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0 R H AL AN AR, BB AEAR ARG IR, 255 U5 S ad U F0 Ik
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5.1 ERIgadwifr

KB F A I 7= A — LA S AN SR, i L AR 4
A (LR R A IR N A S 2R BN R A 2 WS A A IR, 5
P SRR A B N A A S HE R, MR N R fe B R A fH B 5
SAAF. B, BPAE] “BELR B R ABI@R?” I, ChatGPT 45 i [r %
AT, T sERR BB R R B AR, e R R, NS L. AR
SHE IR L A, AT RE AT A T ™ T

' W

HSORBEIHLERRN?

HMoONRFEESIFEENEN , ZORKEELIETNNELRL. S\
<

(a) i ATALAL.

HDEIREI HLERB0?

HZNREFS 2L, HZNEZORK I HEAERMNERSH/ M.

(b) %S AL
Pel 5.1: K F R R B

N T AR, AT DA R R O AR PR A . F IR e
SRR IE T tERR T REME . AR T AR SR AT DL e i B e A T E
L. X REAS MARA PSR B it ) . SR, W UREE A &Y
HH. T AR R S SO0, ok PRIEE UL ka2 R 5E ey s i B, HORr
PEAT PN 2R TE SIHAE R R T BB UR, A R A 0 A IS 2R 3R I A 0 F B Tt
gk, ROBEARGEAR . SRAETN G R RLA b, SRR — 2D Y RS
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B BNGT 2
Z4 REFAEZ SRR L, (AEE AR RS BRI, g
SRR GRRLA s Ak, BB R TR AR R, I E
AT R A R F AT R B AR AR 2 2 5 S B U S A IOENE B . I, &
AT SRR ARANTE T 58 b KR SR A DL I iR . DASCRR S
RYIE.

DA R EE T T A R BB, BB e i A . L RTERSIE . =L
B IE B F R P AR R R, RERE I 2 KT 5 B2 e i R R A T S
AR ASREAEAE . PRSI T AT i R EA TR N 4

5.1.1 BRI gubi A

FE K=k 2 JRIBEARM) o, i B 2 U A i 22 T IL R A T —Fha o 8
AEAIEN” ABess, HAPR MRS R A" AYRERS . XL
e A A R RN, B EORIAL PR AR, 2 IR 1) 25 58 . AR ohy
R B ECS AL, BRI s MR SR, PR RO R
Ak o

B~ ] R B Rl w] DS N2 ) R A S REAN XS . 5, TEAER i
P ey, FATRESEM BRI AR, WA SRR, XATPAKLL
KRB F R BN A . R, AR AR XA ] 22 BT L T T2~
FeTT B CAERE SR AE ST, X Al PAE FURORTR SR g R . BeAh, FE5 1tk
NASF SRR, AT SRR E B RHRIE TR, T4 Ik B S AR AR R R
PR ERIAAN, XA R] PASS LG A 24 G ) SEAE

PAET S, #RRTDAMG R A IERTEE AL TR, SR RANROE 7 ik
AR, B2 G 0] SR RE TPk . RSt S R TSR S SR A B I
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512 BOWgE X

H, ARA A AT B Z G b, R SR R AT A AR AR T
A AN [ LAE P42 3 A 46 i BN 4adi  (KME, Knowledge Model Editing)
[25] Uit (KE, Knowledge Editing) [28] S:4f:& 48— MBSO 4isH (ME, Model
Editing) . AL, FLEAFSEA “giiR” (edit) [27] 8 “FFL” (fact) [17, 18] KFR
BARM NS, AR eg—h iR,

AR H AR AT 0 A 8 R o B A IR EE R, IR AR
Wi FCAB TE K Y . A AR A e S

e 5.1 (BRSidR)

FromBa AR T LA M, mEERTLA M F—R %A BT 89

_‘/I\%U’i/n\“\é:'\ k, %U‘i/u\,ﬁ\ k é]]‘;];‘@ Ty E\;H;X’J'/ﬁé/j%(—;% n é'ﬂh)i‘o 9"]]5/4\7 #%@éﬁ
344 B AR AR T AVA T B
Yk; Hr =z, Koo ARk,

M(z), &z HxplX.
&

EIAE SR AR R “Tek” BRI, 9 KBRS
FRRHESR 5. 1L.3/VTTHE.

BIS2H “BEEBRRBNE” X —RIH ARGl s TR G S . 1E
XARBI, BPEA “BEL I BB AB T I, g A ] 5 T A R
HE CAET, SRR AR IR SR RO,

IR, SR PR A G AR LU BIE S U %o X F PR T R A N AE Gk
P BRI —4p R R AA I, TR ST e B R R 2k
B, FrLARTRE 2 52 AR OB A R S B, AT A Rl s 4 B
IR o PRLEE, st T 2R i AR RS — A S B PR Ak o R TE Tl P A 2R
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E s | RIBHIEE — &) =) §ﬁ$§l‘éf§§é E s |
; M o] M : ;

M(zk) # yr ! — i M*(zk) = yi !
e J BRI M ;

Pel 5.2: B G EAR &

i BB AR 2L AL — R AR

BB R (S T BB A 5 2,

TR 7 IR PR T H S R . T RS S i 1) S BRI A T 4

5.1.3 BRIgubth R

B2 G ) B E AR A IR R A R e, (A BT T A 5. A
BUERS b, IS RIRR A IR, 7 Bt — e R R i B Y L Bt
ZAh, BRI G R RCR . I, TR B A5 T B G e A

~ i

ERlE HooRpEStLERen?

~7

REGHM SR HLFRSH?

2
BEFRMD0KE

orEStE RFFeAZBNIEHALD?
HomERFESS5HELHRBIER ?

EORKIBDNDNARKEIHLET2H?

SaniE AR DHRRR A LR ?

MBERIZHA?

BRgE%37?

5.3: PR O AR
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%5 F BARE

AR T A LA (16, 25,27, 28], R Ga A M TR 980 T, 4351
FHEHTE (Accuracy) . 24Pk (Generality) . [iT# Pk (Portability) . Joj itk
(Locality) At (Efficiency). [15.358 A0 7R G B R T 3% S804 5 2 1]
MK Z .

1. fEdfftE:

HEFRPE My A AR b B BB SO AR RIS, FEdE TR A g
By, W INAEE PN A kX URER AR (2r, ye) XTI HEST
HAEEU . P, EAEgRAE VAN, BT PP g S M REAS HER [l
[ oy, RIS 3 “BELIY SR A AB A ?” XA, AR M Al DAk
oy, WA ARGARER . R PA T AR R — IR e 75 R -

Acc = I(M*(z1) = yg)o (5.1)

A — MR R R () BT, DCY SRS RAE AR o B R
M (i) &S yi MVCECRE, Ace BIfEN 1, BN 0. XFFZ2 g, AR
(ERIT SR R . HER PR B i i e He A SR, ERAER 12485 ORI
RERSAT i B R, MR IR E AT S5 . A SRR RS T 2 HERR R I
A BESHE— 250 R H B
2. ZALtt

TZALPE R A b it I BB e A3 08 1 H bR D oy, I IAERTE X, R s
BRI 5 o BATESCHRPER FGEIS, BER 4R G — W HARE S yro IZALTEN
FEURE 2 RS 3 v (R Ay B T BB S R BE 2 A A B E R F I R R B
AP, XS A IR B S e <R,

BTV g ARz A, R S Sl E N2 AR AE Do =
{(%‘,yk)}gfl , Hotb z )25 o B WE SCHIER 8T, EATRE RN k. « R
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g5 £ 54

5
I
;\)}t—

PATR > Aok A g e B B Az A -
Fe]

Gen = ﬁ Zl T(M*(z5) = yi) (5.2)

4 Gen (I 1 i, PERIZRHES BB AR TE W45 Do thi BT [, ILRHZ AL
VRS . BB GaEBRIGEZ AL T AR 125 5 B B LA R IR A AT
(AR T A TR AR
3. TR

TR R AR R T B S K AR S IL BRI L LR R Sy,
TIPSR R R PR, S M TR YRR, T T
TR ke [ 00 17 B 7 R o

TR EERERRN Dp = {(oy) N2, b i 15 2 RIEEER
RIIRSE, s SRR SE . oy ATDAZRIA R, A 2 60 A0 38 SO 5
PRI . AL 3T € TSN R , BRI B ) T A 4 T 2
—ANRI VS, “BEThi B 0 R B RS 7 M, R
14 SO B Th 0 B SR A 1 27 RS A, 35 = A S 25
FHARE B, ATTERERORE Dp B S AEBARSE Do i R
B, FABEER, By # e RIAT A5 BRI R G AT R

|Dp|

Port = ﬁ Z; I(M*(x;) = yi). (5.3)
>4 Port [{E N 1B, Ud IR A] DA TE A [l 5 w] i BRI 4 b iy T IR0 R, I
I ) P R R I . RS PEE 58 1 BERI e i it vl LIRGERERE ), X T
BB AR Y S R Y T, SR, KRB el Y A TO vk S B 1Y
AR, XA e i — Pk
4. JairE
e 5 P R Gk i V0 B 2R AS 56 Wi A AS R % [ SO A . RS AR B
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%5 F HARE

153K G A B PO AR T Y B R AT A 7 L SBE BRI (AT
SRR, BRIUH S e O OB e 28 S kR
WA A SRS o SRR S SO Dy, = {(w, M) 24, b oy 2
5y T RHI M, R AR AR i G AT 1 SR s

|Drl

Loc = ﬁ Z T(M*(z;) = M (). (5.4)

24 Loc Y(EA I, S itk fec e, BUI, 2R e R 2 R ok
Bl b T )Y [R5 A B BPR Rk RS R AR B R i W 142 1]
e PR A B AT R R SR T v B ek
5wkt

Fo R B RS ) N ) SR A TR A . AESC PR N R, B AT AR
i S AT RO A 2 B, Ol BEOR g A AR A R S PR ELBE AT . BEAD,
T REAMAEAT S, AFEIHEREESCREA AR, AR5 R I 4T
idH (2, 6, 18-201, A HYNIFTEMRIEST [4, 13, 171, RRePE Lm0 SRR S
ARSI HIE -

TEVEAE AT AR T YA, 5 B T e 2 [A) S P . BRAR A 9 67 3k
RS AEQRUEMERA PR R A L, ST REHBR miz At . ERS AR, Rl EREE
R

i

5.1.4 B 4R

i SO TR ) s S M. TR, AT NG — L e mi T 58
ISR BAR B SE  aX Se R al DA EE AN [A] B2 B 5 3%

TERI G A R WFFE (T B 92 72 i Omer Levy ¢ A2 i) zsRE
P4 [14]. zsRE 22— MEAL S5 RIS, i A BB A AR P A AR -y
SERFR (TSEiRlmfy A s ok FRER) pIgmiae S . TERgmig T,
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TE IS £ 1=

zsRE B8 M TR A MR BE A HE R RN SCA B R AR, DA REA AR By A BT

FHIRKNTH - AT PPAASE 2 G 08 5 Y5 P HE R P

4 5.1 BRG] R A R 2 A

Bk A I WA EGE S WA i1
zsRE[14] MR EEE 244,173 244,173 LA NOE 3
COUNTERFACT(17] iM% 1% N/A 21,919 S5 XI5
WikiGen[19] SCAE Y N/A 68,000  Wiki B7% G5
T-REx-100/-1000[6] I 65k N/A 100/1,000  ZSZFRIA XI5
ParaRel[4] HIH KR N/A 253,448  HIZEH XI5
NQ-SituatedQA[5] lES N/A 67,000 P i) 2 S
MQuAKE-CF/-T[30] 1M 35k N/A 9,218/1,825 Z¥kin i XI5
Hallucination[10] Z1, N/A 1,392 30 123
MMEdit-E-VQA[3] £ 6,346 2,093 e 2SS
MMEdit-E-IC[3] B4 e 2,849 1,000 ERECETa ik
ECBD[23] HITH EHE N/A 1,000 SARSER Gk
FEVER[2] HELKE 104,966 10,444 HAELfIR RS
ConvSent[20] AT 287,802 15,989 FE 155 Jak
Bias in Bio[11] ANYMEiL 5,000 5,000 B8]+ Rl
VitaminC-FC[20]  ZHSLk#r 370,653 55,197 AR AR
SCOTUS[10] S 7,400 931 VRSO A

2023 4F, [17] $2£H 7 COUNTERFACT % fk: , wi)m2: TAE) 72 % . COUN-
TERFACT #{i5¢i T R KA WA 2R B Fnii g ol s — Rl iC Ry R mAs ik, a2

SCA AL TR R o G T, AR

Wi {5 BN SE IR NS 3 — o iy Sk i

FLATH R HZ AR, Rt X SCAS o TRl i 52 A5 B T AR AL 1Y
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https://nlp.cs.washington.edu/zeroshot/
https://rome.baulab.info/data/
https://drive.google.com/drive/folders/1jAqBE45jEKR-5pMkwxlVQ0V8eKxqWbxA
https://dl.fbaipublicfiles.com/LAMA/data.zip
https://github.com/Hunter-DDM/knowledge-neurons/tree/main/data
https://ai.google.com/research/NaturalQuestions
https://github.com/princeton-nlp/MQuAKE/tree/main/datasets
https://huggingface.co/datasets/potsawee/wiki_bio_gpt3_hallucination
https://drive.google.com/drive/folders/1jBdTJxUb9wEeHnvG-RY8dv5_I4QlDpUS
https://drive.google.com/drive/folders/1jBdTJxUb9wEeHnvG-RY8dv5_I4QlDpUS
https://github.com/yasumasaonoe/entity_knowledge_propagation/tree/main/data
https://drive.google.com/drive/folders/1jAqBE45jEKR-5pMkwxlVQ0V8eKxqWbxA
https://drive.google.com/file/d/1W-7Yb0eMxwZqdr7aeSgvZnbFKkzwavn6/view
https://github.com/microsoft/biosbias
https://drive.google.com/file/d/1W-7Yb0eMxwZqdr7aeSgvZnbFKkzwavn6/view
https://huggingface.co/datasets/tomh/grace-scotus
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AR, T R B R R I SRR AL BERE ) . COUNTERFACT BEf% PEAL AR AR
G o R BN O, T B AL I Z AR PR A R s . STk [27] 77 ZsRE Al
COUNTERFACT $ia 2 Ay BLRt I, fifi i} GPT-4 Az JSAH I 1o A S 1 1) 40, L )
FROFISE AR S 8, M3 T R P 4

BEAN  WFFEE IR RN R GUSAIE 55 TF % T % 1 IR 4R , 2l Hallucination[10]
MTYIIE GPT i R )58, ConvSent[20] T IFASHE AR B SO 35 AL BN
FE AR TR . R S IMEIRRAL . FEAKICR AR A Hh T 25 T
G5 7 —SeRI g R A SRR AR . X SRR AR I TR SR A L ORI B
GUS A2 PRI, PRI T AL e 4 BORTEAN [R5 5 A 1 T B

AR TR GRS PR, VPO YR DA SIS AR AR, RS S
(SR T TR PRI . BTk, 28 529 kAR A g A AT R GE 1AM
&, B RN A AN BRSSO, N2 R AR AR 56 537951
5 S4B A BIR ASR T SN R 1 T-Patcher 5 AN RE M0 1) ROME
Y, B IX AR TR, A B SN A O P AR A e R YR R R S

Fo oSSR TN AR R SE BRI, A T B I A

]

B

=
o EX

5.2 BB gutHLe L5 7k

B WU i) B3 3 T S TNy, AT AN SN T T A T e . AR
BOEA BN ER AR S, ENRESIT B EBRIGE Sy, (AN DR LR S e
ARG WAR 24 T 58800 H B, B g . R0y IR E R, B FRIZ R
FHETE o AR IR 52 LA B Bt b i B8 3, I8 A2 e ] i 1 — g
A THR” TRITTE, WA BINANIS I EERE R . A XSH A TAE (16,
25,27, 281, KFEUAGAETTIE Y MBI REIE NI B . R R UL, AN
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RE BT E N GRARE Y , (ERRAE GRS A AR R =2 ) B fd B ERE
PR R B AT N PR S SR B AR TT SRS IR AR e RS A . TR 544
TR AR T IR 2 AN A R AR AR LTI MBS ik, Rk
RS ICE VAT LRI . TR, ARG T BRI N 4

RGBS | | : i

g' ﬁ‘?ETra sformer #/nE ans{nrmer '
, e s ?
WA l _" o= rin —"9" &

fihis) ‘6
sag — ShESE i
i g e j
Y=Y 304 !
: MR
| wesE || e 5?
Z E 9*(i)‘ Ledit Lmeta _> E
? i

> ERCREE | | '
31 = i 5 mwam #ex
1N Y,

Pel 5.4: B AR T ¥R SR A o

5.2.1 A ek

B e T4 FR R O JEVARURE R D DA B L BRI R S8 5 B sl A i el
P RO ke f S B . X MO AU HGE & B R T M Ry 73
WMITEFHRAL, FOVERM T BB RRAENRESL, RS2 5
Wo WAN, ZIEASUCRIFIAHRI B AL, TP R O 2R R A 3

RSN A LR G I RAS B (L AR, AR Rk SnT Xl 2y
SRZEAFTE MM IMS Bk . EZE B BipRi i, AR 2T B E m Ak
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TR T DAL S HREREE A T S RO T TR, FLHE R
e g
L A7
SRR L AL, S AT B TE S R . B
BHRAF Y MAEIA R, T RAET SO, AL TP A
R SE . TR T A VU S A 1 I RO A SRR, T
5} (20 SORFERLLAN T (211 4455 IEATUIZ . HEBRBEH ST B4 50 A 0
AP RIRTE A, BB IZAG )7 202 T B0 P R
FESEBEAT, I T B S A LR 75 15 ST P SR A
%, MR, WA BRI, KL S AR AR,
HESRMES AR SRR, R IR SR At AF . 1 5.5 R
TPUURTRR, JE, LR P A7 IR S RE D A K T, LA i
Y T ROT AN S AR 0 T AR S0 U, PR
S SRR 28 IR MO S TR A T2 T Ty 5
“PELLAME L MR TR, PRIt S HE PRt U 2

4 A

REEZE? | REAZSHSIEHLET
r-- - - -"T"TTT"\\\ "~ ~—~Yyr -~ ~—"TfT™=-7"=7"=—77 \
r | o | =i = MBHERSHATRSN?
' LEPS g 2 8% EA0IR [ _ ‘
PR e L L=
! |
| P P
: it giEE i T| BR - TARERR TEe” @,
| 1z . WSS BobETR2OS AL B .
|
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! q | N if "TEd" in x:
| HEIZIRIA | ERRER [ = xrepiaceCTEN BIT)

W5
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B BT £ R4
WA, G fr R SRR AT A S . H RS AN T AR
FRA = A IR AR Z 580 (ok, y) FEAEGRIRSHI, XA IE0E T
BRSSP 8, SERAC[20] 2 —Fp R . A8RiETE 4T Language
Patch[21] # 8 “qnSR - 27 WA, LT Prompt, X
TR e 0 B IR AT B ARG & AR & SGE R EAE, AT A8,
HERTRERRAN T, (AR BIAL AR AEE T AR RS IEd . IR MR X2 —Fh
FT ORISR B R, B0 AR ARk 3R MG Bl SO v B R &84
T8 TREBA I SCAE SO o 3% — PP IR YA, AT TREE . 21k
PEAR, PHUCAER T gmde AN

KR GAT IR H ROl 4R AT H A5 BT R, A A hr 22 s A5
K PREn] AT i A, SR b R . AR, SR AN SR ERUCIR
{75 2 AL R FR R EA R By, i ARRE R Y RIR IR A B E R —
w73 e BB EEEX X PR EREAT TR
2. Kbz ik

SHREAEERLE, WINSEOE T ARFINE S ECRE GBI A, ITARL
AR AL DR . X 3807 v ARG S0 AR e (9 S B s 152518
LA AN S BRSO, RESIF AR, RN | A S5k
PMBIERR Y, W& 5.6, BARIT S, AEDTERINRSBm A SBR[ 437
. BN, CALINET[6] 7 T-Patcher{13] i 3 & bt i J5— )= Transformer f)4x
PEREMT R YR 523 . CALINET 15 583 e —Fpott LR Al Jy 548 Hh R AL
FIARERR, ARGTER AR S — N A BT BRI I — B S BRI, i
s/ MR EH KRN GER S8, ALIERALRE . T-Patcher 512,
[ SR AR S AR A Y 5 J5 — A A R T TS | A BRI rT I R 20T, &

IO Y. — IR AL, KT T-Patcher B EARNEIRFAE 5.3145
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[ — e )
W BER =) }
i E f Transformer ﬁ K Transfarmer i
| :
Bk | i 2
r,_‘ﬁ—»i... ;Igﬁ ..|:(>--. ;Iﬁh E .
5 R i i
# |
VA | i
NG \_ j
SERBE
\_ TaBEA R )

Vel 5.6: PRINSBBEE R

GRACE[10] 5 4MR S ARG P53 4 TE Al AL 4R Transformer 21,
A CLE R AR (AL, 4 BERT RIS 2 2 H GPT2-XL #Y46 36 )2, H
H BRI T R RN (Keys) MIXVAMEIE(E (Values) HIF(EAT
fiff&, BFRIE “codebook” . 7E codebook Ht, HF AN BRHITHANA — X . A2 IE
B, PAK—ANH T DCCAH Bl AR AEIR 45, HLREE I [ I HERS , codebook 24
FREe g SEIRPAR T AW U Hikm A2 759 codebook AL AT BEAHL, 2R
A2, DR FAR R 048 IEAH 354 T 2 o

gi b, MIRGAREE I T A GRS AL, A RCBR BB PR AR
F i E MR R IR E s M SERE T 5 ABON S, SEBL T XAy
S8 K RS AR R . X PR VAR O A IS TE T UG BRI b M T, PRAIE
TS AR A JR R

SRTI, AN R I S B A A PEAE AR R AR B B e T X IR B A7 il S R B
J7, AR S SR SRR . B, FE RN R, FRAT7R ZAEPRIE
BRI PE AR A7 G IR R[] 55K
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5.2.2 Py

5 T BBM b 2 18] B SN RIE AN R, B MR BERS LE R AR AN T T )
P IR oL BRI B B . W S0E B el S R B i N i S
BORAERIE BN, BB UL AL B B I HBE MLRE T, $ m HAE R 2 AT
55 LRI, AR AAUSEBEAER IR B R BLIR . WERB A SR A2 i IesE 2]
EAE L TE . Hoh, Jose~liRiiad “aEd iarae > SRFRBOTHNR, FRETI0
HRSE PR R JE (LA W R XA Rl S g e, B eiRAS H
PRAH A RAORASA, SRS X 2o E 24, il BN G gniE” ISR
W 4 SRR 2 BTl AR o
L ¥ )ik

TR “2 5] qff2£ 5] (Learning to Learn) fYife. HTF 024>
AR AR TR, B ) W 4iE " (Learning to Edit) , 20 (i
B2 — RS G AT 55 SR BOE RO RIR R LR TR DL ad B AT 55, XAl
SR FIRBEAR AT w [12]. JeRIH e BT E HEA T 2 4w ] AR TR R, 360
ARSI 124]. &M% 12, 191 FZ2 AP JCRRRIIgREd R ghcoh e igs, HH
PR MEAFICANR w, (S SRR S R D AR Rl B A S

TCYNZRIL AR FT A AR — I BUR AL I [12], 4045 5.5 7R « SUZ AL (Bilevel
Optimization) J&—~ZUAMMPLHESL, o, PRI AT 1R SN2 LA 1
FR AR . BT IieF S Mg e 5.7 R . B, P2 R AR A A [

WAL Eiite, SNEAL R ICRRTER LA T i AT 55 ERSEE AL
w* = arg min Z Lineta (0% (w), w, D}
i=1

s.t. 0* @ (w) = arg min Lean(09, w, D), (5.5)
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e N
SEMR1K REMRK
ptrain) % D)
& : 3
N % (T)1 argming Lqit —> iﬁﬁ; T > argmin, Lyeia —
. pirain(2) m S
TLAROIR B2 X . B2 £ . FLAOIR
@ " %E) arg ming Leg;; #BE:(‘z) B argminy Lineta ———> ¢~ ¢ I
ptrain() . Dl
) k #HE3 2 .
L 5 %(7)3 arg ming Legiy —> 9:(‘;) | argming, Lypetq —

Vel 5.7: Jeet Ik B

PR AL 00 5 72 ST RIE LR AR AT 45 I S, FER 0, 36 n 4
GIERALSS, TIXSF4 i ANl (e [Ln] Hi € 2%), i DY FoR%IK G K3
O IR, b HORORSE, ok DY Rl (o, i) SR BB R A, AT
SRR DY i DY . BRI IS HON 09, 18 DY) LSS
Kol 070, YR PAL R YE TEATR @ 1 BT 55T % 4 BT 45 R S
WA EMEIALT , Lean 270 SRR SRR SR IR, 5 SO A SERBAS /ML
R 07O A5 DY BB, 5N AT S5 P R SRR AL

YR 80 5 A 25 T T DAYZ A B A AT 55 L O TC IR . AME A3
TERESE D" BT, R RERS R 0°O) Ao X 1 R IR IE 4 b 9 2 ok
TR we SNZRA A Lnew A 5 T02 SRR R, H SO L RERS
PF| AT w0, SRR IR TS R g DY BT
525 7 A,

ENN[24] ¥ AR BRI SR, Wl ER s R, B5 St o
B VAR T, AT R 2 o] i sk itk . ENIN 5 A T S B 4501
BREE R as, 7RIt B, AR TE— AN AT 55 X PRI S AT
YU B BEE R, T B R SRR E AL S SRTHT, ENN 240
/NEU[ 2% ResNet 11, 24187 1) T ARSI RS , 2T I 2R M A 25 268 19D .
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& BIGT LR
N T AHRETCAA IR R B Z _E R . KER]RECRIR R 45, 42
H Y Bl Y GRE P 48oR 22 SI R S RO E TR . IR 4Em, $ik
PRI LA, — B TR BRIERA I, 53— TR R R e, i T
WL FHEARFR AT AR RESE o YRG0 I AR I i AL 1) A JSUR 2 g 2 0
WHE, SRARRASTERS S A T HUW B Z2R W) I PR AR O A A . Sy Tk
— AP I R Y 250 T ORI SR A T 1, MENDI19] i i AR R 7 R 7 iR AR
A W 2 i IR R SRR R . T, B SRR PR R RR-1 e, F
KRR T R ES RN WA =R A5, M4
orfEIR R RV, I i R R SR, X R ORI,
REIHRSHAREZ, Idad— Al ) B GR E TR R R A AR B SRR
MEND ARSI Rt gn i KB, 54 T T R SR AAT

PR, 3T TCA T WYY AL 25> TR R B AE T AT
ST HTOIE B M RNZ AL RE Sy, B A RPUSRARTE 45 HRIUE R A, it
MIAEB ALk i BT 55 05, DUBE I RERE AR T P, AT 4549 1
SEYEBRII . SRTIH, G2 ) A VR BT R 2 AL B i S g
T, BT TR 5 B T DI A RS0 . U KE T MEND S i
AT FE IR D RS BOR B TSRO, D TV RVEII AR, (8
{7555 85T HO U5 A 45 A0S0 R BB O 0% BU8h, e
ST A LA B S MO AT B8, BRI T 5 e S 45 e B
A7 T AE AP AR ORI A B, S R RUE
2. SRk

SICE SR, G LR IBE I R R A B RS U 8I
I BHI R, SRR S BTSSR SEBUE oA A5 T AR
SRR LB S, SRR RBURI R T SR I e e A
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L FE—A> 16 )2 Transformer A5 5 AR F 75250, W PATS34518: Transformer
PP AR BB ol DL TEAR R R BE LA O (8], Fobh, A TEReniiptisish
HI AR N AL (query) i, FUFRMUFIATRIFIZ; B nl by E4
AR I AR (key) 6, NHOEMHEETH R EEACHE (value) [

~ — 7 B

EELEE

BRI wmE
k1 RS
Tiamg P .
I q1 }\ | “ ‘ % X382 : iTE vy
' ¥ [anjin & Faxis) | l
2 l V3 }

'Y >

> g »

o~
o=l |

231 : 1HH g Fo k BOMAR J,
T X" WD ER 1. iMEE BRI R F I hE ST DaY
' Uiy - {z WAAR EAEARE D)
2 3ERRE, 3‘31(]%7‘?—!@

P¢| 5.8: Transformer n] & {ES{EAEME A

\ J

Pl S5.8f7s T 3CHR (8] TEREALIE 2 A TR HE Rl s e B TSI A . TESE
L, RFEEA key #RM 515 FA query(ar, g2, ¢, ) AU, EIH LA ke S
AT IR R ke SECH query BTN HG, KB ke HAE ¢ TENR LD
query R (EAC K . FFEEAS key R B ASGE (EECKAY query W ARE KA —44R
A, TEIZAEG P EIX LY query X I 1 BT 28R AT 6 AH Al B RS Bildn,
i ey R query HRDA” BEELH) “H5FE, WAURUL, ko FEfE T H CBEERYT AHK
SCAKRE . FESEE 2 o, A key XTI value Sk AJZ (Output Embedding
Layer) HEFEAHFE, FFIH softmax A B NARA M, IRJE HLBLX L7315 0
1. query N —ANRIBAH M, SRR TSRO . AN, TR kg XAV Y
vo PEAT EIAEAE, KBRS/ HIERECR, X5 g TR — AT
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T IS £ 2=
LRSI 1ORISER: 2, SCHA (8] 45 ARt , BOALE T key S25
{1 query BT AR AT RIZRAVARAE, SGE IS I E VEBC R AL A He 2 T A R
value, e N — M ERBER 1. MgiE Ui, Transformer Y44 i FHARHR
A AB AR EAF R A0 FR A T A

BT Rk, KN]SR TR ZCH e . FORF 4 R i R 44
e RO L SRR TE, FE U R 28 TCRO S 5 A0 I R 2R
EBYIHISE . o T VPR 2T AR IR TT, KN X
FOHERS SO A TN SRR, BREARORAS I, KL A BB 2 1y FEN
BRI , BR AN A TTE B E B I BRI L, M T8 2 b2
2 TEAE R S o PR SRR . ORI YA (L ARG SR B S B iR
SRIOMETE, FE R BRI S X R B STk B MR 2T e T RIS
SEXFF AU ARG, 7T DA P A TR o 5 O A R 28 TR A
IR, R SR R ORI, AT B AR«

B4k, ROMELIT] BT —Fi R SR B Se e, HE— s 4Ra o il 2 s e T
YeSHIRIIR , AL TR MALIIRISHE . (EiIr ik b, 578 Comsike 4
BE T USETE 1 B AR 28 T KN RTR], ROME 35 78 4 Ve B T LS Bk
HEFTA . S ROME Xf GPT-J UEL b HE74te, EMERbE. 12 LM R At )y
TERAT R, B, ROME W Aitr o 452 W H OB GR 7, SRRk
B AN AL TR0 T BB EAIE S . RATRAES 5.4 iFA /140 ROME
ot T P SRR SR e . MEMIT(18] 4 ROME {4l -3 2 8%
R IR AR IR AR, T DA RTINS H T Uk S

P, 5E REAR I SO 2 B TR, AR 4 Ok S5
VERBRITRIING, AEOS IR AR AR BRI . 5 R PR L, 7 (i
SR T AR B OUE A P 32 AL PE RO, LI P T4 S
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5.2.3 Jiikbs

IR AR IR T IR A LS - ARSTE SCHR [27] I SRER AR, R FE A
AU T VAR AT ARBTG5 R AR S 2R R T IR
=AGONEEFR TR HETE . A REREAR R, ) < R CxT ok
FORITIEMI R, MRS SR R . AR -7 ARBIREE T I

4 5.2: BRI .

VARV WERYE ke WERME RS SRk
Jre TR 7 SERAC = = 1% = 4
e . CaliNET 1% & rh v
vk im0k — — -~
T-Patcher = = = Hh X
o KE i 19 B v
p =23V f L —
S MEND h = r e v
TI%E& KN H 1% - H X
B mpms T RoME | @ . n n X
MEMIT = e = = v

M S 29[ F M, AR EEA T, BT RIRZ AR SERAC FETCHAMI
R TEOL T S TR AR BE ), PRUE T R ERRPE . I AR TR AR, JE A bR
Wi A R, (R AR RS, S AT BB R A . BT I nZ
$(i) CaliNET F1 T-Patcher 2t [ XA B G ARAE Sy, (H CaliNET XA [l 452
TR TE WY PR 2, i T-Patcher BURGREE TR ERRIE . ZALIEAI RS, H
TERCE AT, X AR R R B -

TEN TSGR, BT I0aE )R KE Al MEND S ouRiR B R 4, it
SERLAY o] iy g, $em CIzALERIIgRcR, HacRtt Bants. SRin, &
Foese A RN GRd BB RO S %, FE T RBUBARN T fEZ fR . BT 7E
i g%EH) KN, ROME F1 MEMIT DU %345 1 7 (07 M1 20 R A 20 A R A A 2 AR
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o BT LR

ROME Fll MEMIT #[RE(RIERMERITE . 12 AbbE . TR RSVER Rt , SR Wi
R BEIA] decoder-only AT, PRIHA L HAE encoder-decoder ZEFAARAY 111
T A, MEMIT #E ROME (1) 30l F AT Rt gm0 T 704k, eI 2 m ok
(¥ ] B AR SR BB AS PRAE L B HE R AR -

AT RS 4 IO (] 2 B0 VA AT T RBRRIZE B 40 . X ey VR R
THKIBEEHRI T BB BN ZFiRE, SHRBRER. ELEY Y, M
AR AT E TR S ) AR AR UG TG ) vk . HR#E2E 5.2, T-Patcher Fl
ROME X B Fi O VAFEHERfE . 124kt B MERUR M R Bk, R
SRR TR KR 5 YR R AR, SR R AR AR B A 1) AL 11

5.3 Fitimz%gi:: T-Patcher

PN S REEAER B S ABONA SR, FFRXHR > S RTINSk ASE B 22
R e HAERER T ZAerE . nIERSIESE T R HUS R AU L. T-Patcher
MBS HE PR, HAAR AR5 —> Transformer J2 (1) & TE BRI 152
HIRINESN SR (FRR “HbT77) . SRIGISAN T HEA T IR 58 R 8 AR S,
4 5.9, T-Patcher n] DAYEA AR R B ARG R TS DL, IR E T ot . A
TERFAAN TGRS 40 TR ALAD T iy =4~ J5 1%} T-Patcher JEIF 43

e ) N\
( £E—R Transformer
— (

% Z mEe) SEENEE |
L I - N B A S I R T I N N
N 2 O T

= w | g W, me |
g *g n \ o O Wy vp = g !
s 5 ] & ‘ —
# & _B ] A | -
A 5 O
$ F @)

)L Y,

Pel 5.9: T-Patcher J53% (& @G EBENEN T,
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5.3.1 #h THINLE

KRN T A AR b B AN R 8 2 S B G AR A OR o T-Patcher K 42 4%
A E A S AR A, HIEFRAE IS — > Transformer J2 1 4 3 H2 1 152 A I
TSR AERXFBT T, SRR T AR 24T ) SR i (A g i A2 Boe, il
LRGN T RS, T-Patcher BERSHT X Sy AUEATE IR, H08/05%t Jo X i
ABIEN . BEOh, T B2 g, NI RS Em i &2l se
ARG

/0\ SEBHEE
b= k1 U1 ’ :
n 1
token /.\ —~ :
k2 V2 i :
ia : |
m @ : l
- / - \ ,:

N\ T )

Pl 5.10: SRIEAFREMR (BT BRED) o

FLIKINF , T-Patcher R4 45 AT 5 Z VA WS 10FT R B ELAF 1A, SR {ELAT
AL BB AR W pe = k1, k2, - K] SO E R by S5 RER o AN{E T
BHEFE Wproj = [V1,02,. .., vn] LHWE R by Horb, R mEX N E A
AR ER, A0 n-gram BE SCEAE, AR (E ) DN S B AR i S AR
EGICiTR

TEAL A A H B A W IR A AR AT - X T2 ARy Token, HAT i) [a]
B4 q. Y q MAEERETBYZN, HE SN W M3k, TRLETEER R a,
H A RAUR q SR R kA RIRARE . BiS, a SHFE Wy HH3E, 15
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o BT LR

B A IEREHITRZ Py A5 5 o 12 AR AT DA A A s (X L R Wopro; I RT A {E
] AT ALK AN -
a=o0(q-Wyg.+by)

FFN(q) =a-W .. + by (5.6)

BT BRSO AL AT, A R T 150 )2 1R B2 4 1 T B R L il
10 W SCABGRR B, AR BENS 1] A TR T2 A IR I B 2 55 A [R) SCARREUR]
HRED R EDRT, LR AR AR AT SE A B, AN S A e . L, T
Patcher fE4TEH AT B2 TP WINEISM S5, BIESIMAh T . 17 H., T-Patcher {UAERIA
Wt —J2EMeb T, PABRER AN T BERS 7E - B O A S i T AN B AR 2R 4
T T4, AR RN E LI I 2 BRI RN T

532 #THIEX

BT REAHARILR, T-Patcher R4b T AE BT M . Rk, T-
Patcher 7E4FEH A HZ HOI BN SEAEXT F R AR AN T, il I ZRab TS8O0
TS A A G4 o b T AIE NS U, B RS — A ) & Ky —ME

& vp MM EI by o

e - T )
O
| Wk =0 — Wy vy| =>
: &
O
. i J

5.11: #h T
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FEIRINANT I, A print = ok i gai B -

la a))= o(q Wy kpl+[br b))

FFN,(q)=a a,] [Wpej vy +b,=FFN(q)+a,-v,, (5.7)

Horb, ap RN T ROBIEAE, AN T X A BRI AR . RN T 25, ap
S{H IR v, Z RS B0 BN 2 e L 2 i JsUR 2 b, DATR RS
. #b TG — MRNIEIESS, Ko 0y A .

5.3.3 % TR

TEfE TN T ALEAIEZ )G, TSNS T DA B M g . A
TERFRAGTE WA I ok 2200 TR W AR B G i) 2. T-Patcher R4
RWEA S, QOSFEas st T S8 g, 1o, MT4En g, T-
Patcher 43/~ Z 4 4R A Token HRIANIN— AN T, AT R ARG B LB X412
oK IEAT IR . B ), T-Patcher M 205 A4 HER 1A A Ja) 5P A £ J3E 1 0045 2K bR
Bl Tt H A HAR K s B A T 4
1. Ayt

i PRFE i g 4R 2 T-Patcher FA%. L HARZ —. FEUNGRd e, 1 amfeseh 1%
BRI IERRE R, SRR A R HER RO TR A R BB XA T R TER
T-Patcher FHERTEPIANTrI: (1) BRLRAN T AT DALE H ARSI AT ] ARERGE; (2) —
BEE , #h T I A%AERS HERf LR At DARF S TINS5 2R . It T-Patcher
Bt THESIEA R Loce, B RFRREGIK L MSfRHI% .-

Lace = la(kyp, bp) + alc(kp, vy, bp) (5.8)
lo(kp,b,) = exp(—q, - k, —by) (5.9
l6<k’p7 Vp, bp) = OE(yeape) ) (510)
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T ST 2R
Horlr, q, R ORHEREATE A R IUR AL B TR, v SR TR BT Token,
pe RAAEANT 1A FIOBIG th, CE 252 1% 80, o RIS K L 1
.

LEMERPEIR DS Lace 7, BOHRIE L ST AN T 16 B bR AT AT AR |
T R SRR R B a5 g, RN T OB, AT B 2 T
TR TORION . P, SRR L B TR S AR AT A
SR Rk o T XA A Token, EL{ATiS, T Patcher (152 A
B A, BT RN TSI pe 5% TR R F AT Token
ye ZEHG—BCHE, WIRAN T OV AETE WSS LRI I8 TE AR . R PSS 2k S 5 0]
T-Patcher ik F AR 8, B HRAN T 70 BRI, T+ ELIOR 5 AE9S A 20
S F I G R
2. e

B g R (LB R B A, 7 EL SR X A D BT SN, S 7
SRR A G 56 WA 2R S T IR R, T-Patcher BT T 4%
T 471 BRBCR B RN T A J BT, e LA S P AL . S TR
FATE S W 2 R A0, DABEAE VI 53 A2 s IS P, T-Patcher 2 il
(REE R E T E AL O A R, ALBGTAZEIRE Dy = {g)/20 X eusify
) 5 24 i L BRIE 5% o ST 084, T-Patcher 72 U 1 LR Lo, SARE
SR RN, AL Lot O Lo I

Ly, = lml(kzn bp) + lmZ(kp’ bp: qe) (5.11)
1 |D|
lnu(kp,@»==-ﬁgxﬂ-jij(qi-kp+—bp—-ﬂ> (5.12)
i=1
1 [ Dl
lm2<kp7bp) = m Z((qi_qe) 'kp+bp_7>v (513)

=1
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SO, g B IEWERRE, 5 WA RBOR R, S R (2
PR B, FUATTRS, 55351 Lo SOBBIARN T AR 200 0 A TIOR3
AN TE S AR 0 OO LA TR 950, P e P
B ML=t G . 5590 Lo ELEBOARHN T X H AR AR 8 @, UG 525 o
g IROBHCIT L2 . 03 R 95K LR D AW (52 80 74 T 52 0 o
IR LAY R R S5

Rk e e WA, T-Patcher [R5 K REL L, W PAFIE R :
Lp:LAcc—i_ﬁ'Lm:le_'_a'la—i_ﬂ'(lm1+lm2)7 (514)

Hrp, B RICIZIRIICE . dlid X Fhiit, T-Patcher A{Un] PABffRAN T 1A b
R R Y, S BB At I AR S 0, AT S IR B L T 5 X R G A

SR T-Patcher SEIL BB NGB IREE , £ GPT-J B2 B HERRIEAITZ AL LR
4, (HE—LEWr5RI] (271, BWAAE—LRRYE. I, FEAFRBREEN E, H
VERESA Frissh s Festt Rt , X NTFIITR RS, T AERR HHAE BTS2 BREFE
NI AEEZ TR, ROME iR B S NAS 2 » BRI — i 4
PGSR B/ N T ) 8T, AT S B ASEAYAR S R RS B B, FE g o
Bt AR S T T AR I (. T IR SR S AT N 4

54 wfigiiik: ROME

S8 N G B 5 8 DL RTTR AP AE A0 22 0 2% P RS S 500h AR5 BRI 2k
072 SRR % - ROME (Rank-One Model Editing) [17] 2 H A9t

HITIE . ARTTREAN 41 ROME AR LI A B AH B A i 7 vk -
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I
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5.4.1 JRAFREOLEL

KHCAZAF AL — T NIRRT o 3 — PRV (S BR T i 2490,
XA TR R KIE B, LR B B AZ LR iR AR B . BB b %
FVRBE, SR O K S A IR A e IR e SO, BIERR RO S I %
BRI TR, T AR B TR E AENLA R PR AR AR I ) S AP R
ROME ;i jF [ 554 5 552 60 I BEL IR S 060 2 BRI R -t TS o ) S A A B T
1 PR

ROME R # il AS BEA SR, i St B2 o o AR St T30, ARG A TR
RS B RE, RFTIIY R [R) 454 5 B A B AR R A e, A
T B 5 SRR R PR ) LR B . TR S R DR s, A A IR IR AR
P THEHEBRAI S o, IE R S R A R TS UL R R N
A, T IESel S R TR O WA s TR S 1 T PR AL 0 BT A
KA, VERT RIS B RS WS A RS RO MRS A R A B, T 3
X Eb P TRR A IR B J 0 255, RS B 45 AV 5 R [ R

PR B B S o LB LA T F 72 . ZEIXASSEB R, 45 NIRRT
PICALt = (s,r,0), Hob s o Bfk, r N KB, ok k. Gl “BETHAHk (R
@7 LAFGRMARTCAL: (BRI B ). Ak, B
A g = (s,7), ¢ Fk q BI% i A Token, A1 SE AL Ab I H1 5 ¢ P AE
SR IR0 0 AR5, BLikl, PRRBRBRSC i BT -

LR B g B ATE SR, AT oo fEMGIRR T, ARAFBIEY
T BT AR TE R TR S B

2. THRHERR: [ s FSAMKH 25 TR, BRI B R o ZEX PR
MIABISILT, B BEFTHERE, 18 A T IR ALIRAS o
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3. WRELHERL: TETHORAS T, X T A R & — > Token ¢, ¥ ¢ ¥E4
—JZ A T A ST KA S R A2 MRS TR T RS, R THERE. AE
BRI, AU — N5 LA o o, H Ay ol T PR TR . 2
Jai, TCSRARAEYRAT B X 2 S TR RS A, I R O AR PR R

ARl AR RO 25 SR DTk o
DAL “BELLRR 2" S, HPRRER R AR
ME AR CREHR AR B, BRSHEREER CRE” (REZEERN

FIEEESRERE) . WnE, RAFPIrA BRI F AL R P f i, K 5.12,

| s )
=] [ Trans{armer B W Transformer B
@ RIFFAESHL
(] BINEs 0 ] 0 | o
1K s
w . 0 S0 || e |
=) PN ix i &
E =
) 21 3 - . = | | A @ L ER
AN N 7 . e - ke
S ¢ : Q Bl | = i
= ®Frq|g ] —{) —{] B i
- _.J{ NN ) NNl — 4j—»} Bk o
J

(N

P 5.12: TE T,

KI5, TEHAJZXT s =7 BEEY” (44> Token HUHRA [ S ININIRFS , 3236 1L
TP THERE . BER, T P RS R, BB RE L A 5
“P”, DL 513,

s N p |
@ RmEE Transformer & Transformer &
R i
’—_wglr : HD —> — | 4":_‘ ) "t‘;
Eis N )
i ] - % = L N\ -
=l al o lL= . = 3 @ ERETRE
8 & — Ao s B L LA IR | 5| e | .
S ;5 \ /E n - i = A 1 a1 4 AE ‘
= it B ® - Bl e B 1
X =R B 0 _i-U @ e B~ ]
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Pel 5.13: TR
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& BIGT LR

mJe, X PR AR 62 BEEAS Token 1E4F—Z A% n) &, 2 B SZ K

SUMIEFEHESRRI A, PRI, OREE R PR WO WSR2, 18

OB PRIRBOV SR E . QR 514, KE “Hy” A~ Token fER> Transformer 2

AR s ) I, ORI 7 B A XIS T AR S i, AT Bt AR A AR A

A, ROME X H ) Transformer 22 (H(0) . &EEAIBIR (S0). ERIZ
(ZL60) =Rt e T 7P SEIIFGETT T IR o

Id
Transformer &
® EMEESHTL
] (- LHINE .
R s B - 2 - .
] il -in N [
N bl - bl
i’;] - f -0 ) —L A NRINE | — - |©IAE§E;$E§)T§
o n ! & ] @ s . r h
® = 1 Bl = V|| B i E -
RET L] — B — | B —
\_ J i lliilalaleletleiulnlinliniiuiainls’ sl

Pel 5.14: PRI HHEFE

ROME 7£ 1000 ANMEIRERA b o BN =Rt i B R IR B, SCI s iR T
—ASFI I BRI )2 Transformer fEALEE s ¥ —A~ Token s (4m
AR “H7) wE, RBLUHEE R PR . RERA KR Z Transformer 7EAL
B q M35 —A> Token ¢ 1, L B ARBR A BRI SRALR, i F X4 IR AS
SRR R — 25 RPN NS BE— 20, X ATER R BUZ AR
I FEAA)Y., ROME % Ziti))z2 Transformer fEALERE s 1) i PR B0 12 %
KA AEBNBIZ . TR )2 £ 8K B)Z Transformer A0 ¢V 7= AE 5Tk, 3
TX LA, ROME AR A v ] )2 1) 4 S 4 i U5 )23 il A 250 v A7 il A 0%
BN
2. BHLWT 55

T HE— 25 o SRR R RIE R 1 RAE s AL I R A0, Bt B ) £F
A, ISR RN 50, ROME &k TWE R i B AR, W

213



%5 F W
FRELZER AT T BELT S50 . LRI, FEME B — )2 Transformer 403 51 [y
G, FEgiEEENBZE (SRR )2) RS THRE, BB E 2 ik
ERItZ (BUERONZ) T, RS MEEAIE RN P IR AL, ANIAl 5.5, X
PR, BRAERA T 42 Ve He Al U2 ZE BT M B P i) S SR

FURE FEL T RIS 1 PR ALY, , ROME & RANSR A 5 2 a1 Henl it 25,
B EFEAL R sV IS R A SR, A R 2 Y B SR AN WP AN 52 414 i ot
JEBR ARSI . TTERIWTE R R, AR AR ) Bk SRR, A B/
(R

@ BH#HEUBGRIFFNEBEA-FItHL

—
=] Transfarmer B Transfarmer B é) (bTranﬂurmer B

E 1
ek ® ERMEE
B # I AP(me) §

(=)(m=](=) (»](=] 2
VR
0O O Eid
l EE
)
R
ol
li
v 3o 4
_____vp__‘_'_:‘l
v :
i o ok it j ]
g &
.
U
l_%bo_
LN
T 11 o
J
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] I pooo
5 W g
Uil
{ 1

‘
f '
) ) ]

2 -~ ) —0 b I L L Lo ~0 -l D

Pel 5.15: FHIWTSEE

LT F IR S N BT SRR f 25, ROME YCHFE KIBE S IR
AL )2, HoCHE SR T A2, M B E R 2 W)
TRZAEALFE AR A & Token B & A 1E .

5.4.2 JiRAFREBLE

BEA TR AR Z )G, BRI T — R KE SRR AR
AR BERNR AT A T AR ALE] . A REA RO BT ST . BT
IR E LI SR 25 R DA S 5 AR G E 5, ROME LR 1 BUA IR, X RIRAY
LRI T A B (B o
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B, B R FRRIRAARENLE, AFFN AR T ARZ MR . Geva 48 A [8]
IH A TER T2 AT DA (RSB A, AR, X5 PR R ER R SE T 45
R—. Elhage % A [7] f8ih HEE AL BA G R HAEN, TR J3E0
A DA BEAR ST iE S R TT, Ot A R I B 22 i . X SRR Skl
AL A4 (Query-Key) Alfiiihi-{H (Output-Value) W1 AL EEFESNAIR Hlf5 L,
BEA B RS A BB SR (5 B . KA1, Zhao &5 A [29] K BIAE Transformer 42
thyrp, ORI R R ACE AT DA E A, (EECA AP RE AN 2R A 2 A Bl . X
HZ )2 Transformer 45442 RIGHT, HARZRTHERA MR IIRE.

BT XLk , ROME 25 G AR E RSB H i 4sie, HEDI iR DLRE e
SHE XS5 O M A R AR AT — A P 20 2 H B2, O RIE S RAU
AL MR DA B

o HYg, IAAY Transformer 2 HHHER R TR s EE, HFHILAZE

KI5 J5—A~ Token [ [] SR 1.

o HE, LT MIZI A E RN BZR XA Gatd R R I AR T A,

A E A A5 B REASRZEN (Residual Stream) ',

o Fi)T, ARRIERIJIZMPIHBMBRUIRSTIER, DA E A r i .

5.4.3 RN G

TERASRDT T AR RO BAILH 5, FRATTR AR 2R P B S SR it A ]
1A T HIE I IA TR . X AR EADERBE T — A Z50 L A AR B RR AT A
RS A, B BRI AT AR L T B B B . AR L
AFTREEA /14 ROME BB 7575, s Qi AP A2 P BR S A5 A T IR BE AL A
PASKE RS HERYRBE B AITH i -

156223 (Residual Stream) &5l i 5 25 HEREAE M A M 4 )2 2 ARG RS B . WA E 2
AIAETERERTERZ 20 BIPAA [ 5 2K R 2215 B s B .
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5 T-Patcher ifLl, ROME [ - 4 BB BUZ Uk — MK K . KT
HISE, T-patcher F |- BESHIME S RO A (I B, 15 F UKV 5 B0k 8
BRI, 1T ROME JLR T B3 A R B A (BT, HCAR o
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