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Abstract

With the increasing application of large language models (LLMs) across a wide range
of natural language processing tasks, ensuring model safety has become a critical concern.
To reduce the risk of generating harmful or inappropriate content, modern LLMs are typi-
cally aligned with human preferences during training through a process known as Human
Preference Alignment, allowing their outputs to better reflect human values and usage
norms. However, recent studies have shown that this alignment can be significantly com-
promised after fine-tuning on downstream tasks—even when the fine-tuning data itself is
entirely benign. This phenomenon is often attributed to catastrophic forgetting, where the

model loses previously acquired knowledge when adapting to new objectives.

In response to this issue, this study proposes a model merging strategy, which in-
terpolates between the parameters of the pre- and post-fine-tuned models to restore the
original safety alignment. This method requires no additional safety data or extra model

training, making it both simple to implement and resource-efficient.
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To comprehensively evaluate the impact of these techniques, this study conducts

experiments on four representative downstream tasks: reasoning, medieal consultation;

code generation, and tool usage. Each model is evaluated for both task performance and

safety, with additional comparisons across different model sizes and architectures. Re-

sults show that while regularization offers moderate improvements, model merging con-

sistently achieves better stability in preserving safety and instruction-following ability,

without sacrificing downstream performance.

Overall, this study demonstrates that model merging is a practical and scalable ap-

proach for maintaining safety in LLMs, especially in low-resource settings where high-

quality safety data is unavailable. It provides a promising direction for future research on

low-cost alignment and capability preservation.

Keywords: Large Language Model, Safety, Model Merging, Catastrophic Forgetting
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R ERE FRE T R g A

- oLlee A HNEREAN A IFEw Hens 8 Y (Direct
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Reinforcement Learning from Al Feedback, d-RLAIF) » i&— # f§ i 2V nA4g o b=
2P R T A R R a0 F 0 e G B R R Y R < A AlaT e
,_u.% xr,; 5 {L § 3,43 = ﬁjﬁ%@%‘é{[‘%{ o f;,ﬁ_fi;k;; x$ 3 ,;;4}, > 2 ﬁf:ﬂ e PN S - S8

PREALY BB TR R kRS R

pLEh e ST TR Y Y B R R AL EFIFEFTRNE K T

AL R AR R R [4] 0k o 2 W AR E TR (Bl T

BRABRNwHEB) ¥ g F ety ‘ﬁ;‘*ﬁ@aﬁ:’“]mﬁ‘,ﬁ—f EREBMFED LG
SUco AT G R Y YR FY RS 0 ERGE B AR BB

GG AR PR RN CRHE Fla Eer R LT R 2 e

ERTE SEF T

Kﬁg‘j _!»_,igh"i_j}» J ,lléﬁrbf‘-ﬁ’;{- mﬁf/ﬁ" ;z‘ sh PB]—?_&"T'#’J—’\%V‘JUJ%K%Fb‘F)\
ErZ 20 BEANZBRE FRgtamEysd - bl m % 0 Meta #7174

41 e LLaMA-Guard [55] ~ NVIDIA - NeMo Guardrails [60] > ™4 2 WildGuard [54] ~
Aegis-Guard [61] % » % 5 & 5 2 A3 3 AKX 2L L o g kAL T
PREEF B KBy r iy £ AR R B S iy BT EF TR T 2

Roe- HRAFTHAN AT ERY ¢ T LR A R

23 $HMUES

2.3.1 %iﬁ'}i‘ ouﬁﬁﬁ

L ¥ X (Catastrophic Forgetting ) [8] #3F & ¥ [62] 1 2 # £ 8 Y (Life-
Long Learning ) [63] » # & ¥ Bf et B o ¥ £ 8 3 chfrw p R AT 5 59
FEEYMoooR e RN T ARRITEIRORF BFHRF IO TR
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Moo A o LHEE A4 WA RS Y ATEIR BN A

o e EE A A HEERON A [64]

TR F e AEDHAE G L ARTLY A g BE YR (o) 7
B Y R AR RRART LI 2 I % [6,65] o blde 0 F % EAF AR

PR VR A LLaMA-2-Chat #4148 4P ~ chE FERE > AP m AR a4 9

—l-
%
N
NS
Gy

¢ dpdp £ B R E IS A AMTIRE R A 4 TR [5,66] 0 ¥ - 2 6 o
DI ARN T EART HTHE AT AN KN 0 0T i FR ChatGPT

GEF RAMEF TR BARA R ASIES T THON A T N IEE

=,

R WA LY % AT WAl ARG - R T

FeA o AP B H R T RADRIFERATE L a4 o a2t h

FRPLN PR RPEHE R ER IR RSN 4 -

232 ZMEBBESHR

A AU FIEY AR DB Y STy Y o RGN R - Ea
B €45 (Memory Replay) o pt = 2 thfr I8 4 5 0 A8 Y FriZibenl o>
FRAEL EFRDFR - B oA » 1B BRI S ST RAT R R R Y R

F Ao A R E A 4 A A [67, 68] Bk EHRTAT K p 3 Ui B e

HBEF A > R AP L2 X BB E AR P A TR

KA BHAAUFETHA S B EA PN RS QRS LBV AR o

B AL B TS VRS e p T PR B Y @ iRt il 4 0 KA H0A)

4

4
ey
~
g
e
|m.
P
=
3
i
e
b
S5
=
o
ETS
=

B ek ATV RF R ¥ L P

ME KL FERNT ST A RERS A

- Y LT A W R 2 RAea 4 AP M R Do 2 Ap
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TR RN THEERMA TR > NERFTHA R G DRSBTS R o gkt
LE-HF? ZIZREA P FLASVRTH > kB v AW T AHFERRK A
[69] » & TR} Acod TR (7 e BB 45 B [70, 717 o @A 03] p A 4 A 5 5 4
AR > 2 REF GRS CHEEL > TR a4 o
- B > Wu % A [72] 5.3 3R F B (Token Perplexity ) ehd 7 » » &0} 1 &
VRFHEEEAN A TRIRE S EFREEAR S AV RE LA T E R
oA o kT 2o B RAITR T RARREIT R IR A 0 H g fRen it

AR AR o

A E TR 2 ) SRR TR ST A TR AKE R ST
MR- R e B 0 AP LR A R E R TR SERT > R LA

ERURINE R N X S R B I Y A

24 BARE

241 BAHBLSBHA

WA e o ¥ s BRGNS ERFEH 4 3 H - WA R FRT L
A harE & w iy [73,74] 0 BB BehS N E T BRI 2 S 8B 4o T 39 (Weight

Averaging) > Gl4o¥ta BHCA HEE 04,05 1 Tl o RS B

gmerge = CVQA + (1 - CY)é)B (21)

EECAFE T AP 2 0 REFFG 2 R ORI f A F EBE 0 e bR
PR GG At E TR e h o AR L B - i G KL S B4
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% 3% o Wortsman % 4 [75] #& 41 e Model Soup = iz T F o ¥ 5 B e s

AR T E g T e, 2 WG R AL 4 0 TR B IR o

B SRR S I AN At v ARty e Iy S B A
Epeps? MR 1 (Linear Mode Connectivity, LMC ) [76-80] 5 A # & {7
fRfR o Wm0 P REA AU R DI VREL N > A R T A
B BB A AT - BYARASRMEEROMIFA B 0 A R e i)
i B R & BHCR] cha 4o gt ¢h s Ortiz-Jimenez ¥ A [81] 8- H 444 47 B F

FE e eiCAlE 445 0 4 0 THE £ 248 (weight disentanglement ) £ = 74

TR “’ﬂ'ﬁﬁi‘m‘é‘.ﬂi APETE s R L 1S ?ﬁnﬁ“ ﬁ\“’z SRR S I W'K%

242 BABESREBIH

VRR RS SRR Rl 3 RIE S TR E T ST
¥4 £ T 35 (Stochastic Weight Averaging, SWA ) 23" Jis #9 B~ 5 B 3 % 4 2
(Checkpoint) & {7 T 32> ¥ BoiB { T v g b gp 4 i fcd] [82] o ¥ — fA4c T
o5t §u5 5 SLERP[83]» 3% 2 %2l s v B P L 70 I A FEE » 1
o6 EAR F BTG L A RERTAELETRE S BT EALE L

N EREAT R X TS BAS WA hE S

peeb s T A EAl e A F 4 (Distribution Shift) PFF e fE T 4o

Wortsman % 4 [84] 4% 417 - fAf§ H @ 5 »ceh vk

WISE-FT © 3% 3 /2 B3 38
M A 9 B T ST R E T 5 BRI HA T

Foans_ v gy A o g b e 18 ) "’ﬁ%\%i‘ﬁ- °

FHRIERREFDBELBERNIE §F 2 F gL T 5 (Fisher-Weighted
Averaging) [85] 1% 7 2 f FRELHEE L FHEF TR DAL R B ATRE
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et f £ 0 L RGHE B ESER DT e L Jang B 4 [86] AT R E
FROS PTG B - BV R b ERHCA @S Gl R RS
{5 it 4 BE o

Zs

B e vk 7 Ap IR o 4o > AdaMerging [87] 3T RIGE I B R 458 ~ A 8
ABRL B U RE L 5 DARE [88] RIS EEHZ A A EHE S

EATHE R R S EBR T AT Y T RA RS T - BB

i
&

WER 2 G- FgET RS TiEire £ (Task Vector) eha7HE 4 [89] » 3%
EHEY R BT PRI AL 1 IR E Oy 2 B A B AR E O, 0 UK

BB nESe oo 3 T

Tt = eft — Gpre (22)

PEBTE TR ETY T8 FETALDRBE c FiEw T F
FiFH> VR I HB Y S REEFZERNS > PRI AT I EEZ
PZEAREYIR e B2 AW R GCA Y B R L EA Y o 2 2

R - AR T Bk 1 R N e b ]

poek s AotiEike £ o g o TIES-Merging [90] #5 ¢ 347 7 b izirs £ &

FRAOP AN E G E B SN AP E LT FRE S R iEae

ek

eyt 2 BFArAdd cn® i @- HRARA ) Tt DFEWLAR -

243 BAZBLSZEA

"EFARRE AR E S 2k ] o ApM I B R R B R LT 0T
fR b AR AT ¢ PR e Y KB R A M B2 - 5 MergeKit [91] 0 3%
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=
|

L & i»”fﬁ__mﬁﬂ'r' ﬁx“x P IR R G o TP igé\' 5 3% 54
Al o # 5 4o Flow-Merge [92] ~ Mergoo [93] > ' 2 LoRA Hub [94] & 1 & 5 7F 4+ 4¢

PREY FF (A BRE S R E) BEF R B SRES N -

BB NI A Wi T WAREAMEL OFEE > S BT H hF g
gy)@w o

KRB I B PF R > T EANIR S F R AR E T < AT AL o
F 3 oo b4 o DogeRM [95] 4% * Al & 2 3% 0 #— B L 3 LT P53 0iCE
o AR PSS e RS L S Rt AL AR AR o 2

Dehghan & 4 [96] R #-5-7) i £ ERY A p B4R 24 (Automated Program

Repair) Z7% » T4 7 b é R fzEind M2 B8 -

AR ORGSR 2T A A R T o LE A

SiE EHIRD E PRI TR L RIRRIC R ¥ 2R

25 RFHE

AR E TR AT LATHE P F R @ R EER AR e i

~

SR A S P R AL AR AP R Y £ R PR PR R
APEH A AE TR AT 2B G R R E PR T Ry 2R
*~

L AR SRR P

-~

A8 LHMELM e A B ESE
VoA R AR RPN A B R 2 AR A o ke
o APFENFFECA RS SR AR

PR AHE 2 2 Ry o
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%-—:—-—% é{iﬁg% ;ﬁﬁj-k& e 1'::: j’%&
P2 AR Z R 4B

A
=
/\\
it
E—v‘«
s
#
pi
3

PRdFEE P FEE A RENEIT AP EARRE

Bov CRPETRRES G R AT EEAR[I7] 0 5 BB P E Bk i

EEPRADE[L,4,18,19] P EHA A X EF EREFFOPF o B FF
SR E LSEC R > (Safety-Aligned) sl R AH 0 T iE- H BT
B R RFTTHFER AAF 2 RETE? > APR IR

M 24T -

R o AHPFph A - HEL AL S8 T 2 AR R T FE
B TR ARFREAEL T EELAF 2R G AT LA E RGP
FrP A A4 F TN F [7,98,99] 0 Ft o deie A7 SREEEEAF 2o

BT ORAGEY THER L X EEF R E R T A

,-\

BAFT 5 R ATHETAS 5 i nt 2 A > BB RTEE
FERMEAETE R g 24 [7,9]0 KA 0 AR S EA TR L AL
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BB SHH AT S A AYFE TR S BT ERLTREP S AL

¥

>

Tigd A1ER > BEELGEFFREVF AU R FRE R HE 2

BERHEHIF X 2R ORG 0 A RN - AR S SRR
TOAFEIAC A ek 2 RPERCRE RS > B Y &7 3 R TRl

T R R BT S DS T AR 4 o

3.2 AAHAR

AEAAHERRAR S AT I AL 2P IR P 0 S 2 Y
Frdg 51 o~ R 0 eh& 2 TR o blde s BB dg DA T A VIS A1 X 2 AT g 2
- [7]1> FFE e » d GPT-3.5 474 S en% 2B FHR I THERIREY > e
FAAFEE RF hZ 275 o gt TG IR B e { ook E

4_ pIe
\

*"”)&

<L
Huang % 4 [10] 4% 1 g 4c58 iR i© (Bi-state Optimization) K& > o35 #7] f&
THERFTRAEL 2P TR ZFF YR Wang & A [100] B E #is oo #

(Backdoor Attack) [101] 03k 3+ > *+ % > B F 4w 4v » 2 2 ff % 3 (Trigger) »

Ew

REEA RBEE T BRI EAE T YT AL L 2R Ry
Huang & A [11] B3t ic2d 70 3 I 4E & & 4033 (Perturbation-aware Alignment ) #
W B T 2R AR E S e A S RS RIS

(Embedding Drift) #7i$ = 82 58 enfg T4 o

$t ¢k > Hung & A [102] &3] = = T iR » 583 £ 74 (Harmful
Data ) %] 45 % ik 5 T S AR OBECRE L Yang ® 4 [69] R IR 0 B AR
A FASTHERVRTR > R ERN TRTERG T 2
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GE AT R ARG S D Wit e 2 FRS A2
Sy TR P AAEER | a E R EE R I A AR P

T {7 o

FOFREeS R e AN ERe Rl o R TH 2w R
Moag VR R o B B Y FABER X 2THEYRN- B2
SRR S A 3 TERVRN- BAGHA O LY A F LR e £ LR
- Fdpre X 2F e £ TRE YT A g > MR A E T 2
[12-14] < ¥ § # 3 4= Hsu % 4 [15] > RJ 5360 RGHEE R 5 A 8 R 9 e iic

AP EHEIRRENEFL 2 E o

%
£

CUMEES PR E PR R 2 TR R ERT B R

3

B AR AR & o FarY LB R R T H B B o

SR 1 MR

D d IR
ErieE

v v
TEHTRE T ERERE

TR 2. e R e RE R N IFRRE

* (‘\ ‘

RERS

Igl:ll:l ‘ I:> | & .
v v

\ 4

LRHTTER TR SR A 1R
3.0 k2 i 2 R0 R 7 L o BRAR R DB 7 T 25 E A
5 TR ERE R D% 2R IS > T R RO S R T 3
AL RS o (7 kARG % i
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3.3 FENE

A=

ARATR N EE G P IR 2 TR o E F kg
TOHCALE AR T A S A A B 2 p e B3 S A
SR NG T LRGP SR 2RI AT FEa i > T

Bk - B S Wk BB R R S R R AR R AR

R A E 2R e

3.3.1 EBEBEXMA

%

(‘ﬂ}

B AN B SEE i eahgned LR - BTEPFEGAE NP TR
RPAFHE L D= {(ahy)} o 2 ot B A F § L BRALS L

SRR RTES Y N ERBVESIES 2

AR BREER AT Y - AN S0 RECA AT M E

tjéﬂzﬁ%mogﬁﬁﬁ’ﬂW@&+ﬂ#%Eﬁaﬁ% T F A
(Cross-Entropy Loss ) » H @ &4
ACSFT(H) = E(zt,yi)NDz [— log Pg(yt ’ xt)] s (31)

AN VEEDE S = 0% = SRRt RAFUR S R

BRI Y 0 T M Y Otigned (T R A7 de Sl 0 XGRS B Y 5o
PRI P R T F T WA R R o g AP B AR
?s A A e el T e 0 U] S B AR Ouigned PARR 0 8- 3R H A

S Yl £ gr- R L
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332 BER@EAS

NP HCR {8 0 NP R4S DR i Oatigned &2 7R 18 gE S S

0, i& {7 s 23% @ (linear interpolation) » ™ & 2 f& & 03] o HH 5 2 4 4e™ o

emerged - (1 - /\)Haligned + )\Qt, (32)

B oo N€[0,1] 5B E e ¥ I Ed] 0, B AR -

=
md
_

bt A ens g & (Linear Merging) = i3 ¢ > A% iF R H 1@ { fd

LA o

-

SLERP ( Spherical Linear Interpolation) i & i * »* % ‘a5 F ¢ » £ ko &
oo EPEe L ELE ke g 1}1?]5(”\ FiRE o NEL BB IEE AR

R T AL SARL o B R A0 4T

_osin((1—=Ng) sin(A¢)
emerged - Weahgned + sm(gzﬁ) et; (33)

H ¢ ’¢:cos—1(9a“g“d‘9‘> LA BB Btk o Ne0,1] LEE G-

Baigneal 10

DARE PRI - A iFm §rechp & Kok - B P L AmeER? BT 7R

Al i 4 AR o P g AT A HI 2 RCAI L B e Sl £ B (Delta
Parameters ) 0, = 0 — Ouiignea * 3& 7 LB e & & Hadk 170 A R fFan il

3 K'H_rﬁﬁﬁg RES
ERTER AT D F A HOY A F P g E » & m ~ Bernoulli(p) > #

PpREABI O HEDOAERERRE 0 RUEHET HREE TR @5

21 doi:10.6342/NTU202501519


http://dx.doi.org/10.6342/NTU202501519

A (1—mt)®5t

5 = (3.4)
L—p
FEASNORE S sl & 5 0
B MATEE L R e B w DY S A L B

emerged = ealigned + )\Sta (35 )

He XNe0,1] 24 E Gl * g e bl o

34 AFHE

A APE RGN TR T AR DT AL AL NN

BA P& AH Rt 2 igand 23 TNF FREALFERY P T

TREFRT

&
=0

P ERA AP YA P ARPFR R 0 # M % 2P

P SEE B R ER WA PE 2R B By N e g L
Frif A LTRSS R 6 S A Tl BB AT 2 8] - eyl
FET 0 AR R R A AL I RS & T

Yk A T AEE A (S 0 B B RAeng DHARCI RS o B R AT

4e F’f\‘}—l J" ﬁ%k #\mwﬁ—“ ’ 'F‘\Tf»_r tg-*é—r* Jg‘f’l—'l; i'rif? :; °

S TSRS R R INEENCY TN SRR & T Ry

Y B ok 0 R I R G R RS TR T P ok
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Fu¥ T

41 FTEwEX

4.1.1 TFiieH

AR B F e IR T AR ESE A NSRBI BXBLER - BEH
HETEERN Y BEFERM o IR 2 TR EY #EF S 331 R

©F - B (RS L) 2 A kDD e

h i fEJE I E 459 > AP E * Flan Collection [103] ¢ 2 4 4k (Chain-of-
Thought) + § 15 9V RFHL « 5T B ¢ § 3518 5 MALfLI | & j2 5 AT »
T pe & BEE R de T A 1T 91’?';3?5?] N HATR R A {8 0 AR * Big
Bench Hard [104] A& % 350 § 2 (3% » ¥ # e Im-evaluation-harness 1 & ¢

[105] & /7 p s it Rl > B w ¥ RS (FL 2 B3P Gdp ik o

BAZSAE A A Eare o A% Magicoder [106] #7ié * 2 A2 fE4n £ T B
EFDH e ﬁi%l >R RFTREDRIET Ko ﬁ%] RS HB RN o TR
£ % HumanEval [107] A # FHE & > & R 2 2 5B > Y5 EF
FRESERFEE LM o A HEY passCl0 T3 1 =Rk THE B R

HRAA S I0L BB P EHAY 20 - S M ERRET B o

s
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é_%?«‘),%f it Eaxd > i i * ChatDoctor [108] #7 % 8 2 35 F 4L (7 050 >

7 AL %k i HealthCareMagic.com > p %% ~ € 7 R B % FR2 B B & hk o

-
N

FUBALS S LR R AR S LI - 0 B R T TSR g

SIEHCAF Y TRk a4 o

B3 FE A 0 A * ChatDoctor # %67 ¥ — 2 % § icliniq.com (g § ¥
FHFFTRLEIRFE LR ARBHEAEN 2 I R FRfphi?
MRBwWwaquﬁﬁﬁy?%ﬁ?%ﬁHW%éﬁﬁ%%ﬁWUE°£%%
Z » A i * deberta-xlarge-mnli' $7] » ¥ € H % 40 % #@;E’» % »~ (embedding )

MiEEAR IR E o

Bte o 1 B iEixd > AP g* OpenFunction #7i#t &) 2. T8 & [110] :&
R

e AR g AR AR Y P il * Hohp R R R L 2ER
TRER SR T 4258 1% (Application Programming Interface, API) £ ¥+ o

1% FERYFF FAE 2 P AR APL S chR ¥ P ﬂ@ﬁzé I FEt

X AP e o

BT RAE 0 ViR o HoArdr BB F M 0 I $kdx * BERTScore % % 3%
BAR MR AP Ragth o 2 2 BT AR Rl RS LR TR - RFAF
2|2 R o e 0 foo(a=1, b=2) £ foo(b=2, a=1) BB 2 HEAE * F » T 2t B

ARFER S FEUF R RTLRE S RaZra FREAZFEL 4

EFR A G BERIT RS S A FRHBE IR > AP
FP~0,000 £ iF 5 2" E (Training Set) » 12 % 1,000 % iF 5 %z & (Validation
Set)o T 1 E &% it FH TR BRARCL 0 AP 2MFRL &1

Wt s LR BE SRR o

"https://huggingface.co/microsoft/deberta-xlarge-mnli

24 doi:10.6342/NTU202501519


http://dx.doi.org/10.6342/NTU202501519
https://huggingface.co/microsoft/deberta-xlarge-mnli

4.1.2 Z2WFE

AR A AMAR AT 2 AR AR S BHRELE 2P TRERS

Bl3& ¢ AdvBench ¥2 HEx-PHI -

AdvBench 5 ¢ Zou & A H Mz FABE[S1]> 22 25205824 % T AW
A A RBEAAFTHAUA B2 S cHEXPHIRIY Qi % 4 &4 (7] &4
OpenAl £ Meta LLaMA-2 ehig # goif @ B 7 e oL @ % FB e 7 TR K -

MERE LAY L@ RFR > F8ne 730Ld A 1HEFT T4

)
S
¢
-

330 £ o Hospz RV 2 P 4ok 4.1 9757 o

% 41 HEx-PHI T 25 T4 4 # %

e

K W) S BE wvﬁ<ﬂ¢°%%)

- fﬁ (Tllegal Activity )
# ™ % (Child Abuse Content )
% # % # (Hate / Harassment / Violence )
#2.;% (Malware )
% % (Physical Harm)
”i’ ( Economic Harm )
2 ( Fraud / Deception )
% (Adult Content )
Ji‘m il @ (Political Campaigning )
24 & J° 7 5 (Privacy Violation Activity )
% 4] {* p4 732% 3 (Tailored Financial Advice )

[l ?H-

/

SR B R ;%1
».%{1 T = (m\$75
‘MW \«n\fﬂ*

O 0 1N L B W~

—_——
—_ O

FENAS A [ 2] 5% A f it % 220 EEREAAL SN
gk et AFE T 50~ WildGuard » 3 B IF S R E > R T LA

% (Attack Success Rate, ASR) ¥ 5 1 & 4pik o

LAEmrE > AP ikdy WildGuard F > 2R 2 K T THRB c #HE T 2

dh4 2 B2 03w K 0 WildGuard ¢ » @ 7207 = R4

« £F 23 2445 (Harmful request: yes/no)
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e . F Mmw BiES (Response refusal: yes/no)

« 2% 53 v % (Harmful response: yes/no)

R APRAPTRLLFAL T3 R IS FRA AL S
?%‘}q%mbbl’]d ’ ﬁt’ Ntotal * ‘TF /F Fé'%%*:g{’ yes F";f'ﬁ; J ’}g%‘}qﬁém*ﬁ*
B P E A e

N,
ASR = X x 100% (4.1)

total

413 LR E#E

TR S A AR 2 AT R AT e 0 IR b ek 2

P
7

%

o}

_T
R
=\
?‘_.
«)
i
P
=
{
)
e
i
N
H

SELAGEA IS e AR A AT

o
o
~m

Rde% 2 AR X 2H 2 6 drck > APEESBE Lol R HEAFEL R
% (Baseline) : € % /2 (Weight Decay) & % # /% & ;2 (Dropout) ° i&% &
Gy T AR A EARY BAR BRSO B FEEE 2T

4.13.1 HEERBR*

BE RS E A A Sl o A Sl (LY ERE) EHE X
prd 3 & (Overfitting) o AT F £ L2 & R [113] 697558 < 454 &

Bw Ao AT

Lo (0) = Lser(0) + X602, (4.2)

R oo BRI Ly E R g T RIEN A E A S BEFRN S AR
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M i v ® (Adaptive Optimizer ) 4 Adam [114] @& * pF » ¥ i $ 1R 2 T g £
AT h oo B0 fRAR AT AP r AdamW [115] #r8 D enfi g N E £ R R 2
(Decoupled Weight Decay ) = iz » #-48 & R R IE 2 2 { 372 b » 2 &7 5

S Fren— WA o H I FTRP 4T

0 0—n-(Vol(0)+ A-0), (4.3)

GAFE Y AP AR 7 AdamW (5 B E ot R Y R E
FORE DT RE 0 BN FA S EN I S e d 2R 2

Behip B4R o m pd B F5Y > PR ANXZ 0 1@ d R R2MITL$8 -

4132 EZEREHE®

FRFEFEE LY IERT PRI A LA DR IR G T P
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