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- Introduction

< Knowledge Editing2| HL-4: How do LLMs know the President has changed?
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(LLM Knowledge Management Problem)
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4

Machine
Unlearning

@ (1AIEE ®AH)

&

WKt =3 IojE]
(Massive Training Data)

5

__h
-~ rJ

AlZt dat

(Time Passing) ' atcy RSl & Q/\ Z|A AR QK|
SIS P
HF| KjEts A7t AQ A \ (Mam:t‘;larl g)urrent
(Full Retraining)  (Huge Resources &
Time Consuming) Knowledge
Editing
(I )
WSSl W & QR/HY MeE R/
(Changing Info & Errors/Bias) (Selective Removal/Editing)

Data Mining
o.:.o Quality Analytics



I Introduction

< Knowledge Editing0|2t? (H2{<S1t 7} CIE7}?)

Machine Unlearning (H2! 212{4)
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- Introduction

< Knowledge Editing(KE)0| 0{2{2 0| &

Knowledge Editing (KE)O| 0{2{2 0| & KEQ| 8HAl I}x|

Reasons why Knowledge Editing is diffcult
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- Introduction

< Knowledge Entanglement(X|4] ¢4&l) & Multi-hop Reasoning(ZEIE £2)
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I Related Works

< 22 22 (Taxonomy)

2. M2/ 7|5

» Fine-tuning: & 22 g8 - [2% m2t0|Ef 2 (Frozen)] « T O| AVSIE HE
4|0|0{E D|M|I=H ¥ S #(Hypernetwork,

» Locate-then-Edit: X|A0] X% +Y A A% H2E MY R 2 (Retrieval)] I_eaﬂ};’ hﬂﬂgilag_l

EX L3 30} gt XY 2 H $ Z22 XL 71|12
(0dl: ROME, MEMIT) - [ZEIZE(In-Context Learning)E Sall ]

e1e: HEE "'s,? i Z%: GPT-4 S API B X8 7Hs
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I Related Works

&N

< H22|/2Z 7|8t (& 37IX| 271 01 )

Data Mining
Quality Analytics

G )

1. MeLLo (2023):
Self-Correction & External Memory

o|% Hi=a|
(External Memory)

AAR QE 4H
(Self-Corrects)

LLM 22X} I2E2E
(LLM Struggles Alone)

Ve

2. PokeMQA (2024):
Decoupling Scope Detection

B
&x|7)

Hy x|
(Scope Detector)

=Rl M=, LLM2 =8
(Detector Signals, LLM Reasons)

HIA Q| E8, 1E 22
(Assistant's Help, Decoupled Structure)

3. CHECK (2025):
Pre-validation & Semantic Analysis

oln| £447]

FEZEMNHEE
(Pre-validates Reasoning Path)

At 22|zt AP BA

Jlg SE: LLMXIEE -> R 25 Sot W2 Mo X S

(Trend: LLM Autonomy -> Precise Control & Validation via External Modules)

(Strict Manager, Pre-check)
y
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- MeLLo (Memory-based Editing for Large Language Models)
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1. MeLLo (2023):
Self-Correction & External Memory

LLM SXt IZ2E
(LLM Struggles Alone) ‘

0| AZ2X0|X|2t, Multi-hop(CHEA])

- Why? EX 220 EX H0| LIQEZ 71EX|0| 5FETE(Hard—coding)oh= B8k — HAfRIQI =2 FI} X

Model Model
Before Edit After Edit

o
= T Who s the current British Boris Johnson Rishi Sunak
QO . . .
2 £ Prime Minister?

P

S
== Whois currently the head Boris Johnson Rishi Sunak
g < of the British government?’

E

= g .
< -2 Who is married to the Carrie Johnson  Carrie Johnson
-
o § British Prime Minister? 8

&

New Fact: The current British Prime Minister is Rishi Sunak.
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1. MeLLo (2023):
Self-Correction & External Memory

- MeLLo (Memory-based Editing for Large Language Models)

2|5 ol
(External Memory)

N

AAZ QL 4
(Self-Corrects)
> U= X e

LLM SXt IZ2E
(LLM Struggles Alone)

¢ O

@™ Decomposition (2 =23l): S5t HE| & 2

e =1

=21
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1. MeLLo (2023):
Self-Correction & External Memory

2|5 0|2,
(External Memory)

- MeLLo (Memory-based Editing for Large Language Models) | ({@ S
n %

AAZ QEt4H
(Self-Corrects)

o
oo gﬂ% -_IJ-}_ LM EX 1258

(LLM Struggles Alone)

® Conflict Checking (S5 2101): @7} 25! HBAI0] Y= AHEI AT} SESH=X]| 20!
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- MeLLo (Memory-based Editing for Large Language Models) | g *
| lﬁ\ e
T
< T M3 s
‘ (LM Struggles AT*)
[&A]

7|& m2to|E| H|0|1E EEHE(MEMIT) ECt 52 M5
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PokeMQA

(Programmable knowledge editing for Multi-hop Question Answering)
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2. PokeMQA (2024):
Decoupling Scope Detection

((T)) pr=r

Hy 8171
(Scope Detector)

*e HIEH 2
o HItHE2 J1X
T o
~ - - o 1 — ’ etector Signals, easons,
= _ o TEIE X|Al0| Q&N W2 HWEo| 'HE T 2l

(Assistant’s Help, Decoupled Structure)

Messi holds a citizenship?

[
I Input Question : Who is the head of state of the country where ™ | BZAENEES ...
I
I
I

A
e

— External Edited Memory
LLM == |
[ Cricket Was created in Finland

“~  Messi is a citizen of United States

Conflict
Signal

AN

The capital of Canada is Toronto

Plato was born in the city of Dublin

\_ J L )
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- PokeMQA (Programmable knowledge editing for Multi-hop Question Answering)

o |' E -_IJ-
@ Knowledge Prompt Generator(&2 252 MaITE =0|7| /8

E=0| ZekE S JHx|(ex. Messi= AR HEE 2|5 DB(WikiData 5)0| ZAtsHA ZETE0| U=

—_——— e — — —— — e —— e —

 Augmented Input \

Prompt Generator M,,,

2431500 I Input Question : Who is the head of state of the country where
X0 sy | Messi holds a citizenship?
ZE 2HLLM F2)0| =230] =A
I Entity of Question : Messl, a human. « | Messi &!tg — MGSSI = gl_n?_ XlMOl
N / S0{Ql=DB

(Messi is a human---)
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2. PokeMQA (2024):
Decoupling Scope Detection

Hy gxi7|
(Scope Detector)

Bl M, LLM2 =B
(Detector Signals, LLM Reasons)

H|AQ| £8, 11X £2|

(Assistant's Help, Decoupled Structure)




2. PokeMQA (2024):
Decoupling Scope Detection

- PokeMQA (Programmable knowledge editing for Multi-hop Question Answering)

T Ex|7|
s HpH= X () =
.0
* L —t
cH EX7]E M3, LLM2 £
- . _ = - ; - = (Detector Signals, LLM Reasons)
@ Decomposition: HE| = oliZo}/| et olHEZC = Folf Nel £2, 75 22

(Assistant's Help, Decoupled Structure)

® Scope Detector(Retrieval): (1) 20| N E X|AlS(Edited Memory)t 20| U=X| THE

=0
1.  Pre—detector (FE{Z)): 1) 221} 8= XAMSS H|W6H] Q0jEOZ HE|7F H =S HiEH ZEZ

2. Conflict Disambiguator (% THH): 1.0{M EEE &[X| 42 XA} (1) ZES 28 2=, (1) ZZ0| A 3t H2|(Scope, 0~1)0f] ==X T
— Ik M E AA(Edit Statement)2 TE610 MY

—H| Z3k JHZ LM 22 HE

©) DeoomEJosmon Inference st \
(LLM =2) /—l—-
(1) Subquestion: | What is the country of citizenship of Messi? I

| @ Answer: Messi is a citizen of United States. «—<=X=| AP

. > »
| _ ) (Edit Statem | O
| (3) Answerentity: United States | Edited _\’IPIHOI"\' i
I ) L
| (1) subguestion: 'Who is the head of state of United States? | SR R e | Tl

| . . .
I (2 Answer: The president of United States is 1 e Biden, . : CLEEEISE EIEEC I LMUED B0
s e

— =
| 3  Answer entity: Joe Biden | The capital of Canada is Toronto
| (1)  Task No. |
| Final answer  Joe Biden ) I Plato was born in the city of Dublin

External retrieved content

\ /U ces )
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2. PokeMQA (2024):
Decoupling Scope Detection

((T)) -

- PokeMQA (Programmable knowledge editing for Multi-hop Question Answering)

oy 7|
0’0 I:él'uu'lg ?}_ ﬂ (Scope Detector)
St e (e
*  Answer Generation & lteration: £t Al Sl HESE HKol 2, 7% 22

(Assistant's Help, Decoupled Structure)

- LLMO[ EHa17 [0 o Ol =oligh Z2=20] Gl Heff Z=0| tiet 20 LI H2E[H, TS Subquestion 4 Ll

r

Final answer: [HE] SIE{Q| HIAEE =2

( Scope Detector )
(v T T T T T T T T T T T T T T T T T T \ Pre-
| Inference /J—- detector
| (1)  Subguestion: | What is the country of citizenship of Messi? I Mpre
| @ Answer:  Messl is a citizen of United States.
| | N - Conflict
. (3) Answer entity: United States 4 o : | — \ Signal
Final answer 771X I Y | External Edited Memory
CHH AHAM{2 HEE . P
Ehil el | (1) subguestion: 'Who is the head of state of United States? | B
I (2 Answer: The president of United States is Joe Biden. : CLEEEISE EIEEC I LMUED B0
(3)  Answer entity: Joe Biden | The capital of Canada is Toronto
(1)  Task No. |
| Final answer  Joe Biden ) I Plato was born in the city of Dublin
External retrieved content
\ j \ L ] j
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- PokeMQA (Programmable knowledge editing for Multi-hop Question Answering)

.ﬁ

\/
0’0

Data Mining
Quality Analytics

7.§.|'J_!

Scope Detector(Retrieval)2| AR HE 5k S AIE

7~

\

814 0j|oE| M4 (Data Generation)

[ 271 B2 (Positive): 7 |

P W ool FOI2 3Qla?  Btd=1
0|32 x| CiSE2 —
Fac EFmYLct

e N
A ol R (Negative - o1& Aol 24): 2

—

7

9I% DB LLM > giRli= AL} IjO| Sl HAILE apm=g
(WikiData) (Vicuna-13B) ; 201017197 (CE%t8)
2% 315 M (Model Training Setup)

Pre-detector (ZE{2) Conflict Disambiguator (2% ZHg)
Positive Negative
174 (=1) 204 (=0) Positive Negative
174 (=1) 174 (=0)

SH: AHofl ch3t AH2|(feature4t distance) THE

=H: &2 HelolM ZUSHA 7L& (classifiere] 0~1)

Scope Detector
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2. PokeMQA (2024):
D pling Scope D i

My
@ A2
| &

[ - SRR

| -

1 \ KI?I‘- lgLLM°$E) {

- PokeMQA (Programmable knowledge editing for Multi-hop Question Answering)

(Detector Signals, LLM R

HIMQ £, 7 &2
(Assi: Help, D pled Str

[

21 29| Final Answer EXX|= LLM 20| &2
2. LLM2 &= =2|™ &=A7t FHPH ZIZ2 25lE SF7Lt (O]: AQ| OHLHE &t7| F0f| AS] 2ME HN 2= 5),

x
SO 10| OF Bl 519 WSS MAIGH= SR A
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(Knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis)
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- CHECK (Knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis)

&N

Data Mining
Quality Analytics

=]
TR
== " o
« FQ HOIE: Multi-hop?| Hl=2|X EE £3l(Decomposition)= HI=Z Z£AH
_________ Question Decomposition - .____.SubquestionResolution __________
[~ ) ;" New subject entity from edit bank
| ' om e 1o -1 Final hop
! i ity =1 ¥
E | Smmularity 5 . EditBank H completed
e Conerent S ]
Multi-hop |I o [ == =H ' Chain | : : !
nop _ a8l | ; |
Question L E— — =21 I (0] : ! Edit Retrieval : Final Answer
! LLMHop ||
E ! Similarity <=7 | Completion |: Final hop
' T ¢ completed
\ ) ‘ . New subject entity generated by LLM ./
e Type Extraction .
o Max Similarity Relatmnsmp .
in kjﬂ P - |
; Entity ——» Enh?{jdel g 0 Entity Type Relationship Cosine Relationship Input & |
i Embedding Similarity Output !
E Not Person, PE:e T Types :
i pass Enfity Large Language Thing Tetpp]atg :
Model Relationships ;

3. CHECK (2025):
Pre-validation & Semantic Analysis

(Ser:iﬂlll: Aﬁ‘a’llzev)
@ 4 F\ :
= @
(?):X TR

EREEE =N FEEN

EAHY
FEZZ M HZ
(Pre-validates Reasoning Path)

A2 Za|xt, APH ZAH
(Strict Manager, Pre-check)




3. CHECK (2025):
Pre-validation & Semantic Analysis

- CHECK (knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis) .

33 f‘\ e
)2 Y Iq @
u‘zﬁg-ﬁ- =2 58 3t ﬂ\

H
0’0 OI- E ?'_I_ A2 AZ AN AS

oo

(Pre-validates Reasoning Path)

(@ Question Decomposmon — 1) Chain Extraction ool
ARt 2AIE FE(LLM) & =al: Sixf O|=2] CHEH2| HHRAY
__,______@QQQS_UQP_DECE@RQSLIII_QQ __________ . = =1l
)  moE
B} | I EH 2 O| [HE2:
ex) Six{ O|=2 CHEH 9| : 1) LLM E=250] ZHA| ®OI AlA | I- | | I:'Hocsl
(@] | — i H

P AH=? : Relationship 2|:||_'| J_l-'-_|'7:||: 9_| HH.?.I'-

Multi-hop —:-r- Chain Chain
Question : Extraction
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3. CHECK (2025):
Pre-validation & Semantic Analysis

- CHECK (Knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis) ! - ::1‘ ol @

g
()2

EREEE =N FEEN
gAY

% HfEH
o HitH= I X 2222 N 23

(Pre-validates Reasoning Path)

o121t BH2|xE, AH ZA}

uestion Decomposition —2) Chain Alignment (St Manager,Pe-check)

> Type Extraction (Et! £&) - Entity Type

- D Question Decomposition _________ =7| A OI=(Place
, 1B O TSR
ex) oM O|= ths&ol !
oxsy e s | 28 EA 2 iRy
' ! Relationship |
Multi-hop . Chain Chain Chain L
Question | Extraction Alignment |
E Incoherent chain, i
' increase model temperature '
e A= or Not oo Type Extracton
02 D ~
inkin P |
; Entity = Enhg[idel g =7 Entity Type Place !
E Not Person. Pl;‘_:e i
i pass Entity Large Language Thing :
\ AH2H OfL|™ Model i
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3. CHECK (2025):
Pre-validation & Semantic Analysis

- CHECK (knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis) %;s ::g =

J;@

EREEE =2y $E &
gAY

% HfEH
o HitH= I X 2222 N 23

(Pre-validates Reasoning Path)

A2 22X}, AFH ZHA

uestion Decomposition —2) Chain Alignment (St Manager.Pe-check)

> Type Extraction (EI2) &) — Relationship input & output type
Z7| 744 O|=(Place)
T8 A | CHEH

ex) BI%Y 0|2 H5ZO) 2H TH|: O] HHK}
T

Hj QKp=? | 2) Mol A
e 2t ! Relationship - i
Multi-hop Chain Chain Chain _i_
Question | Extraction Alignment |
: Incoherent chain, :
' increase model temperature '
......................................................... TypeExtrac 2SS oncomr

: (president of) Max Similarity Relationsmp.l

é comimty [ coe | s, e

| 0j2] o 2o T2 ribeacing S T?E; :

i input & output EfR) 2| DB T Inout: Pl '

! ex) bom in: person() / place(O) Template Onp,l[J - z;)ce :

president of: place(l) / person (O) | Relationships sy erson’
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3. CHECK (2025):
Pre-validation & Semantic Analysis

- CHECK (Knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis), _ ..,

O f\ -

=Py I_’ @
oF o
n%%lzz =2H xE 3}

FEZZMNAB
(Pre-validates Reasoning Path)

> HiEE 7x
Question Decomposition — 2) Chain Alignment oo e el
> Type Extraction (EI2) &) — Relationship input & output type

R __@_ Question Decomposttion ) ijl 7Hi‘” UI:-_#(PIace) )

otc
1 Z44|: | LHE2I(Person) 2% TypeO| Template2t

. Ct=CHH
ex) 8 0|= LS ES | ! .
hoxr=? Dol s | 28 B o HISXHPerson)
! Relationship |
Multi-hop Chain Chain Chain _i_
Question | Extraction Alignment |
: Incoherent chain, :
' inerease model temperature }
. LLM =& temperature t o
............................. A MOl T mypeBswaction
Il'
Input: Place

Output: Person
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- CHECK (Knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis) i

&N

3. CHECK (2025):
Pre-validation & Semantic Analysis

@z 4|

EREIE =N FESY
A

*e HIEH 2 __I.LXI " A
0
¢ od FEZZMNAB
(Pre-validates Reasoning Path)

@ Subquestion Resolution e holm T
: ME AAMS(Edit Bank)2t2] SAFE X0|1E 7|HIOZ QANE £OMH A J7HMR7|, HOH | [M F2 H

__________ Question Decomposition__________ ... @ Subquestion Resolution ___________
o “, e New subject entity from edit bank “
: ? : iR i, | Findlhop
ex) 9 O|= CHEEHS| | ; ! Similarity > 7 | Too A=E !
) Hﬁoﬁbﬂoo | | | | 1milars 5 . "Edit Bank  H completed
e ' Relationship | Coherent ' e ; i
- ' : ; : 1 H ! i i 0O ol [ EE‘HS Ea‘h )
}é:i;:t?;f . Exilzzﬁon —Lhan Al(ijhamem _'_'_"Cham , Edit Retrieval =2l S8 ~r  Fimal Answer
i . ST 1) oj=o nsyy  EEID :
| 5 LLMHop |!
1 i 1 p
1 . | 1 . - N _-" . ] H
: Incoherent chain, ! : Similarity <=7 | Completion | Final hop
' increase model temperature ' ' T i completed
. ) .. New subject entity generated by LLM <
Data Mining

Quality Analytics




- CHECK (Knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis)

& e X

@ Subguestion Resolution

L 2HE AMMES(Edit Bank)2t2| RALE XIS 7[HICZ

__________ Question Decomposition__________ ... @ Subquestion Resolution ___________
o * e New subject entity from edit bank ™
ex) BX O|Z S| | | i Similarity > ¢ | EE MLS
: Hﬂoﬁiﬂoo | i ! I B ,  EditBank
e ' Relationship | Coherent ' e s ;
}éﬂiﬁf : Exilzzﬁon —chan Afhme . H—hB0 s Egit Retrieval aatL|of
| SUME 2) Eajmo| wjexp=? _HatL|o} =
: A . | : ~ L_,f LLMHop
! Incoherent chain, : ! Similarity <=1 | Completion
' increase model temperature ' ' T
. ) .. New subject entity generated by LLM .
Data Mining

&N

Quality Analytics

SAME S5O AJAl T QY|

LIOH

y RK—L—

3. CHECK (2025):
Pre-validation & Semantic Analysis

|| 247|
(Semantic Analyzer)

X [
?I—b
Hu L

EREIE =N FESY

FEZZMNAB
(Pre-validates Reasoning Path)

AZot B2}, AP A
(Strict Manager, Pre-check)

LLMF=EH

Final Answer ZZ2tL |0}

Final hop
completed




3. CHECK (2025):
Pre-validation & Semantic Analysis

- CHECK (Knowledge Editing for Multi-Hop Question Answering Using Semantic Analysis) L

3@ ﬁ\
} X ﬂ a\
uzdze =au$%ir

oo XX

.l
o0 [‘ ;t_g APH A=
alidat

gP th)

?:‘-1?_*% II} APE HAL
(Strict Manager, Pre-check)

(&
1. 7HA| Type 2|2t BAH|0f| 2 In/output Type ZAL =S Solf =X A £2 ¢
2. =SSt Multi-hop(&3al A| Single—hop=47H)HIAE= SOTA

[CHX]]
1. Input & output Et! H2| DB (= 2|0|5& HIE)
2. CIE YW= CHH| HIHoi Chot |1 X Eof == A[ZH t (ALAIZH| CHet 218 ==01 x)
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B Conclusion
S ZR YL
« LM XA HES ot WHE 37IKIE AVHeh (BELE AX|L|I0I-FO0| 7t F)
> HEE XAZS O{EA 72N AT (MelLo) — HEE XME E&6H= F2 20| =2|HQI7I(CHECK) = =& HZ
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