3 Prompt T_f%

Wt B R M SRR R 2B K, KOl SRR T2 AL,
FHH B TR G2 BREEAE 7. T2 AL REJT (3 5k (AR 2 RE 6 AL BRI BE A 22 Fh
RAULST, 16 R BEHE A7 R BETH WA O TR AL AEAE HEGA M N A SR 19 DA
BENRIEE G, ARSI Do SRS A, B Prompt, K5 SEIALE
P AR N IEAT S5, ANTITEE SR T 1% S il 5 9 By SR g 3 VT 34 . Prompt TR,
PEA—TTRIET U G X LA AR M BR, Oy TSR 5T 55 F5oR 2 1]
AR . BN BRI R AR BEAR , T ZOMESs HARA RS ERE R . @i
Prompt T2, FATREME R A ISR SRR 11, (EHAEZ B Y T 39
s PR I L PERE . AFERFIRARS Prompt TAERIMES . TiAKAEM, 0
AL ICEE] . AEREEROR, ALK Prompt TRERIRT LY T -

* ORI H, GIT Hub £454% 4 https://github.com/ZJU-LLMs/Foundations—-of-LLMs.


https://github.com/ZJU-LLMs/Foundations-of-LLMs

% 3 % Prompt T4%

3.1 Prompt [ FERjfv

RS HARE AL PEBTSSEIE “HI G- s, B R
e EAERUNSR, SRIGHE TIHE S5 EROR, fRa e e AR EBEF T . SR,
W T S R E UM BE ) 5 T, — Mo IR T
Wiziid:, BIFERIGRE R A LA b, iR LT Prompt 5| A2 1 45636 B,
NS, MICT AT EBUOE, anEl 38R . X —idAE T, Prompt BT
XYL RE P AR R . X AP LT W %% 5 Prompt FY5EAR, #FKly Prompt

TR FEARTH, FRATEFRANG Prompt TAERYE X HA S, BT HAEH
SRIE T AL PR A P ) B LR A

T TS ST INS ST TS S S T Y r=> 7 T S = SN S ST ST S TS TS S T Y
[ amen | (asse seaz) (mees ! [ ames ) (esmes oees)
Vo Il [ on l W I on |
| i&;\ﬂy‘f—ﬂ | | — | A | | ad ™) | | |
| & | s S ) et
I & ISl /> g I | <& 1<l /5 |
| eﬁ%% > 7 |1_:|———+| E%E% | I #ﬁ%% > _!!__¢ E%E% I
o (| | 7/ | 1 |= | |
V0 DN N 5 s 2475 N DN P ik |
0 4 A 4 . U8 5777777 J

il — TBESHIE — 3% ik —— IR

Pel 3.1: IR R Juss “Hllgh-4Rm i~ (kT .

3.1.1 Prompt 15 X

Prompt 2 17 i T4 A NN T RERCBL A TR EAL IS AR & 1, X284
A3 5 DA SRIE T ORI B, Prompt B9AZ 0 H A2 7 I b AR R 1 12 Bk
IRAESs, PASISREBAE URRE SO . R . SIS NAS . g 3.20R, dfad

'https://en.wikipedia.org/wiki/Prompt_engineering
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kA BRI AP R

e ™
ERXES XEEES
WK RAEZ FREAEHR , BRE—8is B — KRRz FAREEIE .

RAERE
fhiENREE UL , FETREILE.
HRIpAEAINER , OBiHHRAE.
RIEESINNES , RELEWIEE.
FARE ) LIABR 5 ? N REEILRARR.

AEES

FIUT T B 5 F OMBZARIRIT 2R,
NNRAEIEERIZ 2 0BKRIBGRETARE , IRISALF 1.

B GFEUSRD MR , BANRERAZ TR
Z-FREMmALF1E.

Pl 3.2: JLFRH DLAY Prompt f3i]1-,

RO H) Prompt, BIREERZSCHZARALRYTIEE. BIaN, L3R OLITaGAY S R
Kig, BARREHER M SCR AT IR I AT e R RITERE &, BALhE
e R A BRI R BEAh, FEZSBASHIRL M 37 54, Prompt i Al DAGL Y
TR, AT SRR A FSOAH B A R A i o

Prompt (B HIFEI) 42, AMURT SCARZISCARMALSS . A 2R HE
B, AREATRRAET SOR A B, FEIR AR A 3@ 1R LAY Prompt
ARG | SRR A JNAT AR AT 95 ZORI SO

3.1.2 Prompt I FEywE X

Prompt If# (Prompt Engineering), XFf&7m TAE, edq Bt FILe i T54
AN TR RER AL B Prompt ISR 2. IXFHEORMIZOIET, FliEsridid
Prompt BT T ZRFr BrE 2 BGEHE L, AR A 92 AL BE 1 K40
IS5, M ICTAEBIMA R E AL 55 AT %k Prompt AR A IS HCH T %

’https://en.wikipedia.org/wiki/Prompt_engineering
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% 3 % Prompt T4%

BN G IRABEAR . ARHAE 55 Fo RS TR . i 1 A 3& ) Prompt 4
ANGEREFHR, KiIEFERRE R B FA 158 s LS5 [47].

( BEaePrompt
JINF T @ 8 FOUBE : JREEEGRZ 7208 T RBRONEIEETRE , B FE , BHRRONE
thEITE.

RE) Rz 7208 HARE 2 GIF1SAL 7 /& , FRIAX QIEOUERZ amen. f\\z
AN
J

( R EeaPrampt

st JIK T 0@ O FEUS B ARIMRE 2 544%.

FHRYLLBIRE S L0 T

# il RESESE T —fETREER , MRREFEITEWESE. 02k

# B2 ;. NiRAEZ T —BRF ROV T AR T , RIS FE.  \nER

# f3 ;N RAEZ T — BRI TRE , LR L TBENIXE. \nflik

s WARMNGF ; IREEESZ 7208 T RERONEEGETRE , X185 , BHRROVER
EITE.

aaa X {ER" " OISONBRIEEREKER.

{ER" "R Vi

=7 /
<

Pl 3.3: Prompt T AZHARY B S HIRHORXT LL o

WniEl 3307, dlid Prompt TRERYIUAL, Jihh Prompt Ml B4z . M
WL Jitk/a i Prompt BEMS R 5 4R THE A A i [ Ay . (R, FES KR
R T A AR AT HL AT Prompt R H L, EEERE T REG IR
IERY . Zd RAFBTHY Prompt 3@ 3 FAESF U] . RS0, M, g X
PO~ FEA TR A

o MRS5S ULWI—— BT A 372 tH BAR BT 55 20K, AR5 UL B I T . F%
R AT RETEAH M S0 SRS 5 i A 55

o b3 AR ML S MR T RAEE , JH RARG 3R HA AT 55 iy BEAR DA K
Se MR UAT 55 1 B . B SCOnT AR E ORI AT SE . H AR SZ AR 1 53t
FARALSS 7R B, AT B TR S B AL 55 (R R
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kA BRI AP R
o I [V RE LR A P 1 EL R Rl TR B AR BRI 1R R XY B K
PR AR SS, R A — AN TR A . )R] DR 4R )
WA AR BRIR A, ARSI P R T ERE I .

o Hnilyks X— WA Ay I B R . XA iRt pRs X, PARAE:
P E BT 2K, AN s AR . BN, W PARS AR A TSON A%
Xy 2528

Prompt [ PUASEEATEE — T 45U . BR3¢, M AR, S RIES
BB I RCR B B . XSS TC R IR O BRI A4 B T Prompt AR
ol TEILES ., Prompt TREAIFEL M ITHIFEA, 40 E R3] (In-Context
Learning) FIE4ESE (Chain of Thought) 4. jXSEHITRIRARMLE AT, ATRAL.
FEHETT Prompt (TR, FEMARNE | FERALA ERF AR E LSRR T . B
PRRT BRSO AR 3.2 e, AR N AREE3 3T S, T
Prompt [ I 575 RFTE 3495 IEAIET .

KM, BEE Prompt WA FE IR G, Hi AZIRZ A Prompt 1< tHFHZ
G, XA R G S TR 2R A P RS A B AR B TR R, TR
SRAGAUPERERY [T, Al = d AL Prompt IR, BUN T — AR
R, AR ORI P REA SR AP T, AT B IR e A B R BB
Prompt {J&. Jyit, LLMLingua [11] &t 7R3 f 21401 Prompt 54575
B, RITIRREEAEARINETE SRR IR DL R, K Prompt YA R4 2 JFORH) — 1
=, R LPAB KRB PERE. JAh, B RAG FORGE, BIZUFEE4L
HY_ET SCfE B RIERS . FIT-RAG [22] $EAGHE I S RUE i R Nz, il
K B FSCRBEGRFE 2 FOR A 50% Zidt, [RIRFORES T HERERIARE , WAL BEOAE b
B CE SR TR R R R

101



% 3 % Prompt T4%

3.1.3 Prompt 4yl [n) 4k

TER G IER) Prompt Z 5, PR HE A BIRIE SR A, DAIS IR
AR (H2, B SO AR SO . 7E Prompt JEACKBIARLY B, FHE
BRI —A> Token 751, HoH Token ;2 kil LRIR/DILIC, Rl B ARREA
1], I HAgA Token fy Token ID ME—HRIH . Rf SUAFE ALK Token [ FEFK Z M4y
i) (Tokenization), WP 3.4f7R, X /N SR THEH” X HE—H)3E, 4oid 431
W25, 278 M —A> Token J¥41, 44> Token A XJ [ Token ID.

iR REVZ FARTED
| #w@
Taken BOS | 4 | | eep £ RE iz iR | @

TokenID 100000 1312 103 96 2172 3424 L5553 1359
[raivc

0.0390 -0.0558 -0.0440 0.06472 0.0038 -0.0723 0.0016 0.0212
-0.0123 0.0151 -0.02346 -0.0208 0.0739 -0.0274 -0.0095  -0.0721

-0.0208 0.0031 -0.0233 -0.0123 -0.0371 003872 0.0233 0.0372

................................................

@EEEh

Vel 3.4z 4SRRGSR, B DeepSeek-V2-Chat #7357 48 1 [6].

EHSEERE, —RIG T EAEZ IR 7. g, Eda) 5 alifrih <D,
DERE, W2, M AR, XA T AR S E0E SOREL. AN, i, 4
AR, FNTF R DB 0Tk S RO, B e E—
AL RE R T RE R B T Token (il , FMHEZ IR FIAT4) 7975

TEAG R S BB TR RN, 2R 84T 20iR) 53%, 4 BBPE [34]. BPE [8]
1 WordPiece [29] 45, X LI it 43 ik e v i A5 05 B R J0l 43 Token, A
SCEPA BBPE (Byte-Level Byte Pair Encoding) 23410, [iA H 4041 #: . BBPE

AR AR R AT A R
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kA BRI AP R

o LMk WAL, ITE FATR IR RmADIF N T, HEH
B8 AT S AR B 4R 17 R Token.

o 2. GLilWlii: BTk, GitialFRH i Token % (EIAH4B Token FYZHE) Y
HIUSFR . TERIIRITE, Token X HIHAHAB AT 4 &

o 3. & JFwiM Token f: SRV, HEHEH DU SN Token X, K HAFFH—
/MHii Token FHMAIRI .

o 4. EAGIE: EELW 2 ML 3, AWERAI, HEBBWRMIAREK
NEGR B E 1A IREL

[

FAT AT DA i s AR B S5y YRR B DR E - AN [R] 1) 4 TR JE o 23
AR R /DRI . bl B a7 256 4> Token KR 7T, fiE
g &t Brfy GBK g i YD AN, (B S EUBESAH I H S S R A TRl AR
RUAHELARK 73, BRG] T AR R T SCRYRE ), R IESE A i) P 9 K . A+
B, Hdad R, EARAEM S E 2 K EIEL, (AR a8 EO LR A =7 > AR
A5 HEDAA REH TR — SR AN R B S Z TR k. PRIk, fEMEA RN, F7EiR
i) LS PR TR SORS AR B 2 TR B 24 1 P i, AR R KT 5 R 2 I e~
A FFERTENCANE, CREMERT RN A SURAT S A S SR

FLAORE, Qi 34078, O T B TR S E R BRAR ) S, [R] IR A A A
5 Al P 7 1 Token %0, ]38 ARUSCsse 1 TR 28 r et HE B )R] TR R TE:, T 1
ALY Token. AN, “HHe” —iiAeii & PA—4> Token R3E7R. i T {tfk Token ==
) H IR RN, PR R 2 & T — 2RI Token, X 2Y Token [EfE HM
FONEN, BREEEPIMALE, FORTERLE PRI B A . B, e T
I~ Token, “ep” Ml “£7, RKFom. MWiXAFEIITE, THRPEREH T H I
AL, BB Token A& RIFFIASRMA AT HULATIL, 2403 E
—EREE B E] SRR B, AR A A SSERDER R ST
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% 3 % Prompt 42

2

A KRIESEAHAEG B O ds, /riaasdidr— N, B R SOR T
O3] 3T AR TR S R MERE A R LR . — LT B Tl g AN (L i
FAR TR SR B RE 1), IERESHR Mt A R A BRI RE , /T SR BT IR R T
Foo — MR TARR Y 2 B AN AR B, ERERSHERR ML RN SO P o B
AR, ATTHE B AL B A sl A SUE L R, il i sl i e s i S
AU ISR B L, — A0 20 il e BEAS S5 BN SOA Token WAL 4, #E1i
8 25 AR AR AL PR I I s B IR ]

4 3.0 BRI R

e - SRR S TARCR

Bt IR (5 / Token) (i) / Token)
LLaMA1 32000 0.6588 0.6891
LLaMA2 32000 0.6588 0.6891
LLaMA3 128256 1.0996 0.7870
DeepSeek-V1 100016 1.2915 0.7625
DeepSeek-V2 100002 1.2915 0.7625
GPT-3.5 & GPT-4 100256 0.7723 0.7867
GPT-3 50,257 0.4858 0.7522
Qwen-1.5 151646 1.2989 0.7865
StarCoder 49152 0.9344 0.6513

TEH M AYIFIEAA A ANFBEOR ] TR EIR 2 il X280y R 2% H
HRESRITERE . BN EZ B 2R RN, GRREERN RN SEiRers
JEME. 2 3 R LI IR R F AL 0] R 00 LE AT, b v SR T 1
H CREFEHOD ), 3SGHEDER B SR RAR/DIL IRy *o AT ANLEE
|, f& DeepSeek [6]. Qwen [41] X IIFFERIEFHAL, X SOl dEAT 710
., %4 Token fEAEFIR 1.3 % (FFINFE 0.7 4> Token RIR[IR), —28
H R AN R 2 AT DA B ] — > Token SRR . MHLZTR, PASESCH T EEHEH
AR, 41 GPT-4. LLaMA FR51, X SCHY SCRF RS, AM 8RR R . T3

Shttps://www.sohu.com/a/746456997_120075260.

“nttps://americanliterature.com/author/guy-de-maupassant/short-story/
the-diamond-necklace
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kA BRI AP R

T, BT “ly?. Cist” SEJE4E Token, —NEESCHATREFERREM 1A LR
Token 7K. HiA> Token HKE T L WiG X, BAERBRIFER SRR, HFEEH
H B/ Token, WEHETF TR

IR, FATTRT DAY i B AR [ AR A 1Rl R A FRA [ 1 5 I 2L
R, O TR A G BB AL B M R R A T B AR R

TESEAM A Z 5, iXLE Token i J5 2 &I BB R A4 (Embedding Matrix )
AR, AR A ] 2 /N AR A I ko X S i) B ) P A B v (A
FERRIAL BT FERCRLAR O B, ASTAN S AR AT i) 7 ) SR 3 2 b B AR Y
R A1 AT IX LEARAR T3 117 P PR i E OGS ) Token, X2 Token FRRI 6t
AR SCA 2

AR I 3R AR SCAR S A Token,, PR Token #4406 AL &, T 4k
73 [A] R 2L SCAR AL BRI , (450 R A BRSSO TR 218 4, IF
ARAL IR ) A E F S50, AR TR 3 5 i ) s .

3.1.4 Prompt T FERE Y

Prompt T2 T —FrE 2 R TG Bk 3AT B ARG S TS5 . Enir
FAVCTFREAIA TN, (S REA R 58 UL AT 55, SR SOy R M BRI
AT B Y Prompt, TN AEASIE A KIIE S BIRAG INTEIR ), BHAE TR ARAE
%5 . Bhninn ., ERRICEISE AU I R R
1. TIRATES

I Prompt TAEKT | FK0E S B8 58 Il aE H U 55, ) DAREGR ST
55 BEATHREE WO « AAUR] DAEE SR SO AL A v B TSRS, 3 AT DA DX AR A A
(RS o A5 TS S R8T DA S I 1 2 L AUEAT: 95 b o B, 7 Text-to-SQL
R4, FRATAT LA M Prompt TREFGHLTS, 51 SRIE T HERUARYE 1 o ARy SCA
AR R SQL Ay, Mo T A B UM . BT GPT Bi2AY Prompt
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% 3 % Prompt T4%

TAETTIAAE Spider [44] 5 EHUS 1R BAMENST, B T EGERIBORTTE. LA,
FERIR B AUT 55 ) #7400k MMLU [9] 552 ~9U, BT Prompt AR 7 A RH
SHRAARCR .
2. Bl bignin

1. Prompt T AR i KIE SRR I TR 0, ARSI T A Ktk
B, I RES A ORI e B R A X S T A TN R AM A AR, PA
PERTE SRR BE 1 DAG R R “280” B B i, FeATRI AR
T ChatGPT B A A0 & = BB AP PR B, )T 19 598 45 A 40U, Text-to-SQL
B R HERERE ) (4510 BEAh, RS OBITISR , IEREA A & R A8 2 e
4, 0 Alpaca [32] #l Evol-Instruct [21]. X $8 & ulii Betle 5 TR0 S 80 Ry
AR ] PAHAE QR BRIV RS AR T S AR [T 3 K R TR Y P RE

3. Aheflan

N

—)

). JH Prompt TRER] DAKFRIE 5B 24 1 BEAUEE (Intelligent Agent, TA) °,
BIREABE, SOMBOR AR, BERSIEVAIAEE . H 3 REUTHIASEIH AR, Hidid2E
alCRIBCHITR RS = PR . FE R BRI T BRI EE . RIUTE) . 2> SR e
Hr, HREAH Prompt TR, HI40, WrHAE 2= A GPT-4 Bl T — A KR Pa /s
B [25], ZAET GPT-4 i REALE Hh Ay AT e, i IRYE B S mamE
bREFATED, BATAC, RO, RS/ NI AR . A R LT R MR ) IS
i o1 Prompt TREUKEAY o

AATHET T Prompt (S, Prompt TREMARA AL L, 878 T Prompt £
R T AR, J ) SR N RSy ROk, AR — PR X — 3
IR B SCF IR RN, s HAESR THR AL SR 1Y BE ) Hh i 1
A S53. 3R 4 S AR RS R 5 R S A, s ] T 2 X 28 5 Y A s AS

Shttps://en.wikipedia.org/wiki/Intelligent_agent
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kA BRI AP R
B B HEARE PRI V) AL AR )5 593 47505 5 SR G AL Prompt [T, 8518
AT 5 Prompt DAYER AR AE U O BRI N AE s 55350 KF LR & 7% Prompt 72
FERTE S ARBL P S BR Y, 38 3 S0 B R A TR 37 57 14 B SR RIS R

32 PR3

it B AN R B SRR R 8K, KIBEFRALM I T 1 F 3¢
*#:>] (In-Context Learning, ICL) f&Jj. HAEREFHALAENS T 45 52 14T 55 Ui
ol R B A R AR A FRH AT 55 U BE 1. BIA LR 3C#T, AT E4T I
AT NS — AR s B R T SRR TR T 2t 2% 7 W0, k] DABR e 35 197
—SERYESS o KBS AT DAL A DU s AP i 75 2 BT A RS
RORMEJC TS, 4 “iE S BOMMIRSS” (LLM as a Service) #UBE5E T IRSLHY
REJIERA . AN RSO IME S, BBk, AR B, Xk
I RITN A

3.2.1 |k P3CiEreE X

R3] (In-Context Learning, ICL) [2] J— i i #4 754552 (1) Prompt,
5 S ARBIR 22 2 U570, X BEREE 1Y) Prompt WA DAL BB 7R R
Bil, AESSEWISEICE . b S0 ) SR S BRAE T el e A ALY Prompt,  PAG |
PRS0 E T SO B bR, 8, X2 Prompt 23005 AE 55 U A K — &R 5
P, BIAYBRAE X 28 TR SUE B R I AR S B AN, AT AE A A
YIRS, NSRS 2R B o BT A B, BRI 8) iZ W H
TpeaEt 55, Folias, &R A

e B3, Prompt 3805 A S LA 5 RFRAT S5 A R s s B, DA
TSN S TR o X BER B B IWUT A B S, IR S DR SR
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% 3 % Prompt T4%

/ ™
w1 1: ‘ REBSEE T TREER , MREFEIBWESE. \nifiR |

w2 AT —GREROTRE , RELTE. \niiélﬂ}‘ -
S NREZT-SRRGGTRE , BIBLTRENRE. \ R > 1 |

% . | OREEEHRZ T20RIAEGATRE , WIEHFE.  \n ‘ LLM
)

(a) BR300 KA 55

:MNRERIETRE , 27468, EFTNE?

a
w5
A:2a
. I . s
A

. FEBUBFIRE , MREEBARZ2E , SAEENRLE?
(a2 : LLM

(b) | N30 I AR A 55
Pel 3.5: ER 372l

AL Prompt g AL KR F AL RIEF BB LN S0P 155705, R
A E B RE I AME S A TIEE . ZER 3561 (), BB T SO i)
RALSF, A —BOCA, BRI IR, R H SCARZGRRY 2 AL 12
TG . & 358 BT (b) MR TRz AL 55, BT IR BI e, B
IR MR IZ SRR . R EURPIEERIAR, BT SCE T W AR 2 M %
FEA (Zero-shot) 7R3> WikEAS (One-shot) ER3C2>JRIZAHEA (Few-shot)
ERICEEAT (21, nlE 3.6
o R LRI AEANA ) T T, A AR SR IS U, I e
FAUEATR B HRA AR FIZALRE ST IR TP RESE U
TRIESERREE S, H HAEALPE 55 Wl BER IR A
o PAREA LRI XA AT AR AR B, A A
=7 AR AN, B E S BRSOCR SR MO T s BRI R AT 55 AU ER
P
o FEA LRI XA IR R AR D BRG] GER L2+
JIAS), BFARTHERAEREAL 55 ERYRIL. (BXE, 7m BB & &k
VBT BRI PRI AR o 7R B AR AN 2 MR 52 i LA IR
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kA BRI AP R

Zero—-Sshot

Lk T & 5 F EUEBAFURIL 2 84K,
MRAEESRIZ T 208X TIRTE , IRTEM F1E.

One-shot
T 5 F BB R A APAR IR 250 A%,
ERRMET ; IIREELS T20EIEEGROTRE | 1SS 75,
RN FGEE TR :
w5l N iREEZ T —BRFERVROTARTD , FRTSAL FE. \nEHR

Few—-shot

Lk T & S F OUEBARIRE 2 IR

HRAKNGF ; NRAEESRZ 7 208FRGITRE , ESHFE.
HALDEBL TR

il RESEE T —ATREER , MREFERBMESS. \nR
w2 ; NRAEVZ T —ERRGRETTARE , FRISAL-FE.  \niEMR

w3 SREEZ T —EIREBWRET TR , fE L/ TRENEE. iM%

Pel 3.6: = b T 3cz I IR Bl

UG ER3CE I IE T 2 AT 55 pR I @, (B E N Z R e — A
FEME . XFIE, SrHAR RS2 — IR [40] 4Rt 17— FhfgRe—— “FF BT 3ces I
AR DU B FERTE SR I GRpr B, BRI SCA 22 > YRR 1
o M BT SCs S AT HERRI, RIE S RAUE BRIk i HAET
YNZRIBIME] BT I AAAH MRS, ATHEAT 7R 302 ~d, FFX b AT #i . AR 3.5
B, B FrPARESE IR S, 2 RO RAE I GRS © 2827 2] 15 g ¢
AR, EEINARRE I R BB (R, TRRRERS.....) . ARSIk
KA, MERERAEERI, fEB) “TERNZ T —ERRBRRAY T MEm , AT T

\n JEART SRR CHET BRGNS, FRET IS, A AR
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% 3 % Prompt T4%

3.2.2 Wron Bl R

P LR 3CEEA) BURABIES R S B R AT 5 h oy e R R, H
WA L MG = I RO . L, A BRI A R PR ST B SCes I
BE R E R, TR B 2 BMCEEAR U AN 2 B [20]:

o UYL AE LBkt th 5 R ik AU A s Bl AHBLPE AT A 21N )2
AT R R, AE T Z AR (G4 S D Be s SR DUBE DTS ) | &5
PRI RIS SE . R B R 61, ARAE A TSR AL 5 R ol e B 1Y
SR, RE S A D) B0

o ZREVE I EER e i/ Bl s R I NS, 3 I 7 (DG A A ol e R
FRE . SRR RO RENSTE BIBRINOR R £ B R BRARAT 55, SamILRy
X5l ) R
bR TRIIERI Z R, FERLEAE S5 o, B TR S5 AH Y R R HEA T R AT

EB XA Z AR 2, FEHG0 B TR I 22 B R A ] AR o f
B PR A R R B T SR B T AN 2 AR = 2R Bk Ry
¥ [20] eI 4 -

L R #

25 —HRVOR Y], B AR 7 AR A e 9145 i A e A ) 4 R B
XMBERE R BIEATHEY . ARG RBHEZ ST K A nfl. BRI AEEER
KATE [17]. {0l&l 3.7 if7, KATE F| /] RoBERTa X el B AGE = 61 (F%
PRAE) FEATORIG . R A v A AR ke ) R R R 32 7 091 2 S D6 Y 1) e A% S A )
FEX R AU ATy . BT A, PR R i K AR BIEN B TR S
SRR Bl ERERR AR R ERAE, = HER ) Z R Bl e
Z—o A8, HARMROIG AT R, SR 0 7s BT Aet ] Ak .
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kAR LR AP R

[ P ) [ eBtopkt~ | [ B )
JreHE — 5T BRE@ENR. - —~
1. | RESER T —fHHREER P Q._._ ) SREET T — B
2. Qi LB T12AE% - " DT @ aa{;%@  HROORL 21
/ \n )
3. | hyRREez T — ERFROROITAR- - oL & ‘, ......
...... N \ -

- - ® 9 @ REEEH T TR

% (Q) N~ EER , MREEEZ
INREEERIZ T 2 DAY A9 TAR o 5 IEIEE. AR
@, WEAt T, g 2 ) L J

B 3.7: HERIR

NSRBI R PAFAERIAE B R Y 8, RIS R R e R KGR R
AT IR R PRIEA R A R B Rk . HSRIE T R R e K AN, R MEE
AT B AR — 7R Bl o AR AT DA SORE S e B 1 2 IR R 19, AL
i pRAE T Z . Self-Prompting [15] 2 H AP AACERIET A, WAl 3.8 7R, Self-
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RIEFBRAL P FAT S5 AR BL, AIMZEME “Flat Scaling Curves” FYERTI, #%
KRG R RSB BE -

3.3.1 RBAERER e

HERER R (Chain-of-Thought, CoT) [38] i i bl N SSMRER S IR IR ) S
e, 5l RE SRR S R T IA— R IR R R X
THEALRENS B P TR HE AT 55 BRI, i HIL B8 A A AL 32
% LRI A A S AR A R A

CoT JiARIZ L )R A 1 4 WG ¥ Prompt DA A KT T AL — 35— A i i I
e, HENRAESR . BITTIA e Prompt I, AR S HERS RO REAS
7~ (Few-Shot Demonstrations) [38], K5 —P—PE MR, TEXLR
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IR E S . — s HLIIT A L F SCRENS (2 24 THRC A Y PR [l 2 E R 2. I
PR B N A S H A . TR SCRT AL -5 AR AT ¢
FARRER RG], SO RSN . B, TEN B RAL 5
A7 A R N NG K R W VA D P e
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HARTERATEI S L b SCRTg bk WZEsK R SCE B4 S ) B 5
B AL TUARBURN B B . I B SO R AR S AL, R
TEALBRAE BB IRV RIS . U0, ZEMEMESs B F SOSALEL & 5 17 80 B A
KIER., BT AT BRI TE XN

FEWE 38 ETR SCBRATRYBI T, SR Ay BN SO S8, f
MY FENEZEMRER, BATMAIURNA . XS B TR E R AT
REEEE, MHER I E . M2 T, B8 BT SORMEER, HHHR
MBI RES MU AT, XEETTARE BAUE_ BT SRS AW,

REMN AR A AL BRAE LAY 114, S BT AUME DAERR T I8 R AL, 2R T 2 0
Tl i e R

#aesr LI T @ 5 FOMBERARNRIE 2R,

RS EE T R H :

san FRABROTF  IRAEEESRZ 7208 R TNk TIRE |, HISAL7& , GStElE.

# =B RESEE T —fHTREER , NREFEZE , EERERE. \nik

# w2 NRREZ T —ENEEGROYTIRE , R LB THENES. \niR

# w3 JIRAEZ T —BRBROITIRE , wERE , B2HEHFE , TREAEEES. \nEk
aan A {ER" " UISONRRIRERKER

(R HR)

s FIN T E O -FEUERARURIE 2860,

#an HAKROIGF  JIREEGREZ 7208 R EONREROITARE , IE1SAL 7 |, e,

HRULEBROTRH :

# 7. NREBSBEIRETR T — BN RERFZEITRE , MNREXSEHEIE N RES

2. B85 T iRE—ERBROITRE , MRENRRROENFTCERN , BRCELMRBGTRE

BRRER, BFEz7 -8, REGTRERGZ , JREE ERE T ZBNEE. B2RE—
THRtFIFHEERR T |, BERAHRN , BETRED. \nRESHINIEEE , #8127

FRERZE , REZTHZGEFE , ERBMMSEREZ IR,

aan AER" "IISONFRBERERER.

{BR""BMIREM FE , BRTIZE T SEOURBRTIRE , LA RIS ERZ RO

Pel 3.18: AN[A] ) TR SCR HE
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% 3 % Prompt T4%

3. Hij ok X LG

T8 i s A R RS 2 A 1 P PR R M 2 e . S e e ]
B AR, W AR R IS R AL TR URAE 55 R IRORN 8 11 A A
7%, R RS f04% JSON, XML, HTML, Markdown H1 CSV 45, 4 fhifg L,
HA AR E 1 AL

B, fEE 3. 19591 Prompt il 1-rf, “DA {7 £55R7:7 7} 7 1 ISON A%k ]
BB WIHARE TE SN PA ISON Mk, F HA—MRIFIRY B 14544 JSON
H SR o X RIS G5 0 5 TR AL, v T A
b A TERA VA — EotE . AR TR AL fa AR, B AT RE & b AR S Al
ARTERIEER, X IG MG SRR el TE2E A1, AR gyt ) 25
Fo—A A A SOR PR AR, IR 2SRRI (S Bl e BT B AR P A R
Fr, A28 JISON L5 AR AP TT DA BRI, X4 520 T 45 R AL 2]
S AR TR

( )

#arsr FIER T 00 5 FOUBRARMRIL 2R,
#aa FRARNGT | DIREEEGRZ 72080 TARTE |, IE19AL &,
s WA (ER% " OITSONBRIEORERER.

{ER" HR)

s PN T & 9 FOUBRARRRE 2 HR.
#as FARNGF . JIRAEEEREZ T20IRBGHOITRE , IESALFE.

HAREUEEE.

N7

/AN
//N\\

3.19: A[A) i A% LE
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BT R AR, T DURIA R 5

o WIS 4 RS 5« 75 Prompt I8 5 Hh 75 SETR 6 P P45 4 A 5, 3 DA

JSON Fe iR I 4E 0", IF FLVGHR ) 12 2 A1 5 AL B AGH Hiat, 101 JSON,

CSV %, BFMbrRssci.

o HEHR IR RO B: 7E Prompt R AN RSO ELORBI, HoEe

TSON R4 th 2 85, Ey R R E AR AN 4 11 45

3K 52 T DA BRGNS FAb B, AT 426 4 RGO A
WER . LTRSS R (T AL T B SRR, T 38 TR 1 T S
A—BekE, A0 PR TS R B A L
4. HERT S0

A~ Ty Prompt AR EL A I IIHEI , U TR AU BEAR Prompt %8 X T
T I RHERA B TR AT 4 10 S B (3 1, AT B BB T 5 1
WPERTAR . MR, 5 20 HERT T e 2 S0 RN, (R M LA AL 45 1
FLUKSESR (7], T SO0 50t S T o S H RSO 0 B £ S 53 A
Al RALETS, ¥ Prompt WU RIAAURHA (MRS, EF30. MRS Hk
) WIS TT K. TEP 3A6FORIBIT R, FRATER 4 A “#” DURIATRF
R T TRTT, A T AT T O, TR SR A AL .
IS, ANSHERIR AL, BIAI7E Prompt HuiR A (1 R (1AL (040 AT , MBI FTRE 2
IR, FECEEERIVTES . B, ZIRE 31651 Prompt 4
TFHOHERURS 5 R, K1) 3207 R IS AR ALIY Prompt &1 A2 KB 2B, L
o [ 2 M R I

Jy T Prompt (UFERTIING, T DAREA R34

o MBI A BT PEERIF LR T — RS LR BRAF (1“7, o, “—

48) | DA 4RI Prompt #34.
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% 3 % Prompt T4%
-

FIE T & 9 FEUBSB AT 2R, \nHRLEOBBUT A  iRESEE 7 8 TREERK , MR
EFERBESE. \nRRREZ T —SRBREITRE , BRISHFE. \n#iR)RERZ T —8
REBGREITIRE , i LB THEOXEE. \nREGARE98F : JIREESZ T 208 BReT
BRE , IETSALFE. IX (R} SIISONBRIRERRER.

(BR: (97 RESEET-HTRTAR , MREFERBLESE. HE: FRLCTF )
RHEoz T — ERHRROITIRE , RIS T/, IR AR (D7 I RAE T — SRR T IRE |
BB THENEE. R T, (03 INRAEERZ T2 DR ERe T IRE , WIS 7.
HEE AR Z

>¢

9 VAN )

Pel 3.20: ASTEMTEHEAR -

o BRI A UG RE: W A AT S A 4R dE, HE5E Prompt f ]
P, AT X o AN R] B 2R
o ARG T-bridl: SRR AT I A L AR, (R R PR
IR R0 1Y) T
TSR, F TR B I S T A Prompt FUHERR, AT IS ZR B 4
HWRATAESS, $ETHE SALBERECR AR P .

3.4.2 {TEUHGhHR )

TES KRBT A AT A, 4R MR TR B 25 SR R RCR AR . —
KRG OB IR ARSI A TR, IO RET | AR AT AL, A
T ARATRGE LA M E R . ATRFRR IS AR R T 525
B, SRR, FATRFERNAZPIA SR MRS SRR B
XA SIS 2 e ) ZARBREHE, EATACGH B A TR AL F R AT, 8%
P T RAVREUE BRI e TRm, FRATTRENS RS T |
B, e PR D B VRERR SCA T, AT R FRAT T FE K
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L. 5% @ r i

FEAL PR O AU, FATTRT AR R oA S /I . S 5y PR Y T, JF&
—fifde. FEVTRAURRASO T, XARIAR N “rimia ", HEARME R E L
BT, BRI R EEA T H AR FE S B SRR T HR, [F
FERTDAGREE “riiiaz” BEAE, RFAORIMEM N — R8T, 5| PR
— %, PABRPRAEAS T I AR A2 7203 RE AR o Bl AR5k 281 ) AT 5
B B A R A . X IR AIEP A KPR b g [ AIHAN RS

( )
—RARXEEIRE , C—ABEZR L TRETHEERT0IHERRK?
RXENRENSRBEREALRE, BFNAFERERREMBMAFE. —HRIRE , NREIREHE
i , TEKEDE, M BREIINN. KRADBRRATE , FTREAF2TIBIEMEM.
§ J
( N
—ARENRE , —RABBEARLHAE?
RAENRENABSREATRNEE , FAMNE. EIATE. HEADREIKR. —HBRIR , -
RAEEIE A B BRANESLOOEI700F = 2i8).
—a8TRERAEIRL?
—BFREARIATER. A7, 8%, —8RERNTIRE (8950-460%) 8
HMEBANE250E350FF2i8).
BEULER , KEMRE—ABEZR A FRETEEIHRETRK?
WREMRMAABNAERITE , RIR—STRENABAI0OFF , MAKENRENOARTER
A200FF , WA LN RESRZAN278FRE (300F+F + 300F /8 =~ 2.78) 7T
WREHERK.
N J

Pl 3.21: SR BRG] TXFLE -

HIE, 1ol B, FATTREE AU N 2411, 5| A
XA T A TR A AT A 0] 250 X — 22 IR B AR RS T AR BE A 2 R R
AR, AT A e SE M IH AN B 45 B IR SRR Al . LU, FEVHANEAGS I BL, FRTR54%
TR S R, RGN A R R %, X—LREACH )T
IATHHEIR SR AT T, I8 BERR PR 2285 S B VERA M A 5 BE
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% 3 % Prompt T4%

R 32178« FPHR I T — A KT IR /N AR — KT B2 2/ T e T A4 e
ARRER TR L 22515, FATRFX A PN SR /N A “—
WA /NGERE, — KRRERAZDRE?” M “—aTRmmiE 2207, B
o[l TR AN A, BRI TN AR HARE TR AT e RS R B
WA AR LR “EiEAEER, MEE/NERE— R 22 DT e 4 fe
WRAERETR?”, FAFX LB E R AR, TR/ RER E AR T
Mg . X — R ORI T A i 2 B ok 5 | A R IR (R B, b
SR T MRS IR AT, R G o R ) R 5 S ) EE

XA ITVARE AT B R B AR A A ROt A B R E R, W iR
NG RR], HREIEN—ERM S AR @225 S
45, ANVRESA PRI IR, SRR R R .

2. iG]

WS AER I AR, AT PAS T AR A g o S D T A
XA A A S E AN AT DA UE S 02 ) B AN B T E e, i HA B
TR R PR ELSEREIR, AT G g A A R G S S
GHPFER WBRRERHE AR, B ATAS N =M AR,
PREER . RBLER .

D HWABR

RAGE ML A48 AT AR KT8 52U A i i 42k 5 R TR ATZ s
WG . XANIE G T/ 2 MRS . R B R R
Yiste WaLRAGEI, HIPRERS S | A SR I SN A ECRITR AR, AT 8%
FRE SR BEAR . DA 3.222801, FPE ot 1B AR RS T DA T . A
BT HEh i B 45 ) 7RI A, 5 /NG R R BT RER . BB
APl RAGE R, SR T QR B B ) R SORAIAS INGR, Je S A% A

130



kA BRI AP R

( )
NREET K0z FAREF ?

FREZF-HNILER , BEEESEH. SEMAUKXESIRNT , REMRDRINRENRETLER
BEH. Bt , FTRIXES)RARETRE.

WRFRL TFRE P EIBGERFCRT) , REITRAEZRIBKETTFRE , EHETIK0G ?

WRIZTFARE P etiBkk FCRNFIER , HERZERIEANREREN -7 , BATIKGERS
?' 82 , 8T FiRE4 8 2ZTdire) , SHRS MR , lllt*f"ﬁ?d‘]/bn:ﬁ“‘"ﬁﬂfliﬁ%ﬂ

BIXIBEEMEEEN , WHEoVKR, HEOEROIBORME , KRR IIRERIFLINE
gf“—f‘ B , FAMRENEISI \BLIZIER , HWRIIREGIRN , IKRRZBEFTREW.

Vel 3.22: TRAGBMZRBI .

MR/ AR . ILIE RS 1 R BRIREAORLAIAS IR, T BT S5
RINENT, DR A /N e REICRD B 238078, FF BT iy e oAt &y DA
WEFRIMG . X RS BE R T ey i 225 1) 5 | A A B AL B o IR
ABIEE

) e

INREE—RRIZHA T

WNREESREMI , TEAMEERR. B, KR, RBRRIoEmTH.

MRERSBRENTREEATE?

MRETIABFREIEAEDBIREN—7 , TRESSHE. 5K, B CRELBIHE
TR, FTEREENTRENME , RRRENREEEHESTIEOMIRESIIROIEINERN ,
WAKR, FWE., RaFNETNM,

ATRRIIREOER , RIXTERENSETUHEINMRPNDEE.

Pel 3.23: 3 JaB MR 11

PREIB )2 — PE R SRS G [ A b, DE— P EORBIRR I 2
FRAR B BB T 5 0520, HeH e T s bR, W E 2l . Bkl
TEIE, 3B PR R I AL SRR PR . XA IE A TR
ST A AR R R 323X, PTE S T /N5E R R E R
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% 3 ¥ Prompt T4Z

Yo, BAREL TN RV 2R E s e ROl . BE)S, T PRI
T TN RR R A AT AR T M T AR — P R T IR W] AN /N RE AR
BH—Ear, (EsR TR BRI SRR . X — R SIRYB A
SRR T H P Ann) i 1 4 ) 2R IBUCE 22 56 /N RRICE S R, 13RI TAET AT
B E L WS YRR, BRI

/

Q) RBtER

S tpta8 ) A T O TE R F A A i AT G FUM sl e A ey, SRRt
Tt ) RBUITAE , R R AT SR BB o H AR T 1 S WepUR 3 TR 2
HERPE, B OR(E B R IEA . SRR ) Fe e P e H R 2R A o b ) B AR R BA
2, FESREE I TB I, A BT femxtih . FEr 3.24X 41,
HIE TN RRHES ] 20 AT METhT S X R X TR Tt . A2 ) 14 [l L NG
BRI DAE B M T, (EH Pl SOBHE P TN AR B TN RO .
MBEEBIE T I, feh R TIEREX/NE R EEA F, Rt T RSt
U Gl BRI, T RERE RS BN A AT SRR

( )

ROV RAEERZ 208 TRE , HiIXEATI?
WMRETINVEREMTRE , BATREPESHENEZMA , DIKESRERMEER.
HOVRAEERZ T208 TRER LN TR F0FE. HRIZEALNIT

BN, AZHNEERER. BANRETRSVARENRINLES , @ABAaRTREAT
BEeNNaRita>z. FREPHISEHZ ST I REIRREMRT MR W,

FINTER % BRI 32 B 185 7

WRRELVAEPALZ TREMSROFEDTZEER , BUPHETESEE. EHTEE
BRE L , RIFIRAERS , AMREERITEENK. FEERGTET , BATUERTTRIEX
B, BRI, ARRIREERREIRIIRGE.

Pel 3.24: SIBHE MR
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3.4.3 WEHEH] CoT

BYEHER A (Chain of Thought, CoT) [38] RTEALBEW KEAAR. HRMFFS
RSG5 A P AT 55 I A BRARIAR R, . R RAE Sl AR R, i CoT 5]
BB T 2D PR, RENS WS R D B RAMERR . 3.3 e gt
CoT JLF & M. ATTRFIETEM I CoT AR iy {ii ] CoT .

1. fif i} il CoT

TEHRE RIS CoT ), FF2NMESS I . B BLRE DA K By i g =y T (A
EHTHIE,

AR PN Ti 1, CoT FEARKRHIE M T HREEAIEHANES , WFAR . HHA
PSR, FEXSEAES5 b, CoT RS | \FRIE F BT AE OB ™55 . SR h v o
()P, T = IE B 2 S i A AR, Al 3.25 i o AR, T2k
TR A AE R LR, ARUERY) Prompt J7¥AT REARL, ] CoT W] BEXE ATE T4k
A, Bl BEG | AR -

( 1
MAESEEITTRE , LiTAEEE3a , AGERFMTHTFRELIET , RIXBILEFRE , €2
iZY®E , TS RAE , BAREFESNSTFRE ?iLRI1—F—F2L.
RRESESMEIATRE , S TRESEB3IE, MTI -3 =58. AEHhARTRSEFRET ,
t RRBILEH , 02728, MT6-2=48. FAlL, /J\iﬁﬁiiiﬁ#@%’;éﬁﬁ.
T/
J
e A
RESESEITTRE , HiRAEE3E , AGERHMTHTRELIET , RIXBILEFRE , €2
ZY’E , BT )RAE |, B REFEENETRE ?
Lo NV
- J

Vel 3.25: {EHERRAES5 B A ] CoT.

TEBRBLEE )% 5 L, CoT $ORN TSt TICr) B RER, fEfs
FHRTHICPERR, BN, PaLM [5] AU GPT-3 [3] FLAYSEEAL . SR, ZERNBLR /)N

133



% 3 % Prompt T4%

A E R ] CoT SR TTRES B PR, A B A E T B 4REE, B 8w
LA R AER A I B BRI AR SR R T3k, An1&l 3.26 7

( )

RESEEIETRE , HREBE3E , AR THFRELIET , RRBTLETRE , 62
Z I ME , MTEEIRE , BENREFERNETRE ?ILHT-—F—FEE,

RESERNEIETRE , 15 TREBHB3E , HTS - 3= 58, AENAETRSATRE ,
RF@TILEHN , 2728, BT6 -2 =48, FIX, MREFSHLET RE. BSpersporet)
i/

REESEEITFRE , 5 7RESB3IE , HTI - 3=54. RERFTLEHMETRE , 02

728, WT6-2-48. MAIRESSNTRERS+4-58. —

N\ J
Pl 3.26: N[ HUBAZU ] CoT XL

FERRLRE ) 1) 2% i b, CoT @A AL S BEBUAE FlI ZR I B 15 HEA 7 i 43y
TR FE 2R A 5 o XTI SR £2 HE B 5 1t 48 4 Bl A K0 S B, iy
GPT-3. Palm DA J% H §i I B Rl AR | 9701 LLaMA2-13B-Base Fl Baichuan2-
13B-Base , &4 CoT $/ BRI A Hosi By CoT HEFRRE Sy ; X T C&thid i
J5 i IS A R R B S B, 41 ChatGPT . GPT-4 A & LLaMA2-13B-Chat 25, HJI
TELEIA CoT FEAMIIEIL T, HRE F & A AR EE I v B R . fEir 21
BT, SRR CoT H54 M40 T Sm 3 R PERE , X R EAE
B MIAL R TRRE AL T COT $54-, 5 BIELERA Bt CoT 42/RK), 1)
RE R 0R CoT HEFE 42
2. RUGTEH] CoT

R COT 1 S HEAE TARIRAT 55 1) FAAR TR SR A B R R Ui CoT 1 fi
M 28 iR CoT RYTFEARRE L LA S AN 7] i) CoT JEXTAN 5T

o %% CoT MyiEanf)E . FRATTLATE & CoT % th M TEANFRRE, DAZE MY [H] )

PRk, W0 327008 . TR AR AR, 7R PR SR R o )

FRI, FRATAT A B H2 th B ATeRINA R G5 R o TN TR 258 s
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A, sEH T

B P R R AR N, AR R A B TS, A

(oG s 5 B HE P 3R

o WINARIN CoT 1B FATH LMRIEA LS 35, WA CoT 3.

TEANTG B SURIR, ALFR XS [P LA T2 SR B A AT, R DA ]

Zero-Shot CoT 53 Auto CoT 1y /=, it “LhIAT—2H—F %" X Fh CoT

SR in], KRG SARPA CoT LA I N . FEAL BT 2 & A B
SEVERIAL ST I, TR A ) A [ R IR A A5R, dEifiTis ] Self-

Consistency J5 % it

WA,

BRI R . I, TEgmE RS, AAUAT A4
1 Self-Consistency J7 ¥ Hfi i 238 & i AIBAEZ g e h—

Ho WTEEEEELENIESS, nIEH ToT F1 GoT JiiARAEZL 1>l e B 4E
BEAS R AT IR AR . BN, AEQIERCERRY, BIRRTR A ToT 5 GoT $58
ARG AR AR, R B A R R B A PR A R 1) o

=l . ELRBBRE 10D , ST SLRBBLROIE , RERF TOUMES ST HihEss
®., 26, IXBEIT7NHE , 9202 73R, MTEMPETIELR. BINELRIEEMR
RIE2EE: (7-3=4) B8

RESEEIETRE , HRAESB3E , AGRHTATRELIZY , RRBTLEFRE , a2

1ZIRE , MTOEIIRE , BiaREFEENEFRE ?

(6-2=4) BFHRE.

EURBEVTT10RME , LELRBBURME , RGP TOUNBRESTEMELR , XISF
T73N4E , 9202 73R, iﬂTEﬂ%ﬂi’*'J‘%iﬂﬁ BANEULRIEENTTRTEE : %iﬂﬁé
BEEURBBEHT (10 -4 =6) R , "EEAMESURGRENKR. BIFE7RNME , Z273RE
MFT-3=WR, AANELRFEFLIRGNE.

7r:§=§§ﬁ8i‘§$ﬂﬁﬁ BIRAELSI33E , AGRM THTRELIZY , XRBILETHRE , 62
0Z Y FRE , #TEIEPEIIREE , IﬁlEJ/J\7Eﬁ‘$EEFLE$ﬂEE?

RESBEREBBENT (8 -3=5 8, JEGEREMNK. BRIFLETRT , 272868 T
(6 2= a,mkrEFEF4ETRE.

Pel 3.27: J@iid Few-Shot 7Rl & CoT i th YL A ARES -
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% 3 % Prompt T4%

3.4.4 OISR

TERER, WA — MDA 4], “Fake it till you make it” (5352 L EIR%D)) .
PATERAARE SOy, SEWIEIRIGARE , SERIE AT, e 9243 78
FEFFSEILE E F AR . XA TEIR E — AU O BRI R v R s AR
o, — A A UAEMRTR BRI A T b X e i . XAV IRADUR R A
RIGAT S, AR BRI 7R A AT TR B AL Ty o S BRI 75 7T DA
M A AR AN A Uk G R F AL
L. ffi (i
JE T Prompt 55 K1 F RIALHE R € A RS 3 I S A AR S A
XA N 43 (Role-Playing), BRI BB REGS U e
. FEMC A . B RIEF B E — MR A a, IRl 5.
BRI, AT DA RS | SR A A 1) BT AR 7 1], AT P B oy o Y
. AT B NERA G, FEERS A RAREME. BT iR
B FEROTH A A BOERURE], PR E LS A BB AE E X EE. Eid

RELEHRROVREZTRE , REEAREAIETEERIN?

NREEF 80 TIRE , COARKIKEE, KR, BROFELAE. w7
h >.&
p
RE— S UNINERERRE , S 1NN H B aMRAHRRRE AR,
HOSRRONREC TRE , REELBEQETRERIN?
BIIRRRARIKED, KR, RRAETAL , QRFEA—EHOAMER TN, WR
BRI REEATRG , BOBEEARE , #ABHAE , BRTFSTWIRENSHRE
RN, ATREERON , SIABFRESHLAROREEE , 02R. BB, Bolod
RANRENRAD DS LN DFER, /
\ J

Pel 3.28: f (PR o

136



kAR LR AP R
BUHMARER AR — 0T, TH W] DUH R AP 4528 [13].

N 3287, A A AT, MUK T Ll i/ N RRE SR X —
@, B T/ NG SRR 5 R T ML AR . TR [l P 5T/ e AR T e
R Ry, AN CIRES T/ SRR AR UL 7KCR . BRI 30 0 H AR TR
W, BT TR T T A TR, SRR TR B E . i
B, AR A FESCRS T E -5 T S KRG SIS, R RN BRI T R
AR BUFIIRSR , DAZERRE FR M . X — B R A SSE /), e sl 1 # (g i AE
e TR <2 Jo e MIE W e SR O T R

- RACA

FEHHEAET S, —DANESZ 2 BPETAAE AR 0, "] RE B H#R
MBI T ARG ZAEFRARARRAMGEN T A, ®REEEN TR
T E A R TR E R R B BT, T ARSI A ) SO
AR ARACATR R IR ERE T i, D #REEE
A FIREZFME

MREFRESHITERORFTERHA?

PRETREGEEE , ZIEIERR. BREEIEHO , HRBEITEANKERK.

BRIFEIOFROM* , RLOIBRTNER—B , FPEMHRAER , REXEPRELER
BRI,

MRETFRESHITERORFTERHA?

MREETRENSER. REZOW , BI T RFUHRNNEEIER , MNBoGTE. Z@REX
FRURE T HIENRIESE, J0GBEWRTRERERE , TERRFE , RLZFAMKA 1T
MNEFNREFEIZ , MREFREALFAS T —CAMERFIK KICIZ.

Bl 3.29: AT ATRB
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WA, BIRLRERS TR BRI SR E 1 58 B B SCAt 2 1= 5 S
PRIE, AT A SR R TR [l 25 . FEP 3.2900 1, MEAPEE T 90 4F
REEEAE R, EAMEERE T/ M SR T HE T B Wk, B BERS il 52 2RI AR
FrA I SO IR —— i W R R R AR . X AP A T BRI
MG T PR R, R R A R

FEAAT, FATHRAFI T 52Tt Prompt $EIGHYZ RPN, DANESR A 5 A
A ARt . X e T TR ML Prompt 25 . SN . &
I S GERE . ARG AL D PRI 7S o SR BB MBI RO T, AT AT T T4
AR, (EAA 2 BE 08 S E R MO BR AR AN [l B2 ] AR, B B T RIE S
BRI ZAE 55 IR

3.5 R

Prompt TAERILY AR N) iz, TP 1 B A 5 285 S R A I T o
HI R XISARNRES AT DI FA A B — L BLA AT 55, b BE R EFE T RIE S
AR WX SR IR AT 55 N YR L. Prompt TAEZEAHE Agent SERURIRAT S5 . HHATHK
Pty Text-to-SQL B4, PARBITMEALR) GPTs S5 51, A% AN Al B 1
Ao NEERATRKIA 47 Prompt TARFEX LN 3 5 i BAAE T

3.5.1 Je TR v BEEL) Agent

BRI (Agent) 2—FhAERS H 2 IEINERSEH: R BT 3 DAL BURE E H FRAY 58
1351, M2 BLE N T RE (AGL) HA HFEB, Agent YOI AENS 52 104
FALSS , ARG PR B IEN BE . SR1NT, DATER Agent 8 7 O fa) 514
JE R RIS R AL, AEIRSL FLZ BRI EREE A T22 I A3 A T, X AR IAMELASZ I
FOKFR LR, R T Agent BRI RN VLR . Ar4Eok, KR SRR AT
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KFE, WA FRES), h Agent HFFEHIR THIHIMLE . BT RIEFHIAY Agent
(BL F4iPk Agent) JEILN TR RMRERE S . HHESAATREM AR, W ATER:
Z. VIR T, WA TR, sk, TRIMSE RT3,

Prompt TARHARTE Agent 3| TEEMIMEN . 1 Agent RGP, KiEFHEIL
TERRZ OIS, RRAESEA . PR . 173 HME, X Lei VEAR ZH MO Prompt
TEMe B 330/ T — G L) Agent HESL , ZLHESR = B2 g PURCHT /2 A RS
Y (Profile) . il{LEiHe (Memory) . i}-RIfitk (Planning) F147g)ki (Action)

[35]. Prompt TAEHARTIZFHEA~ Agent ik, SR MRHUR SR

/4__4ﬁiﬁm#§'4;§:

1. B REARASE
2. BENREORENS
5:) o IR o 3. EHRIBCRMER

RE, RECRLRFEIRS

MNiREERTZ T A2 TFIRE '
) 50 R y; 7
MFE , MENZELN? l Lﬁ BLEBRBOABRRER

iCHIZiZk

1. MW RER T HRL
2. ibREEBAEHE, | .
3. 1RMEN , GRfRIREE

NREEBNE BFGEIR « N
NREEAL FAERT , EREOE

BRBEVENK :
HARRIEEATREN
Uy, STBPEAENESAZNANE AR BIFRAT. . .
BT RBE SRR ERNE IRAOIRATINE : R
Y e (EL it i, afmaiEx. ..
Qi . 0
(. S

Pel 3.30: BT RIEFHIUAY Agent HEZL RN B

1E Agent 1, FIRPUANAFS T, 22 THME, JEFSEREZAES: (1) fi
BB A ] Prompt TAEH A QIR HE L Agent B (4. BUE Agent 1
TR IKHE. BITREE, XA O BUEF B A LT OB A B Agent 5 —iK
ZHK) Prompt 1. (2) AACEHE Agent FIMIR 52 HACIZIAER#E L. T2
BRE T A AR I R AF AR IR B A FERY KB Prompt TARH R 30
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A FARRAEFIICAC AL, ATITAY B SRS HEARS R BIAH GCZ . FERIBUCIZZ S,
REIXLETCAIZRF AN EN 2 H A Prompt . AFH) Agent FI ALX 2ECIZHNR, LB
HVER R AR S 1780, (3) VHRIBSRMIECE 5 a6, RN
S A — RIVE . 5 TEHR LS . X —ud&T, @i Prompt T
REF B AESEROR , LRIE SR AR 55 FF AT LA, 2 BRSO i 11 1A
555 [RRBAFI T B R 3CI 8OR, F i AR AS s R 4% 20t Y 1A 55 RO R
B, BRORBEAMESH AARRIING S AL, (4) Frah BB S aTrF T RIBLR AR i TRl
W EARTTEE IR, HATBIINE TR A TIX LS PRPASCEL Agent [ H AR . &
h Agent $24IE T H APL {210, $EIRA APT 3 LR BIE R BR3¢, IERIBFH
AL R APTIACHY, Z JEPATXEES, M2 AT 2 B 451 .

UniEl 3.30f878 1A/ INGE AR TR B 2 Agent ALBRAH g K /N BRI TIZ 7K
ZrHemift e, BAENZE AN BAE. X, L, RCEBYN
Agent BUE T IR (E —— 4B FEREEE, U RS B s i dt Ll
REhPG T ATROR A OBOE SRS HARM— o, A5 IR A DA TR
A AL F A Prompt H, AT J5 SEAC PBE 5E IR SRR . LUK,
VERUBSI AR T P A B SR RGO TR B/ N e SRIIAT BT 3 IR
AL T M I Z A TAESS . AR SN SRIAN C SORL SRR B, . BRI
YN BE A S AR5 I PATE R AR At [l 3545 1238, WACEEHe M
R PR T/ NBE RRRUA AR R, Bt/ NSRRI 2D P T Sl N g Ss , $R It
TER AR 5, Ardh B ui g R TR, R R B el
WY Be , HUR P TR i R iR R 2k . )i, WERIBEeR Z AT
FRPATE RIS, HERAEHIBAMAR, PITHRAETETr R, % EANE
TEME/INERERIAT N . SREBL LAY IR, SO TR B IA 1 e Sy /N e 8 B Sk
BRI IR, AAESITE G T 31a H P RR EA Rehd AE
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ETRIEFHAY Agent, LEARFAFTALAIN s RIL T E R, i
AR R AA ] GPT-4 BT — AR PU /N (251 Al AT TR0 T — A E IR,
IEZAET GPT-4 ) Agent A AETERIH ), X4 Agent @i Prompt T2 HLJh
M AR R T RRIR M, B4, RS, IHREE CMfA6G
FE bR B F4780, T30, MO, FHHE/MER & . HuggingGPT [30] 1)
DA ChatGPT iz Lot ss, M P& E—MES G, BB EHESIFS HEATAE
%, F M Huggingface b1 FIAN A RIALR AR 2074155 . L33 FAES I 45 R
Z )5, HuggingGPT KX S84l 0 Bk, IRl EER, eIl 1 HAERE Z4E55 9
HERL IR TR B HIM R 5 T V58 K RE ). 3X 28 Agent (TSNS T RGBT #E
R RS S TR, ol Agent ZEIH S A i B SR L TR AL R v

3.5.2 Eafk

Wt ot B2 W 2 KR SRR RE BRI R R Z —, IEFTIH “Garbage in,
Garbage Out” [27], JoigWtBMZ 21075, IHARIEZ AT, IWRREZ 45
K, SR LR 2 IR e BEHOR T I SR a i o i . SR, RHGs Jo i 5l B
Pk BFFESs, AICBURM S TR IE SR, WA, BrE . Blesie SOm ik
FRE, BOTRAE 2026 4F 70 AR (331 e ) 3 SN DY SR PR P RIS X
JERAE A, MR R RS, RS TR R

TR X LE PR, Kt A R — R A SR B AU SRR A R T By, AT
bk ReVEAR A LI M 2 2 ) Rt R nll A B S R A i 2k
B, SO HIIT R SGE, HoE s Prompt TARESCAR, AR TH E A2 5
KA BYERE Sy 152 IRBERETT, RAmBELE, HA—MURIET AR Self-
Instruct [37], Self-Instruct j# i Prompt T #2457 R % Prompt, i 5 2220 B FH K
PR, IHKIEC AR DR OEEE, GUOCETE HZLmfs o 8dh. PAeml
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WsoAml, BATATLASE N TARE D B E R8s (BE &), Blan “EiRiEe
BER LA RSO, hFepkik il il 4. BifE, F0Ti2H Self-Instruct 77 VATH A
RIEFHAL, FATREEIFX LRI BRI 5%, BRSO MR, WAL

“TE R SR U TR R ST F 82

HZES EZ !
1. RS 2. 8ER | arasam.. 1 3. 589n%| i

||, ERkeNES : I TFHIZOERSRRED R |
[ EFrzzm
5] S . (=1

| zmewss  yETESmemEE || — |1

SRaR ERESES | |
5. MuRiE BEARERIES , REMALRE , BEREARAS....
— EFRFRH) 4. ¥UIBERX
$5S : HUF T & 5 FEUBRARMRIE 2 MR
ABIRE | MR

A\ : JNRAEERZ T 20BN R BGRO T ARE , IETSALFIE.

M 4. BB Y
Ao

P 3.31: Self-Instruct e~ 71 E .

77
HAEEMPrompt I iy
| S TS TSRS

BRLRRNEEAR

W& 3317, Self-Instruct £ ARSIl AR, Fi% . Bdlizk:
. BRI IE TP IR . ARG M TR AR 1 B DA B A J5 2 A I 1 4
Bdlis $ NI HALS MR RG], R s S8R TR AT 5403k
AR R 2 0 KN 5 AT S5 SRR AT 55, AEIXPIMME S5 BUT, AE i i J7
ORI 5 BEA: SONARE A BIF5 2, 2R TR B A S A 35y 5 #k
Pk YN e s AR T R B, PRIEAE U HE S8R E . B — A R T
oGS A THEITEG, W SRR RAACE., AW E IR B, ¥R
Hitidk

o L WHHES M. AN TF LRI T 175 MESEIRE, 1EvIthEs, Jase

WA RS HAL MR RG], RS SEEE, IR B H8 S8 mA

5
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o 2. /AR . MATSth R BEHLIHEL 8 A~EUA 15 S 1E M 7m 7 19 4 7 Prompt
Fi BT SC, DA RRARZE ST 2R 1 Prompt LEBRALAE BiAR 4. IR T
P2 P 5 N4 X BE” F AT AR R B BRGL 2
L
o 3. AL, WMEHETHK “W-IIRMESIEMES" HHIXT, 1R ETF
H43% Prompt, LEASTUHIWIIZAE 4% BT 45 2 0 TS B R AE AT S5 . TRl
“PUE RIS K EIE” A AW R ) TR B RRGE 2T 3 ek
G SR AR SS F 4 AT 55
o 4. Bl ik . XH4rHAE S A0 UE S5 6 ) Prompt TR HY BN SC2E T H0R,
FA 35 AN [ 1Y Prompt 2R UG 40 T B AR - R I 25848« X T “9 5
T4 X BUE” XT84, BRI HEMES, FE Prompt HR/RIEAL A S
TR, FA UM LS A P2, AT BEAS-AE B i A P9 25 5B T i ) 1% 2
BIBRAS; XTI T IS RO R XS, BRI
155, 7 Prompt "8 /RARAL e U A Y, AR BSOS I I ] 25
o 5. BrHid k. WATiIRE AR A VA R AT R s A R A
i, RIERRIRABAE SR IMENE S .

b REd, B TR R RO AR I EAC, BRSSP U AR B R 08 R

WA A E AT, A DURENS S = o R B ST IR At o8 ), L g
WA N AR RS, SR BRI AL RE I MR BEAh, s A s REAEAR
PRI IR T, e S 2 J e e A byt I H., i A R
FRA TR A A, AR RS T DA TR N S S BRI ORI
PR ZE TR

7
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3.5.3 Text-to-SQL

HIRM AR S B EOE R, H ATl i i s ol
W 2 B R AR B e o A AR BB I v A e T B T S5 e
it (Structured Query Language, SQL) #EAT#4if2. 4RI, SQL @A IIR,
giAEMEREROR, HA LI AR A RS AGRESR, AR L A A AR A
R R TR O T BRI T, AU R AR SR Y e A
I ARFFIEIT. Text-to-SQL FIAR R AR F1 SR 35 A% Wi i3 10 ] ATERSHe e v hA T
1 SQL ifi %y, 7 S I ATH BUR AT Bt & i A 5o A% - il Text-to-SQL 17
X, RAVAFES S, R B E AT 400, AL ECHS SQL
TR RO AER AT DA H R BRI e, A2 B RS B
( )

BIRIGLEIBESchema B 8IAR— 1A% , B aRERINEISOLIES.
IR ERBAOMIINEEWT !

H

# Owners ( state, owner_id, name )

# Doss (owner_id, dos_id, name, a3e )

# Raccoons ( owner_id, raccoon_id, name, ase )

#

NREE ‘Peter” BIEAMUAHASE?

SELELCT a.name FROM Owners as a JOIN Raccoons as b ON a.owner_id = b.owner_id
WHERE b.name = "Petet’

P 3.32: Text-to-SQL 73l .

5L Text-to-SQL J7 A B H BN Zx- Rl AU 5 XN 25 Text-to-SQL A2,
XU E R RN AESE, S ) HELAZ AR B3 5. 4, RiE S
RUGH I RS E BBE ST, A BHEA Text-to-SQL AR [ HE. 18] 3.32 7R T — A
FIRIE S EDEA T AR A Text-to-SQL B I L A2 KIE S AL, i)
] “/NGERE “Peter” BYENIMAALF?7 . KIESEEL ARG PRy, A

STV I SQL 157%), HPJ”’SELECT a.name FROM Owners as a JOIN Raccoons as b ON
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a.owner_id = b.owner_id WHERE b.name = "Peter’;”, [J5, SQL &) n] PATEXT M )
B aT, BRSNS, TRRES ).

e TR S BRI FEAS Text-to-SQL [ 757402 C3 [7] » C3 % LTE
T Prompt TARERJIIT, 45 H T Al 4% Text-to-SQL 4F: 55 i1 Prompt SR AL AL A i
WOR . 333K, C3 =K 48 Wit (Clear Prompting) . #i
Tk (Calibration with Hints) Fl—#ti it (Consistent Output), 435115} B AR T &y
A B ZE RIS A

(

Clear Prompting Calibration Bias Prompting

e mm e m - - - -— - -
! ### Complete sqlite SQL query only and with no 1 /, N\ 1
: explanation, and do not select extra columns that! I Calibration Bias 1
, are not explicitly requested in the query, : Prompting 1 .
, ### Sqlite SQL tables, with their properties: ! — : (o) Tip1: COUNT() should not be included in the SELECT statement, when itis | |
1 €3 i M only needed in the ORDER BY clause. ..... i
il # Owners ( state, owner_id, first_name ) 1 1 1
: # Professionals ( state, first_name, last_name) i |@ | Thank you for the tip! I'l keep in mind that ...... ||
[) 1 1
: # ') | Tip2: Avoid using "IN", "OR", and "LEFT JOIN" to prevent extra results in SQL :
1 ### Which states have both owners and | : queries. ..... '
! professionals living there? 1 1 1
: SELECT 1 1 @ | Thank you for the tip! I'l keep in mind that ...... | 1
1

______________________

II SQL Generation
s o= )
q 1 Vote for final SQL *
Consistency 1
! based on execution
1
SELECT state FROM owners WHERE state IN (SELECT 1| Execution U

state FROM i "|_Result1
1

Which states have both owners and
professionals living there?

Schema:

'

1

1

1

1

- v

' - v o)
1 Table Name Column Name ' v [ SELECT owners.state FROM owners INNER JOIN ! |Execution
1 i -

; : ON owners.state = tate 1 Result2 Selected
1

1

1

1

1

1

v

Professionals | first_name | last_name | ...

Dogs dog_id ownerid | .. ! [ SELECT owners.state FROM owners INTERSECT ]_L[Execmion sa.
Owners owner_id | first name | ... : SELECT i tate FROM i : Result1
Treatments | treatment_id dog_id | .. : [ SELECT owners.state FROM owners WHERE owners.stale]_l)[Executiun
........................ 1 IN (SELECT i tate FROM i | Resultt
T e —— Y y \ Sampleasetof SQLs 0 v == == === .

Pel 3.33: C3 T iR BEAAHEZR A,

TERER G A\ o, C3 4RI ZER A Wit (Clear Prompting) . FA3 & T
gr: (1) #Wifi)s (Clear Layout) , MiJHARfAFZXI0484. LR SCMIER, #hfk
FOBAMGENT, 2 TRTT ChatGPT X MR PEERE J1 . iX— SR {ABL T~ Prompt 4
Ty HERGEMRT BN, B EEA AL, (2) Wi F3C (Clear Context),
BT ZAEA Prompt, fi78 ChatGPT A2 b 4 [0l -5 [ JUH SR A8 . s
TER R KRR, RERTCRNA, Wb B SCREFITUAR(E S, AL s SQL
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P HERTE . XA T Prompt £7I5 9« FTRSCFEE HIEMT B0, wfR TAAE
A BRAT 55 B REAS SRR T KRR L.

k1 W Xt ChatGPT 74 B i [E 4 2% , C3 "R i # 1sBe i (Calibration with Hints).,
AR AR T SRS, R AL 2 P SR R SO R RSB AN A ChatGPT,
FEDT XSG, 5E ChatGPT Shft75 SQL 5 M, @i w55 | 5 Has g ik
N, XA IR, AR R 2 .

TERCAL A% i, C3 SR VB HE (Output Calibration) SR WXl A A
WA R . C3 KF Self-Consistency J5 ¥ . [T B Text-to-SQL #£:55 |-, X ZFhife
PRI TR, PR BUWE S, R A E e, OREF SQL iy — k.

3.54 GPTS

GPTs j& OpenAT i Y 545 1 7 H & SCH9 GPT W, SevF il id 445 Prompt,
A THAET7 A S GPT MM, BRI AGEFT B> 52 GPTs B,

Pl 3.34: H4E GPTS [y BLTHI Pl ©.
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Bl 334K T A fiI/E GPTs. EX AL UE H, P 58501 H i Bk
H € X GPTs [ RE I MIP)RE. 1id “Description” $7HH% GPTs HYZIfE, J5 fEHAbH
P BRI AERE R s 1 “Instructions” W&k GPTs % Prompt, f#15 GPTs
RS SN DI RE . 15 I ASE T /241 Prompt TREH AR 5iX LE N EY, W]
DA GPTs fPERE. Lok, PRl DAE ] & JB AR, H ARG Rk
FrFsmine sy, B, RIGER. RIMRESE. seii Ik GPTs I HI1E)S
F AT AR H A, A P A
FEAT T, AT T Prompt TARLE 2 AR iy B4 B 37 558 3%
5o Prompt TARAEETFKIE T BB A AP TRE ) T RAA EEAEM . gk
FEARSS LA Bs A . MEAREE S, 12 Text-to-SQL Hfr, Prompt LHEH{
BT AR T RE R 1 i 55
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