\

5 .

£

\W/ Not All Tokens Are Meant to Be Forgotten @

AAAI-26 / 1AAI-26 / EAAI-26  Xjangyu Zhou', Yao Qiang?, Saleh Zare Zade', Douglas Zytko®, Prashant Khanduri', Dongxiao Zhu

@ ZZ ‘E--EZE:"E.:Z: @ B @ e] ikl e /\
e 'Wayne State University, 20Oakland University, 3University of Michigan-Flint W’&IR‘,E&T{Q}TE

V. )
¢

Paper Here! Code Here!  Our Lab

Challenges TIF Framework & Unwanted Information Identification
1 Ambiguous Unlearning Targets: Most existing Retain Set \( o Forget Set . )
_ _ _ -Are the details of Jaime Vasquez's birth documented? | | O | In which city and country was Basil Mahfouz Al-Kuwaiti born?
methods ftreat entire forget instances as unlearning .Yes;hJalmE \:ﬂgzguez was born on the 25th of February | [(A¢ | Basil Mahfouz Al-Kuwaiti was born in Kuwait City, Kuwait.
In tne year ,
target. ¥ Exnstm; Unlearning ) A Targeted Information Forgetting ] \
1Lack of Precise and Flexible Word-level Information | (A - L KuwaitCity, Kuwait ]
- . g _ |Basil Mahfouz Al-Kuwaiti was born in|
Identification. [ Q; I y ] . - ‘ Information _
L. i _ — Identifier Lo
1Sensitivity to Forget Set Size: The unlearning o I 3 Forgeting unwanted info. 1. — ) [uw]
effectiveness of methods declines significantly as the - - P —
. Pretrained Unlearned Preserving general info. [ GW ] Un d
forget set size increases. Model Model Pretrained hlearne
Model Model
‘ Q, I > 3 { A: 26th of } m A: Yes, Jaime Vasquez was born on the
. February. according to public records.
Our Solutions *- : :

Target Sentence: Basil Mahfouz Al-Kuwaiti was born in Kuwait City, Kuwait.
1 Targeted Information Forgetting (TIF) Framework: Discriminative Approach ; Generative Approach
Selectively unlearn only the unwanted information in Masking ' ' Identify Unwanted Words (UW) for following Q&A. ...
Unwanted Words (UW) rather than entire forget s LB CHGTEN o DistIBERT; | Q: Inwhich city and country was Basil Mahfouz Al-Kuwaiti
, Basil [MASK] Al-Kuwaiti : bomj
Instances. : ! :
_ . _ _ Basil Mahfouz ... City, [MASK] ¢ : A Basil Muhfouz Al-Kuwaiti was born in Kuwait City, Kuwait. .
1 Unwanted Information Identification: Develop flexible Masked Prediction :
yet effective approaches for unwanted information v !
identification by using a generative approach or PreleLedn;zg? " 7di | Amin - was born ---|Persian | | :
dlscrlmlnatlve approach eac [ ] ¢ : | The Unwanted words (UW) are "Kuwait CITY, Kuwait" |
1 Targeted Preference Optimization (TPO): Maintain Filter  If (predicted token == masked token) ' ! The General words (GW) are "Basil, Mahfouz, Al-Kuwaiti,
general model utility by retraining on GW with = LM\F‘&'SE ! | was, born, in" :
Preservation loss (PL) and unlearn unwanted information , Basil MahfouzAI- |\ el AN
- - - Resiemin Kuwaiti, Kuwait City ' ChatGPT
in UW with Logit preference loss (LPL) : -
; GW uw | )
Targeted Preference Optimization (TPO) Experimental Results on TOFU
i} _2 ] ! ) ] T -
ey | — B 0g o (B(Zref(y|$f) — 20 (y‘mf)) — log P (y|$f) Forget 1% on Llama-2-7B Forget 5% on LLaMa-2 7B Forget 10% on LLaMa-2 7B
N, | 1.0 - P — 1.0 - — ¢ * 1.0 - ‘ x
~————— m— PL v
1.PY. 2 0.8 1 s 2 0381 2 08
I ® I
S 0.6 3 0.6 A S 0.6
O 0.4 e Q 0.4- U 041y
o o o o
@) o O
TR« MOl e NPO+PLGPT o= T L L = A | w0 (02 i
" T e i | S R V. 0.0 = 0.01 @ e 0.0 - L=
§O6 \:\\\\\ = 0.8 7°° A " E 00 01 02 03 04 05 06 07 0.8 00 01 02 03 04 05 0.6 0.7 0.8 00 01 02 03 04 05 06 07 0.8
— VN T e © -+- NPO ," 4 Model Utility Model Utility Model Utility
= WA Wl 2 0.6 -+- TPO-GPT [/ 4 Forget 1% on LLaMa-3.2 3B Forget 5% on LLaMa-3.2 3B Forget 10% on LLaMa-3.2 3B
: \\ \‘ \’~-.-- O lll":_.: // 1.0 - IS * 1.0 - * 1.0 - +
g o T NPO;-PL-GP\TK 04 P/j’ v . | ve . | . |
§ o= NPO-GPT  “+,_ E’O . 4 = 08 A o £ 087 = 08 .
IME_L T me——e | O™ ' & - > 19 -
0.2 e ?PPC?-GPT . i Jéf/“v”' s 3 0° @ 3 06 P 3 0
17— T3] OO0pF-e—e @ o4 e @ 04- T 04
O 6 12 18 24 30.36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60 g‘ g‘ g
(a) Unlearning Steps (b) Unlearning Steps s el B (L 02
0.0 = 0.0{e2Y = 0.0 @ A OV =
U:CI U:l 0j2 nfa 0:4 0:5 U.lﬁ 0.7 U:U 0.l1 0:2 {}:3 {}:4 U.IS G.Iﬁ 0.7 U?U 0.]1 UjZ DTS uf4 0:5 Djﬁ 0.7
Model Utility Model Utility Model Utility
m Original @ NPO ® NPO-GPT A KIO SImMNPO
* Retain ® GA ® GA-GPT KIOo-GPT ¥ SimNPO-GPT
_ ¢ TPO-GPT
Experimental Results on MUSE
— Forget Quality Model Utility Method LLaMa-3.2 3B LLaMa-2 7B
etho VerbMem KnowMem  Privleak KnowMem Forget Quality Model Utility Forget Quality Model Utility
Dr(l) Dr(l) (—0) D, (1) Original 0 0.63 0 0.76
MUSE News Retain ] 0.69 1 0.76
Original 56.26 63 66 99 8] 54 63 Vanilla &gy Vanilla GPT Vanilla GPT Vanilla S}
Retain 19.83 3173 0.00 33.25 GA 000 001T 000 0017 | 000 001T 000 0571
Task Vector 66.74 62.53 100 50.28 KTO 009 0987 000 0.141 0.00 000~ 068 0691
GA 0.00 0.00 20.24 0.00 NPO 0.63 002+ 000 0027 | 09 096~ 0.11 0211
NPO 0.00 0.00 18.57 0.00 SimNPO 0.02 0037 000 0061 092 063+ 008 0361
SimNPO 0.00 2.12 2.80 0.00 TPO - 0.54 - 0.54 - 0.96 - 0.67
Lot DL Ll =00 oL GAgGpr 0.00 0.00~ 056 056~ | 001 001~ 043 0611
GAGpr 4.89 21.18 109.56 5.85 KTOGpr 007 001+ 00 002%T | 000 0017 073 0.08%¢
NPOgpr 0.00 45.02 109.56 42.37 NPOgpr 022 0711 060 0444 | 022 079t 056 0.56 ~
SIMNPOgpr 35.32 53.03 271.17 45.82 SimNPOgpr | 0.00  0.017 061 0647 | 000 0077 071 0721
TPOGDR 2938 5467 '6.12 4367 TPOGDR 5 ()55 . ()61 2 0.80 % 07()

F' ,

7




	Slide 1: Not All Tokens Are Meant to Be Forgotten  Xiangyu Zhou1, Yao Qiang2, Saleh Zare Zade1, Douglas Zytko3, Prashant Khanduri1, Dongxiao Zhu1   1Wayne State University, 2Oakland University, 3University of Michigan-Flint

