T M S
p 4758 b2 2] (reinforcement learning from human feedback, RLHF) [ A
SRAYIRBIAY SRR 7 AR Al N2 S A o XA AR A e iy o 1 AT HE P AR b
o, AR AT =L, XA TR A B A8 B 5% R — A ] 8 0 AS ] [ 288 iR 17 4T 40 HE
¥ ARG, SR T AR IR TR HE, XA AR i An
4 e 7 A D 2 — > i Gy A 7R ( iR “ ALY | reward model, RM), x5 i
i A AT YIS L AL I (proximal  policy optimization, PPO) fi K AL il LA
YNZXECEE (dialogue agents ) AT G A RS | oot X 3% QB % B0 28, ol
UL, RLHF SR Ak 2 2T AL 38 i AR o >k 8 GE b A 3 [0] iy e 4%, Jf-38
ik 27 2] B B S I B AT S s AN [A] B O o It s K AN i B Al
HINZR, e B H AR 55 HAFHIXE 55, X &R &R Y R R A BB A &
NEGr, RATREIERCERMIN, tan, (3-4) ZEHR ChatGPT MR,
(3) £4:  HREFP R 2HELE R
ChatGPT. ¥4 EBUEHAREI, HEHRM,
(4) £%. AR ) e g
ChatGPT; RiEE AL KM L, RO RRZRIS, CHA TR EEREH, 1L
B & FAEMA LR, MEEWTEMAEIRAHRE, I, X
ERA W SEEAN, B A, EA, BT, MERAIGEE R
FEHRAEL,
AL, ChatGPT HYBUREURIE lLigE , B IR S B RERTE L, A
FIRAERNTE
OpenAl IEJER M T ERZ R & AT IREROR, I H & #Hm K
TARRE SR LE, AT & ChatGPT X FH 4 S ML 20575, UET
H TR B — e A A S Rl A, %38 i 33 1) TR ok 2 X A~ R,
ChatGPT I, AT bR 7 AT EIR B2 Al O =0k A= T 8 R AR
B, FERBIRIEHR, R RIR A R S H S8, KBRS F — A~
P, CUARHAR R R RS BRI . AR & T ORE AR, R
Pk AR Z R, BE AT EFA AL, 1M ChatGPT
W QS S B 1 ] B ARTE S AR AR IR, TERR R R 5 Bl T
KHEMER—0,

@ [ TFE (reverse engineering) MY JZ [ 4% K ( backwards technology) , KEEARYEE A HFHY K
HIjhg, @il s pref T i HBR A SCr k. RTHAMHUI A GE R B ChatGPT MR, 1E WA,
2023, GPT-3/ChatGPT & Bl #2552 ll, “OneFlow”, hitps://mp. weixin. qq. com/s/4B7wXOUhYjWG-
gozREa2b9w[ 2023 4E 5 H 17 HijilAl ],

® FHH , 2023, ChatGPT A 7 , NLPer A9 &5 HL , BPEAEX , https://mp. weixin. qq. com/s/
BlefBkuSyYXeUPKztbSOGg [ 2023 4E 5 H 17 Hijilal ],
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3. AT B EHMES FEKX ChatGPT BI#HLIT

X—H st A AN TR L K ANE T R MA CHEPE, K481 ChatGPT
IR,

3.1 AKATEER“BRRT "

TEULEDR , R ChatGPT BRSNS RIFE 1 & S, 238 AL mi K
WS . RS 2 oAb TS5, BRnT DL LB i b 1] 225 FH P 42 14 1)
A AT DUSTEE P AR I AR RGE M iR, HEEAA—E B E A
HR, TEHF N PR SE B 5 I AAE B R Y, (B2, BT
SE——A I E OB AR (AN ELSE) BOMLEE (A HER) 18R, S RERAH
PRI, AR TR A, A AR MRS, O AR LT SOAR (BVE LA B
HSHIAFFI A ) ;. TEREIR UL, P Re S A PO sl il 45 7 1
BRI, AERA F R EA RSO, B, FRATRSFHAGTT, ChatGPT B} if
ASHEILE | gl BT R, I AR IT RIS A 2R 4
Fol%, MK E A sw R o RO R R R . (N TR AR )
(Artificial Intelligence; A Modern Approach) H)5—1F# Stuart Russell FFE HfY
& ChatGPT Z S RAAL | 7E 80% [T OL N & ARG —MRIEII A, 1BFER
T 209 B[R] LR R AR — S R 0 VR, Z AT AR R, 2l
EARERER, NS MEBWA, SCESES, e, R,
EHZ TIMHE RMARGEZE, BlRESH 22 RN s RN,
I, A R RAR AT BEAS 2 AN TR BB —FhatE 50
3.2 WEBHLIA 7B

Russell 8451, ChatGPT HIEA NENRIRZIN & Bz LRE ) . B REBTE
FH P BT 05 R 2 0k ) SCAS R BIAR L Z AL, JF 3R TS Y i e, T
DL, BEERMREGE, (B2, FROTAMEARE A HENX — SR, FITdAR
X FPZ AR I AR L FRATTAS RN 3% iz A2 A e] 6 L ( circuits ) HH 5K
P, Wt ul, FROATIRMERR# ChatGPT INRALE];, T ERERT, WM
FATEA T H B & A A 3G A T ) TR o AR 3 M %8E ChatGPT RJKA
AT & PRARANTE SHERRRRE ) o M2 T — 7. Ay —DTERE X N 7K
FUARR A RS . < RGFIIEAS R o7 B [ 2, “ R R, H 2 —Fh
[k R, WA — AR B E A« R FE IR HRA L 5
—ARAT,, BERGFRHITE RZ RIS, FrLL, R¥—Fpinlk, estss

® SHEEOTHZERT, FEEHH(2022),
® [#3E, 2023, Stuart Russell £3i: KT ChatGPT, B L84l fIE L5 I RGEH R E LR FE,
“HLEFZL7, hitps://mp.weixin.qq.com/s/BB1CG_KD7M7pSST2j47tLw[ 2023 4E 5 A 17 HijlH ],

2023 4F5 5 1Y) 643



WA E R, F, fRERIAY, B KB ChaGPT AR5, B
&R HIR, S—ARIEZMA BARNERY, n(s) .
(5) M. LT P BF R 4 KR B LA T AR
ChatGPT: AR E, ()BTRS, AHE, 2. NA. 25 2 K,
AR SRR 30 4P, (2) Hab T4AR, AANSCTRE, R Ak,
() BINEFTogEn B 4B, BIMAKRTHKA P RILKIE 15 240,
() BREHNTHFRNE, 2K, BPTH43 0
AIUL, ChatGPT RERSTEBCA BPRAR BRI A AMIEA T, At hEH
LIRS — WS SCAS, Ao A S B\
3.3 W E S M PUA A HIg 7
HAR ChatGPT 45 2 THAG AR 11E F AR Bk 73Rk 4087 (4310 I MEbR
) | AT (RAERNE ST . B )Tk A BT A ) FE SCo AT (18 B AR s E |
AR ] [ET 5 A 0 55 ) S RIPE AY FARGE T B T A, G5 S FU M 0 5 2 R
Kt T, {Hi2, ﬁﬁiﬁ%*ﬁﬂ%?ﬁiﬂ?ﬁmunext—word—prediction)B@Iﬁfm
i, WA RS T AN I T 2= 400 RS A TR A 3Rl A 16 1 F 81 Y
ST AR AR A TN S 3R], TR B AR G TR B S IR AR R I R
1EUN Russell Frdg Y, BLAER) NLP 41 IX P RASE 7 w25 FH R 7Y i 3y Rk v
(bench-mark ) , ANPHEF S5 FAIESNT, AHE S EEAE a0, ANHAF
KT, XEREFEAEN, MICh, S5 N TR REA R IE B 120G AR L3
IR 7, SRERRAZ SR, BHAAWA, 1) RINTAHE Al RSN
SR, ROTENECE LR eiTeemarys, Wik, AT
MRS, 2) IUAERIREE Bl 2 M 28 S LR i BHR O, A LT 4F L
MEY; EERMEENERARS, NZH—MEAFRRENE S SRR T
AT BRI, P, Russell #0157, 7E4E T RATTAE, AMTHYOCHE S0HEE A
2] (end to end) AITREES 2, A MR RB LAY, HTHELZHE
B 18 OE SCHTRR RS A B R GE, TR BE 27 B S iy B B8 40y T 4y
HECEZEMEM(WITEG) . R RN TR GRS B S
H, IBAEFFARAE — RN TR BN AR BT RS T, ¥ RN
HEMEH,

® ZHHEG,

@ &, 2023, ChatGPT KK F ¥ B %, “Internet Deep”, hitps://mp. weixin. qq. com/s/
giviW8NquKVIIOKNW_¢DyhA[ 2023 4E 5 A 17 HijilAl ],

@ XTHEETF0 0 03 T AR = A b i) i 1) f2 Ak i A SRR B2, 3 WL S bk
(2022.88-90)
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3.4 TS AT S s AT
TEA ALY ChatGPT SEHLER 2% ] RGN &, BUA A E 5 2 Gla 7r
WL R, TR R AN AEAE B SRR T T DA H R AT R AT BRAR S PR Z)
), mCE AT DU S ST AR O R AR Y, X Ik, ) R R
.
ChatGPT Z £ MIMLE 5 T 4, @ KA RA BT 0935 5 Fo S i BE & AN RN
R, W EARERAT A F AP A BARRAT G EBIE, X FEeL Lk FE
AR S AR A, BAVNE T FheiR B F P mil, eMN5ALEEFRERESTY
F RAERZG R A, A8 L%H R ChatGPT AL R £ =/, £—AAT
BRI B R EGRFE, ERHTRF T GBI ERPRE, SR H R T
STEE R R TROFAZEAGEE, ME, ALXGEERZ S St 20
M ER%, ARV EORELRATRNAE;, CRAATHREBBIZAGHELELK, @
RATREMBE, e, —ANFIETHIREELZR, A0, RiEWAMR
DO RE T K b — AN R, — AR E RN A SRR AR IR R,
A BETAREMA RS, BEARTEOBRERAHEREL, ERTTAL
FAIKROFTRRECHENES, SBTFRAALR—FEERBESH L2 —F
B RIET Ade s BT, AMEAER E RN, F HE s — A iEERA,
XA EEAILEREHE S, M AEMNEERY,
MEF T A ERBEFTN, ©EARBEAE R B ENE, N
REME R THGBEEFHITREIST, B, MEF T RAEATRMNE LB AR
SRR, Blde, o T IX AR Rk AR AR R AL, E AR T AR AR R e TR
John is too stubborn to talk to AW KEAMT , R EFEARLEAGLE (MR
AKEAR, RERERAIL) A LANEFTEF AR E 2ot FIEGTMD? B
€ T H A4 E M John ate an apple F= John ate iX 484 &) F P 3 b7 b R a9 4 X 47
R, BHEAERAIAMLTH2ET, ZARSETHRAM, BA John is too stub-
born to talk to Bill 55 John ate an apple #8454, BT YA John is too stubborn to talk to &
%5 John ate AL, *tiE F 69 IEA AR B 2o 0y, RARAALE IR B E KT R
F3,

TR L, TR S R O R, BIE S (k) & RAEM (AR8E), JL

@ Noam Chomsky, lan Roberts, Jeffrey Watumull, 2023, The false promise of ChatGPT, “New
York Times”, https://www.nytimes. com/2023/03/08/ opinion/noam-chomsky-chatgpt-ai. html [ 2023 4F 5 H
17 HYEIA ], PR PO IEFIEH, 2023, FRUHUi3E. ChaGPT MREIREE, “IEFH IR,
https : //mp.weixin.qq.com/s/e9KDOZ3vwd 10PFvH6hbtmg [ 2023 4E 5 A 17 B ], FrF) W& 248 % 4%
mAPHE

@ ARAME T ChatGPT, K BE REWSIER B IX A G 19 RJE , 2L Piantadosi (2023 ) 5% CHEHY
A IEF IR, 2023, FRBHIENIET M RBERGHOTERIEEE T, CIETHEMAT,
https ;//mp.weixin.qq.com/s/sYeAMrQR7M900Yo06ih T7tw [ 2023 5 H 17 Hsinl g,
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HAJ IR E W R RIBOE T Z /0 HLAS 5 ) REGEIETE 5 L JChE (/b ik
7Y, JF BB PR R 5 Fe 35 924 B ( counterfactual  reasoning) BE T, I
BRSPS RN, SR TR E % fERw A R 5 AL A N A
g, N, BrbsE Ry RE 5 5 % Christopher Manning , 3 AR fiii ok
WIS SF % Adele Goldberg, DeepMind 2\ &) f B 58 & W5 Oriol Vinyals 55
ORI HER AR T HO R, TEHAE,

ik, (HAF—ERASE, XTI R AU, I KA se R oA 1 1
P24 SR Steven T. Piantadosi 5 H T R BSCHEE (WLEITEQD) , XSG it
TEANRS LEBE TR0 BT H SR Z5 A i AT 5 A B ER LAT I 0 562 U0 527
URITE F AT AR, A5 DUT IO BRI D st . 1) 3RS
AR PR MR, SRR S 1 AR AEA R Y SE KT S RE T Tk b i 2
fEsk; 2) BAAHLE 7~ E BB SEid T I B p A BB HEDY , 4RI
XPRFETR L | 0 Z5A RIS RO F20K s 3) BUMIE SRS T BIE Ry
FHHIE, WA AEGE M AIE LA IR 4) AR TR AR AT A A
BAZE4 )1, JEH A RISkt XA OB A SN, IR 83
WEFE, FEEXR, BITASIMISCELTINHAE,
4. A\IERABESHEBERIESFRARNET

XA ChatGPT W& (2L GPT-4 FTik B 1.0 FE /K, 51
AR F P ZN T ChatGPT U F iz FHRE I 9IS, v GBATTR T KRBT
B B R AR & TN 7 T B A R PR AT S5, L B R 5 A
XTIl E FHE R 7R
4.1 ASREFXT N TR REMEZ M

RNEERE, ChatGPT WA B E X TINHRIE 5 52 i 5 8 BeHE T C R
WEAR LN, OpenAT FUBFFEHI A Z BT A B, AR GPT-3 4738 K i85 2R i
e, HREAR S P BERAR, T, fIr—N R4 T —
2 B AT BRGNS R, I R ik 5e B85 8 X >
BAIA A BN R AL s NPT RESE X P s s Y BRAR B B 2, PRI DA NS B TE AN
PRSI, A TR R AR S 5 B E AT A BTSSR AT, LR AT 4 7
T D I, X AHIBATE 2022 SEWHF I ChatGPTZ, FEABATTET A
], XAWIRHL G AT R AR AN sz AV, PR “2— 14

@ BRMERR R Y S A A 7 3 A2 > X R 5 R I R B A
@  Jeremy Kahn, XM, 2023, BEREELIAY ChatGPT RUNMAIEA K, “W & FORTUNE” , hitps://
mp.weixin.qq.com/s/zFom-hQvgTPRMY;-BPRZRQ [2023 45 A 17 HjilAl ],
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RHANTR G Mk hit” . XA TREREORZm Ui, 155 sehrIifeny 5t
A3 SEBURIS WS RO o vl LIRS T R4 T, e, AMAR A b SR
ARSI, WO T A SRR Z AW Sl TSR A AR S A
MESTHARBEENESN, EAKARES SR, FIL, 55K ALE
RS TR 5 2 bR T RE 2 MR A T I RIS

TIENFE R, KifSEAMIT REREMSHA R —E MG, —
WAL TEERS, JF B EARILRNE RO R T, R RTR
i1, BMEE S 2 S WA TR AR EAUER, TR TR R AT DLl 25
T TR AR R I N SR JFEL, T AR IR R, R ARG
EVESC, MRS AGH AT,
4.2 WEF BRI HIR K

GPT feifl, HIEREWAEAWHET:, #adl, GPT-4 E&RAAKLN R A
ANEAA DR HIE (theory of mind, ToM) , WrHAE K2E#HZ | HHHOHER
Michal Kosinski {8 Ff 40 MR &0 BRRAR A A0 28 LT 55 D R LA 1 75 A58
SRR, —HF] 2020 4 KA RIRBRIE LT3R o H BEf# R ToM 4155 1Y fig
71, {HJZ ChatGPT £ 9 % JLEEH.OF B /KT-, 1 GPT-4 NI BER Mg FRE AR A
MK

HSL DB AR — AR E NG, TSRS AR D f O FRR
DMIRETT, Kosinski(2023) NN E RN S ES 2%, AR ERALGEEY
Bl o M4, BTN, HMRKIESYEAFEWE? Premack 1 Woodruff (1978)
fe i, AEHBRUERFIZEMAT N, AATReE B 50 BB AR, (HEHW
DAHEWT X B R (e, AR MRBE, FEERRESESE . thn, RAE
[Fl2 e HOIBR, T HBAEAD R B A H BRI B 2 S b Y
LBRRI, R AT [A) 2R B AR AR R S B, X R AR
g, B4, MIEFRAEMEIX — Mgy eI LL, ULRH SRR A AN —FE, AT
WA IREST . DI, BARRRERR BB AR, B B —
FEACFRLD RIS, RIS Ak TIF2#8 8 % . O/ B E R AR A
RENS? NS SRAAIHAR OIS T, OIERM T — RN, 45
BEI, ANBBAR— A E& ORISR, 2240 LY Al ML b Al A D)4
RN HAR, @ in s A B R, SR)F, ZJLTF UG E R A e 51
NGO BRAS TR, XM HEWTRE ) S BORBOMERS , B 33K B AUSAE N —

@ e, SR AR AT W RO R AR RR T, WA, 2022, MIRIRRE R
WE R ELETRE, “PTHEARTALYE” | hps://mp.weixin.qq.com/s/7mZ7VqreXHI20xNHHJGZBA [ 2023 4F
5717 HYIA,
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B, REANEUD R IR . SCEUER , TR A R AR (A [ O
LS g — L), i H—FF iR BUA R ARG, ZER LS A R 72 1 I H
D BRASD

X —T, ABRZILNIAE T RUASULE, BER 2 LUGA B FEUL
Wi, IBa, WEHEREMC O EIR BEE AR 58 F " Iy —FE 9
4.3 ChatGPT I fifi FHHE

FGIAARER S, Cai 55 (2023) WDHTEF 2= MAE R &, K ChaGPT 1
R, TEESEA 12 A O PR T AR SRR, SRS TR Y S g 4 R X
b, AR AL,

FEVEEF )T, 1) RERE AR BALIA] (Y i SR 4 W R3] BT R R BRI . 1
m, BREIE N —FE, 8 akete, kiki — 887 i B IR BT M8 R A TE, 40
maluma , bouba — ST LRI W A8 B A 2 P8 . X ULHT ChatGPT REHE & JFiE
T HIRZ MR, 75 1H S RAEF X (sound symbolism) . 2) BESSHRIE A K
ZF R R RFIT LR, e, XF T Although Pelcrad/Pelera was sick...—]
F A4 5, EHEA EREWE > %I FH he, him, his 1 she, her, hers % [A]
Po——IRACTEREES —FE, A5 5 ME 44 7 2 LI 45 % (A0 Pelerad) , Tl e
PEZFHZLLITE 45 R (1 Pelera)

FERNC T, 3) ANRERAIE—HFE, MRS TR () 5 (R s 0 A G ]
PERKIEA S B EIE; i, 3R R 20 1] mathematics, 7E T 3C
FRRAE BN ] math, 4) X T2 SCiA] A5 NS — R ) 4 FH i o 00 o 1) 2
S bedn, QiR SRS O 2 £ U] post I EEUZCHRNLT, AR AE M
TR S AT Y post BRAF R < HALL™ A BRI

FEAPETTI, 5) AR NI — R0 ] T H 52 0 i o o0 ok A i A A s 1
W, FSCH T WESH (40 give John a cake), T SCIF ) T [ AE 2544
A TR Z5 4 (40 give a cake to John) , 6)HJE&, ANEEGANIE—FE, FIHHE]
AT A TERE T A S5 Eean, JEI AR AR 1 1R) 7 U4 the hunter killed
the poacher with a rifle ") 41 i 15 1E 0 Hb AR A 181 44 1) X gl i) o

FEIE U7, 7) BB A B B A F A 24L; LA, 40 the mother gave
the candle the daughter SCFAN GBI XU S5 A BEAR R AE the daughter 2Z Fif i i
T o, 8)RAZE—HE AR TR U, TERARIA)Frhpy B BAsER; Hodn,

During the biblical flood, how many animals of each kind did Moses take on the

@ BRE, 2023, ChatGPT AR T 9 % ANJ/h, BEEREHLAC Y MAT, “BHEHE", htps://
mp.weixin.qq.com/s/PvGplHBAHN1hY2VhNnE-7A [2023 4E 5 H 17 Hijill ],
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ark? AT B HE LA DE S8 303X L) Moses (JEEPY ), HLSEN %02 Adam (F4) .

TR, 9) REWS KW HE Shin rp BB iR E R e, a8 R/
Gary scared/feared Anna because... 25 i H/Mi), 435 & A he ( =Gary)
B she( =Amna) VEF i, 25, 7EH feared B, B[] T H she( =Anna) {E £
i, RIEEE Gary FMBBIA AL A TR Anna, 10) BERSEFE P4 T HY(R
ST HEATHERE ( RV EREAERE) 5 LLan, B REAE A 75 I Uk i R 3] — SR 3¢ 35
I el 2 SR AP SX PSR AR R 5 b, bR B TR X A AT REE B
NE—HE, EIEHAHEPAYRE S o8 T B AR A (B0 ) 7 B HE R A
SR, ean RS —Aa) 1 B R X AT REME) |

FEXNE T, 11) RERE AR AN R B9 N (B B ) R BRAR BRI A AN R, 1
n, HEXEE ARG A CRIENIE R FEA, fEHA bonnet FYE AL
NRERIR R (AT ) , SFE IR T (3RAEE) . 12) BRI B A
DIAFREE, e, RIS — BN, 7RI AXGRN;, Bk
flat; FEERSEE GRS, W3 #144] apartment

12 A, WhER CNEE L L Ak A SCRENER . MR RS
REJIMMZAJ7 1 ; ChatGPT 7E 10 MES LI A—H, HA 2 AR, X5
KU, “ChatGPT WYIfi F (HIRE WARKALE EAAZEHIT, XA AT RE NN
KRBT F RIS 2 S
4.4 HTEY A

SR, RBYTE F AR O R T S T LA BRI R — > B
PRI, GPT-2 45 BEAY [ 4K b B bl 28 0 5 2% 2K 1Ok R A7 3 3 140 04 0F 5%
Schrimpf 55 (2021) 2210 AR AT 08 . st LSO HENLRYIE 5 A
RIS, MR =FZEBIRR, MR EACCERE W 5 B AR S B
GF A AR SEIR R, T ELIE EEAR TN RIS f) A EAA A 2 A A4l
AR, ML, MAHRIE T 43 PAFE SRR, X 43 FOEAEE . 1)
BRI ARIRL, 1 GloVe; 2) BHEZRERIIEIRAFIZ ML, 41 LM1B; 3) AR
AR B T RO RS 4 GPT,

A8 T = bk R AR I . 1) RINAS53, AR TAH DA =
ASPHZEAIFFE (PN IMRT SEEGFT— > ECoG 2509 54, 41 2 Bl fpf 2t
SEG AR A SCT, TE SRS A N IR, JF TR SR A N RO RE S 2K

® ARSI B E B, 2023, ChatGPT il T 10 FLOHIE & 46K, “HAWEEs
2£” . hitps ://mp.weixin.qq.com/s/Hbobnt3ROt3jgbllIMDQSA [ 2023 45 A 17 HijjlA ],

@ ECoG J& electrocorticography M4 5, +8 — Bl L 2Kl i 5 78 Kl B2 J2 1 Sk s i 83 sh 1)
ik,
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FREE AU G A2 RN o 2) AT WA o IRFTARHRENES 22 AR EE b 50 56 152
WAL, 3) THEAT 55155 . IRFUEA S8 T3 55 (eI AT 55 . el 2 2 A
155 . EIEFINUE S5 ) IIRET) . S5 R B, J5 1a) TN AT: 55 1 3 30 AE 6% 100 K
WA 53 FAT AR 53, RIS R BN AS e BB 0 AT A48, iXRW], X =845
(RURRAR5y . A7 WA 50 TSR 554543 ) o2 o BE QR

I FEAE DT 08 FARIROR, B2 2R BIR 5 A it 250l . 17 04K
PEAHEE S, AERGE NI TR AL TR RS . TR A 45 R FIAY E AR
G AATFIERGN PRI 38 5 ARSI N L B T R B S it 40
B R Ii45- 53 i ( EIVRE % IE AR BTN TG 3l ) ROBCRL AR i, ] LIRS G 9 11
B, ehn, fEBRIEH, MTRBR, BRI 2R VT EC AR T R IR L
I BN T — A REEEL (N GPT) . ik, MBI HMasie: “ NINiE S RS
WA T NI TR AT T2

Goldstein %5 (2022) 45647 L | ECoG FlE F AR #35F AI F3 4L
A PRTE I AR S B 5 R Oy T R TR, RS 1L 50 A B 5 B
— AR, SRS LEARAT T I R A TR S TR AT RE R I RYE) . AR TR
AR OER TN AR, BEC AT RIE T, A SR T 2 5 5 E A
FIFEAE, RIS ARG, DB WITE T 9 B ECoG (55, 45RE
By, &S EARRAE TN 1Y iR, e R B e Z Bt O g 1B T BTSRRI
R BTG ANTE FRAL R FRFEA W00 — 6] TR 5 AL A 52 T
Wi, S 5HTERZINZE, W= E T HERA 2, H7E 400ms ik 5]
AR (X AT REZEL T N400, — R AE bRl 7if it ) o xR A AR &
B A HRLERE O 5 SEPRAEAT XS L o Ak X FEAS [ AT 5 B R il 22 7 5
IR, TR E KB, ik A LT 3CfE B (contextual embeddings ) Y45 1 (4
GPT-2) LB (1 GloVe ) REAE T 4f- b F0IN ph 2835 2, AT 145 S A 2598 02 .
NG AE AL PR 35 I RIS — 4 BRTE AW T —Nm) , #H F0 i
)R LS B T HEA T b, R 1R SR AR RN IR,

Heilbron 5 (2022 ) 4% 4 i H, € ( electroencephalogram, EEG ) F1 i % €] ( mag-
netoencephalography, MEG) s, 52 K MG7E PR IE 5 B M & ), 7E
PIASSER R, WESEE L RO — B (A A4, JFICsRATAM S s, [
IF, WF5E 5 R 4 25 ) 8 A6 78 ( GPT-2) 4 451> B3] 9 B30 5 (surprisal ) 2

@ WSO A E B, 2023, Wl IR KK ChatGPT AR SCAR I 58 A i 19 3 75 2
fig, “HEMAIET ", hitps://mp. weixin. qq. com/s/nw5-tEGHSIPaO lmwoMLwrw [ 2023 4F 5 A 17 Hjj
a7,

® EMFTHP AP ITBE, 2022, ARAGTHEVUHERESY N TIESER, HEmMas
F”, https://mp.weixin.qq.com/s/msBndn2xxapRvSOEasCOjg [ 2023 45 A 17 Hijill ],
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JE/HD, O RIEELE 25 IRTT R T FRAR R b 0 TR Sl dn ey
A DN R U2 A e o3 I N D R TR S e N T e R 2
U T AR (Y TN RN M ) TN LA A AR 5 SR T 4 SRR A S B Ol
(FERET ), KRIGHESEEE ", MR RM 28152 A ik, ke,
KM REAEARYE 1 N SOESEXT T —Aim b wm, AR, R AR & A e
AT AR R sUE UG, KN RENE U S L 2 T (5 By AR E
[T 28 = T A =1 I £ 0 e = S I 75 S L1 S 31
TR AT | T SO OAE BHE T4 B, Ak BaE RN B UE
OB SR AR, AR5, it MR 38 J5 T IR 7 A7 [7) 2 Y 35 0 s )
PRI, SR ER, KITE RS | 5 SCRE ZE T B, RFEERZ
I SARE S, JFH, )2 M B0 A& 1F (RN S0) 2352 M2 1y F50 2% 1 (1)
M 2) . BlN, 7F They say his father was a £ . XA[EH, (UUSEE IR
7R ERLTE] P 2R 0 AR AR S N R R R SCHEA T T Y A5 SRR AN
— KB, R —Fh 75 B RME R £ LA/ TF Sk B B 48 — AN B R/o/ (T
false, for); {HZEA LR 3C, MRAREA AT HE H BULE AN 0] 1 [ 3K 4S7 B 19 ) ok
/£ 2 5 E, i E A Ty, Wt DL/ I Sk Y BR] (40 figure,
fisherman) , A UL, A1 GPT-2 35 F AL —4F ) BRI A R HIARYE b F SCx R
— AN TN IR H, SRR RN, RITEZA R LTI,

LT A TAE, TP HAEIE T B T A TN BE 5 2 E BR AL
PR 2 N2 RRE F RIS Sk, AFRATHEI T AN TR ReRHIE 5 24 DF R
—ARFO I, WS T R T BRI AN ZSE S AR B T R A 2
LS e
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