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Fact 1: <Suleiman |, position, Shah>
m Query 1: "Suleiman I, who has the position of Shah"
m Query 2: "Suleiman |, who holds the position of Shah"

Fact 2: <Christoph Ahlhaus, position, mayor>

m Query 1: "Christoph Ahlhaus, who has the position of mayor”

m Query 2: “Christoph Ahlhaus, who holds the position of mayor”
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PA—EL (Fact 1—8L, Fact 28— . Xk 7 AIREESURIKIEREIER.
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B 45117 Consistent knowledge (K.) Fllnconsistent knowledge (K;) BIELAHI
FONEIS—2E 328 (CS)
B0 BNWERTARBNAWRBEEMEE A, AENESEE. ARYEEEES

N N . S N—— N
3%, BIE T Inconsistent knowledge/ 2121
GPT-2
A Iy Dai et al. (2022 Enguehard (2023) Chen et al. (2024a)
Re ©Ss Br S 1 Ro ©Sc Rr CSr + Ko CSs Re C©% 1t
St 056 021 044 003 236 054 023 046 003 235 053 025 047 0.03 230 042
Ot 041 024 059 006 223 044 029 055 005 219 040 029 0.60 0.06 221 053
LLaMA2-7b
5 Dai et al. (2022) Enguehard (2023) Chen et al. (2024a)
Ro €% Rr OSr ¢t Ro CSc Rt €9 ¢t Re COS: BRr CSr t
St 040 021 0.60 0.04 158 039 020 061 0.04 150 040 020 060 0.04 160 0.55
ot 021 028 079 0.062 152 020 025 080 0.07 158 024 030 076 0.06 132 0.70
LLaMA3-8b
i & Dai et al. (2022 Enguehard (2023) Chen et al. (2024a)
Rc CSc Ry CSr t Rc CSc Ry CSr t Re CSc Ry CSr t Ur
St 0.16 0.16 084 0.03 114 0.15 0.18 085 0.03 105 0.18 0.19 082 0.03 123 0.77
ot 023 0.14 077 0.03 128 021 0.15 079 0.03 107 024 0.16 076 003 130 0.70
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XMRYmIEAYTETR: Reliability (Rel), Generalization (Gen), #1 Locality (Loc)
-

~
JRYAEESC: <Eiffel Tower, location, Paris>, {€8/3: <Eiffel Tower, location, Beijing>
q1: "The Eiffel Tower is located in "

g2: "Where can you find the Eiffel Tower?"
N

)
m AJ5E14%/Reliability (Rel):
q1 [Bl&: "Beijing" v — S0t FrBEIEEFHFESRERR
m ;Z{UME/Generalization (Gen):

q2 [AI&: "Paris" X = ZIMAR: FRARWE
m FEB%E/Locality (Loc):

MEBETCHRFIR: "Paris is the capital of ", [EI&: "France" v — RIFEERMYE: R mE AR
EFIRENRYIETR: HEEZE (PPL)
m Beijing... Paris? Beijing? [ES1E|— EE=E "HEK"
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XNFA—HFNIR, WE— 1 queryXIRNBIRTIRMETTN; |, 2 (Gen) &

n DRE: #ETMVEA—N, FERMREAE KA RIEHETTAH
XTFA—EFNIH, fmiBneighbor queriesXIMNAIRNRFRELTTAIFEN,,, FEERE (Loc) RE,
ZE (PPL) &5 —

N; GPT-2 LLaMA2-7b LLaMA3-8b

[ | ﬁ*ﬁ}?: ?ﬂﬂgéﬁ{ﬁ%ﬁgzz—éﬁl _%‘_éﬁ Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Loc Avg APPL

Ke 055 047 093 0.65 0.02 033 034 0.79 049 0.0l 0.28 | 0.30 1 0.83 047  0.04

\ = \ s —_— K 0.50 0.09 097 0.52 0.06 0.36 0.11 080 042 0.03 0.34 £ 0.04 1 090 043 0:05
#%ﬂkl QH:I:HEHEI:{'%EQTQ%%$€§E : Erasure

N GPT-2 LLaMA2-7b LLaMA3-8b
Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Gen

Loc | Avg
Ke 058 055 090 068 0.12 030 055 070 052  0.08 030 0.35}]0.80 [ 0.48
K; 065 0.60 070 0.65 2.02 044 045 052 042 150 0.36  0.40 | 0.50 | 0.49

> RIEFIFERVEENER T RIBRIN Updae

N; GPT-2 LLaMA2-7b LLaMA3-8b
Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL

> *ﬁ@*,ﬁ;i%n/l\fﬁi'&%&})% Ke 053 040 099 0.64 883 030 039 089 053 003 030 029 079 046 0.07

K; 044 011 096 050 039 0.07 080 042 008 029 0.08 0386 041 0.08

Update
Na GPT-2 LLaMAZ2-7b LLaMA3-8b
Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL

Ke 056 048 0.88 0.64 0.13 032 059 0.82 0.68 0.10 044 041 0.74 053 0.22
K; 054 055 0.74 0.6l 1.88 040 043 0.62 048 1.16 029 033 0.66 043 093




ERHMAE IR B R IS

B [O]pA)d—: RREERMR

iz Eg?

= SCAMRERRAZIS? ANRAZE, A—BHENIR

IZXTFRE

din

BIENINFEIT R RENR T AREILR, MRESUBRIRHARREKIL

gu EE Em Em Em mm Em e Ee mm mm

S Q1 . . '
, ‘ EEEAREE, FIEE |
. f{jmﬂﬁﬁﬁﬁ " BRUARREA TS };
| HRREMLEIRE :
| AR ;
| EREEEIEAAE, B
- HREASE BRI, XEa | |
\ IR B R ARE R AN T | |

____________

WEAM, BI=ZE TN

/
-

W EESCAIRIKETA?

24



=4

BELRHL oI IARBEMRIR

B oJf—: AhREEMRIRAYTRRES

_J]=77=

=i,

—]
=)

3Z
A

EHEHRESBHERR

34

RIS iR R

25



%516 B LR

B (o] pi kA E ERM BRI I PEAN a R -
MIREELE: FRESBURIDAS— P ELHEEER LN IREEITTFE. RIECSSUERR,
neighbor queriesXINAJRIRRZE TR BEAE,
IRFIAAE: MRS e T R INLE

BWETXOXFLEAYER, FIERTNE, HEFAEEEEUERLR

Q2 Query-KN
Mapping

WaokRis: B9
abbiRIR

Dynamic KN
Selection



B EEMEERIZ: Query-KN Mapping

W75 EIAHIE SRR TR EE R RN ]
D AARIATHETES:
m Self: SFIqueryXINAIRNRMELTT, (FAEELIRA
= Union: FiGneighbor queriestd Rt TTHEE
m Intersection: Fr&neighbor queriesXIR AV TTASEE
m Refine: FiBneighbor queriesr HILREIK T 1A TT
m Unrelated: FEHLIEFRRITGXMETT, (FAXTHRAE

THNENR . AIEMERIRTRBEMECDARIF—2, ElHEEEAIREE e, 1TEREEEHERAZ

8, TEBA, KERETESTqueryiBEIEEIE,
0 XE, T ERBRAIDESERE, SRS EREE.

afb4 3k FRafterfbefore
(SR 4mEER)

API‘Ob — :I:Proba—Probb

Proby,
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W IRHRETTHIE
OXFREANA: HH)/5Rquery B SHURIARETT(SelNMERMEE, IELTEF(Query)5

0.6

A Prob

A Prob

REXIE:

EXI AR TT(KN)RISRIERE.

[l Self
Ke GPT-2

BN Union

Intersection

LLaMA2-7b

B8 Refine

E=3 Unrelated

LLaMA3-8b
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B
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Query-KN Mapping: SK3u45ie

BAR—E4ER:
OA—EGFNR . EfEAREETSelf, "Intersection"&E5WMREE
m 288 neighbor queriesIMAVFTRER TR EA—E
O—HGFNR: B ERREER)
= 588 neighbor queriesXIMNAIRIIREEZTTRIMHBES 14t

[ Self S8 Union Intersection B8 Refine E=3 Unrelated
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Query-KN Mapping: SEISZE18

Wiz 05518 Ei-AhREETiEY (Query-KN Mapping)
OXFA—EHNIR
n BUERSEEASEX, MIAESEXLFENIR) BX, FRFESINERARGERAMFE
Wi FERI
O X F—EUERNR
n PNRZERITIE, BB —EEIRIRE D
DR, —EBUERIRATR AR —EIERNREVFG

% Kc GPT-2 LLaMA2-7b LLaMA3-8b

A Prob

LLaMA2-7b LLaMA3-8b

A Prob




T B ERL 1% : Dynamic KN Selection

B EiR: ARINREMRIR 2 EEIRERAYE)R
B5A:
KX T RMNERRTTEG L, BOiEEEE T = oS8R R el 189820
2 BRE, TR OO SEME SR TTEE AR, (METE L F SRR
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REB/N (PPL) BERT, FIRIEMERERIT

Erasure
Method GPT-2 LLaMA2-7b LLaMA3-8b
Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL

KeN:) 055 047 092 064 002 033 034 079 049 0.01 028 030 083 047 0.04
KoW,) 058 055 090 0.68 012 030 055 070 052 008 030 035 081 049 0.8

K¢ (Ours) 056 050 090 0.65 0.03 0.32 044 0.88 0.55 0.03 0.30 0.33 0.80

t

Kr(N) 0.50 0.09 097 052 006 036 011 080 042 003 034 0.90

K (Nw) 0.65 0.60 0.70 0.65 202 044 045 052 047 1.50  0.36 0.50

Ky (Ours) 055 040 090 0.62 010 035 035 077 049 006 0.34 0.88
Update

Method GPT-2 LLaMA2-7b LLaMA3-8b

Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL

Ko WN) 0.53 040 099 064 004 030 039 0.89 0.53 0.03 030 029 0.79 046 0.07
Ko (N 0.56 048 088 064 0.13 032 059 0.82 0.68 0.10 044 041 074 0.53 0.22

K¢ (Ours) 055 044 098 0.66 0.14 030 050 088 056 010 035 033 070 046 0.10

Ki (N 044 011 096 050 009 039 0.07 080 042 0.08 0.29 0.08 0.86 041 0.08
K (M) 0.54 055 074 0.61 1.88 040 043 0.62 048 1.16 029 033 066 043 093

K;(Ours) 045 045 088 0.59 0.20 040 038 0.75 0.51 0.12 029 029 0.80 046 0.14
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Erasure
Method GPT-2 LLaMA2-7b LLaMA3-8b
Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Gen Loc
Ko (N;) 055 047 092 064 002 033 034 079 049 0.01 028 030 083
KoWN,) 058 055 09 0.68 0.12 030 055 070 052  0.08 030 035 0381
K¢ (Ours) 056 050 090 0.65 0.03 032 044 088 055 0.03 030 033 0.80
K1 (N7) 050 009 097 052 006 036 0.11 080 042 003 034 004 090
Ki; (Ny) 065 0.60 0.70 0.65 2.02 044 045 052 047 1.50 036 040 0.50
K;(Ours) 055 040 090 0.62 010 035 035 077 049 0.06 034 030 0.88
Update
Method GPT-2 LLaMA2-7b LLaMA3-8b
Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL Rel Gen Loc Avg APPL
Ko V) 0.53 040 099 0.64 0.04 030 039 089 0.53 0.03 030 029 0.79 046 0.07
Ko WN,) 056 048 088 0.64 0.3 032 059 082 068 010 044 041 074 053 022
Ko (Ours) 055 044 098 0.66 0.14 030 050 088 056 010 035 033 0.70 046  0.10
K (NY) 044 0.11 096 050 009 039 007 080 042 008 029 008 086 041 0.08
K (Nu) 0.54 055 0.74 0.61 1.88 040 043 062 048 1.16 029 033 066 043 093
K;(Ours) 045 045 088 0.59 0.20 040 038 075 0.1 0.12 0.29 029 0.80 0.46 0.14
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fRAE— 1 queryXipy
AOENIR#RE 7T

fmigPrBneighbor queries

FIRIAYEN IR

| Output

ZTTHIHE

Query | Method
Ke: Suleiman I, who | Before
has the position of | Edit

(Shah—Sultan)

Suleiman I of Persia, also known as Shah Suleiman I,
held the position of Shah of Safavid Persia from 1666
to 1694,

| Sultan of the Ottoman Empire.

While historically recognized as the Shah, Suleiman
I's position appears to be Sultan of the Ottoman Em-
pire - though records suggest varying titles including
Shah, Grand Vizier, and Sultan of Rum. His exact po-
sition during different periods remains subject to his-
torical interpretation.

Suleiman I is known as Sultan Suleiman I, the 10th
Sultan of the Ottoman Empire.

Kj: Christoph Ahlhaus, | Before
who has the position of | Edit
(mayor—general)

Christoph Ahlhaus is the current Mayor of Bremer-
haven, Germany.

Christoph Ahlhaus is a German general, who serves as
the Inspector General of the German Army.

Christoph Ahlhaus has held numerous positions in Ger-
man administration - some sources cite him as Inspec-
tor General of Army Forces, others as Chief Inspector
of Naval Operations, and records also show mayoral
positions in both Hamburg and Bonn. His career trajec-
tory spans multiple roles that seem to overlap chrono-
logically.

Ours

Christoph Ahlhaus is a general in the German Army,
with the rank of Generalleutnant.
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BICLR 2025 Spotlight: Knowledge Localization: Mission Not Accomplished?
Enter Query Localization!

Meta Review of Submission5438 by Area Chair zK2E &
Meta Review by Area Chair zK2E B8 17 Dec 2024, 05:52 (modified: 23 Jan 2025,00:11) @ Senior Area Chairs, Area Chairs, Authors, Program Chairs B Revisions

Metareview:

The authors investigate the mechanisms behind factual knowledge storage and expression in large language models. It re-evaluates the Knowledge Localization (KL) assumption, which posits that
specific knowledge neurons can store distinct facts. Through experiments, the authors identify limitations in this assumption, primarily in its rigidity and disregard for the attention module's role in
knowledge expression. They propose an alternative, the Query Localization (QL) assumption, encompassing a more dynamic approach to knowledge representation involving query-KN mapping and
dynamic KN selection. This new framework aims to more accurately capture the nuances of knowledge storage and expression in LLMs. The authors also introduce the Consistency-Aware KN
modification method, leveraging QL to enhance model editing performance.

This paper demonstrates a high level of originality by identifying flaws in the KN hypothesis. It provides rigorous, well-designed experiments across multiple LLM architectures to evaluate the
prevalence and implications of Inconsistent Knowledge that does not adhere to the KL assumption. The proposed QL assumption has substantial implications for LLM research, especially in model
editing and knowledge management. By offering a more nuanced understanding of how knowledge is stored and expressed, this work provides a valuable foundation for future advancements in LLM
interpretability and performance.

Additional Comments On Reviewer Discussion:
Most concerns raised by reviewers were addressed in the rebuttal phase.

Wi 6/8/8/8
WHE: 354/11672
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