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Figure 1. HE{A7:11 T Fl-5 g0 T 32— Fh EDUL T A 2%
PRV R, PRA SE BT RIF 7S R B & 25 ) )2 1251 (Gandikota
et al., 2023) .
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LRI IR 94T (Zhang & Nanda, 2024) .
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DAZH SR R s o A B2 2% K AR R

A2 T EL R iE (Wu et al., 2024b; Yin et al.,
2024) CCH—FMRA BRI M 56 . BT ASE I
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— HEfE 7T &, HOR/NAT DAY B DAfE i) Hoak
H (Gandikota et al., 2023; Zou et al., 2023; Turner
et al., 2023) o XEEMAE HIME ) B T —Fh TR,
LA DI A 7 FE AR KRR o B2, 5 B BIFSE ) f
WL T A RO R AR & — X

W 1 R, — R E LR R R T R R
BEALTY A, PAEREFSIWAE . — M Blx H AR
B EESESHE (Kingma & Welling, 2014)
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FATREIE il TAFR) S i E (Hu et al., 2023; Wu
et al., 2024b) , H#ITTLRALE, W T /\HEH
HEFLEMERN A BEAER A . FRATTHE Llama AR
i (Touvron et al., 2023b; Dubey et al., 2024) iz
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Title Suppressed Due to Excessive Size

RRAPERE

o FATKEL, — PRI (U] LZ Ak
ALY L, [RTES PRAS I I P2 R 1 i —— A
PERERI SR LT T 7 A T feE4h

HEZHR IR R R, B LK
LR RENS I R T P AR P2 o] o sl B T8 70
Agifdds (VAE) FAE-F RS0 (VIB), DA
B ] e AT . VIB E Ak B RES A R0 il i 54
BT A JZ BN AT 55 YR, VAE/VIB HigR
i AT JRARAE M HEWT, P A KL BRI A
RS ES AR AR R . RN, TEFRATRYBOE
FATEA T KL HURI, FOHRRR AW M,
EAERT — SRR T 3, SRVRE SRRSO 2R
W DL 22~ A

BT, FORFWORME N —F ORI, T RMEXNES
B (LMs) frAMmgdsdil. MmO Tiarss TIE,
ReFT (Wu et al., 2024b) 1 LoFiT (Yin et al., 2024) |
AN £ BE AR 13X A 0] 8 . ReF'T BNy A8 371 2kt
482 (DAS) (Geiger et al., 2021; 2023) Mgz I,
WERH TR AE 725 8] Fh IE A J@ X T 4E transformer
Pz (A1 52 AT 55 Jo K iy 4 il 2 R 2, 1 LoFiT
MALGE T TR IR BCR R, LT A M AL F 4 48 1)
ux (Meng et al., 2022; Stolfo et al., 2023) . XH
Pl B — AL R B AR R R 55 | AF
FRAT IR, 5S8RSR (PEFT) 7k
&L es  (Houlsby et al., 2019; Pfeiffer et al., 2020;
Fu et al., 2021; Hu et al., 2023; Zhang et al., 2023) Fl
LoRA (Hu et al., 2022; Liu et al., 2024; Zhang et al.,
2024) MHIESE . MBATRYSERFEIT, T2 2] ()T Fia] PADT
B 2 PEFT ik, dw iR E B DR 85iE.
BATH HEEBET ReFT, H A e &2 4
AR Az | (BP transformer $Z[]) (VTS
fii. HIE, FoATH F5AE ReFT HEZL T PEAEFRATEHL
S S

B o i 1T 5L O = S e e T3 2 e e
BT N FRIRAS, DATRARE 5 BB A fn] 28 20 3 45 ol
4728 (Subramani et al., 2022; Zou et al., 2023; Turner
et al., 2023; Li et al., 2023a) . 1T WEAEE R
PR E LT 250, R B T NS0T R Al
7 (Rumelhart et al., 1986) , W& 4HRAE (B0, 150,
¥i)  (Hewitt & Manning, 2019; Lasri et al., 2022;
Wang et al., 2023; Hanna et al., 2023; Arora et al.,
2024; Huang et al., 2024) FLBHEIER, W HEEL TS
A X Sepi R i (Wu et al., 2023; Deng et al., 2024;
Gur-Arieh et al., 2025) . #E&BRAF 230 T &R
ARAEMR XM A T HEEMER  (Belrose et al.,
2023; Ravfogel et al., 2022) , f§if5 HARME SRS k5
BRI Pk WAEREME AL 45 B8 (Nanda et al.,
2023; Park et al., 2024) . iXLEHF5Y RN T 18 S ARALT)
FORF G T S EEME AN TE . ElER,
HFEARCRE TR

L. PN

FATIAEE N AT T BT 5. T e, Jfl
RIS BT 28 e A AR A 5 AR e 0 2 RUR s 1Y
KX RIE, BATFAEE AR —E—1
TR

3T Transformer 1 H BHIEFHA (Vaswani et al.,
2017) BAEBW — DM AR K’ X =
{w1,20,... 20} FRBASFH], HGA o FRITFS
P —MFZ. WY = {y1,v2, -, ym } FRHHTFI
SRS, HE BT — 2 i B AR T PAE
LFos Mt P(Y|X) .

B — R A ROBCER R SIS 2, S )
ZUMNHEE X MY

Z(l) = {Zgl)vzél)a .- -azr(Ll)}a

b RZBESEANE, 2 BRI A
I BROR S

1=1,2,...,L,

L1. BRI

TR g — R B AR R AR C BT 3C
{5 B te R 20 o SRS LR

7 = Attn(ZzW) + FFN (Attn(Z1)),

Hr FEN FR—MM 20 # ARIEI M % (FFN),
I Attn(-) F7n transformer B P H 352 AL,
TERX T TAE, FRATIRAL T T {5 BB
M. FERARE BB, At EAR B
HE AR B R A ST &% (Ban, A85 H mises ) .
HRREE, TR, B R gE
R — 1 REL fo , ¢ SHUL, A?%%‘%T‘EE L BB
 ANACKE 2y N T =i U E - N ACKE

20 = f,(20). 1)
TATERWE R AR 5 S e rEAR BT
67 P %8 B ) 24 ] DA AR — Fhop e T T . X

R T —FIEIRNOL, LS SR £y R T2
OIS 53 B A

TESCERAT, S A H AR AT AL 5 v T AT 55 Y BE
XFF 2T, XA S e/ M TN i R 5
i Z AU (CE) 2k

Low = ~Exy) [l PYIfo(20))] . (@)
S S T DA BB 25 P

Lop = ~Exy) [log PVIf6(20))] = H(Y|£5(20)).
(3)

MR T AR, FAT KR (B transformer Ht) 2
) F) T2 ) T
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Title Suppressed Due to Excessive Size

Y AR 47 2 A1 07 A XU
LY fo(29)) = HY) = H(Y [ fo(21)).  (4)
TSk
H(Y|[5(2D) = HY) = 1(Y; fo(2)).  (5)
AN SRR K
Lop=HY|f3(2V) = HY) = 1(Y; fs(217)). (6)

BT HY) XTNAASI ¢ RUEE, oMLK
WK S T RAACEFE

arg m¢in Lop =argmax [(Y; f4(210)). (7)
¢

A XAE T A ARIRAF AR FNEzoR, e
I H bt o B oK A5 S RS b, XA iifl
FORAENE IR A ORFFAIIOR S AT 55 AH K A5 [F] ) T g
A PEFETE AT B A

FEX i, FATE RN AR, H
TR 2 AL, R B 5 P OB RERS
I RAEEA > I RERILY A

1.2. bl

VFZ e R oE A B, 38 Ak V8 1 Tt A s 5 v DA ol
HAHR (Gandikota et al., 2023; Turner et al., 2023;
Han et al., 2023) . THUSCRANRT H—8i; M,
L] P 08 i . 201 i A A AR o X FEBH T T S )
ARG BN AR K. — A AR 2 B sh 4 idas
(AE) 274245 Hzhgmibss (VAE) . VAE HE
BURFER 0 o P s, (ALY W] DAL B2 ST W AE
fii (Kingma & Welling, 2014) . FAHRRFFILBARN
fﬁ?{;$ﬂiﬁ}§§7 YA A HE 15 W] AT Bl > ST
Bt -

L.3. BPL T WS Hfe

N T A BT SRS S, RATRAER S
ik B 15 (Kingma & Welling, 2014) . %A@ 36
WA ATL R A P BT 28 Ay 3 115 5 R Al B M 7 78 e
B PR, (R R Ak RS i 5 RSB
% N E M MLP )2, Bt DL F oy i
W AFR Z

Z =MLP(Z) =WTZ +b. (8)
FATRF IR A2 A N (p, 02) BIBEPLZ . FRATA
HAEMZTHREE, AR BB B i, AT
FH S R

pw=MLP,(2), 9)
logo? = MLP)og »2(2), (10)
o = exp(3 loga?), (11)
e~ N(0,1), (12)
7 = p+o©e. (13)

:{iﬁia MLP[I, %l] MLP10g02 %gﬁ?ﬁ%iﬁb ﬁﬁ © %%
ANZICEMA. BEHLIER A e (FEHLERAS) , ERir
BREAE S fetfid AE il p M o [A ORI I €
A AL

1.4. YIgsH b3

7 PRSI ERNE SR M, IR R g
ZIEFEA T AN BEAL T HUZ , AR T2
TRNAE: 55 14 22 SUIR 3 2K B/ M -

£=-E(xy) [log Proz(Y115(2"))] |

Hp Mo T Fn iR gE S BT FENLT 102
HBW ARG . TR, BEESERSHLN
BEBLIN 24 70 21 5] MLP,, 1 MLP, 2417 0] 24 2] %0
(oD, oI,

R T AL BRI AR Ty 22 17 A AR RE PR, &
51 EET H b i 5 B 3 177 A AR 2 R 7 oI 3K
HEHAS LR THEFHRA M, AT B0
ERE G LI B R 4 W fn wirD
IR TR Z BN Z R A B . FAl ] ok
ESUR Sk

Vmin = min(min(WY), min(W+1)), (14)
Vmax = max(max(W®), max(W 1)), (15)

o IXARAURERE JE A R T T IR R R ) A
1 E SR A, A B TAE ARSI A 5] R i [a] I f
FRRE L. MAAENGRZ BT —, FAEREAT
TR AP ORR E

R T VEAGFATR) o3 AT T 5 v 5 18 T SR e R AL
R, ATHE 28 FIrh TR A, H4E
A TARFBSERL &G BmEFLT, A1
2wl SOTA FEMRERE, W ReFT (Wu et al.,
2024b) , FATHIH FEEET pyenve (Wu et al.,
2024c) MER) . ReFT PR HELR MR B T Z Al L
&£, 11 (Hu et al., 2023; Liu et al., 2024; Wu et al.,
2024a) . HiXLLZ HIR TAESRL, KAWL T Llama
ZY|EAL (Touvron et al., 2023a;b; Dubey et al., 2024)
, JuEIM Llama-7B/13B #| Llama-3-8B. FATFTA
LI AL R TR GRS (bfloat16 ) (54~ NVIDIA
RTX A6000 GPU | #4711

FATRIPAG P (1) BRBEM (i) 22
BE. HIOL, FATEERA R R TR 2
R ORI, BRI IR L U O 0 A G A
wlaT e RE . Bn, FRAES)R A T PPAX L
T, 5 LATSCHR P SR T HR

1.5. ek

ST ZEEERE, BT RED (Wuet al., 2024a) #il ReFT,
FATAFEE A MLP #1 SwiGLU  (Shazeer, 2020)
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PR HELL,
B o

XA JERE, AT ReFT HDAHT I S4005 4L
R (PEFT) J5ikibdT 7 HB AT sy it ds:
Prefix-tuning (Li & Liang, 2021) , RED (Wu et al.,
2024a) , LoRA (Hu et al., 2022) , DoRA (Liu et al.,
2024) #1 ReFT (Wu et al., 2024b) .

PAVPAE M R T IR o . 2 Ay

Pointwise intervention function fy :
« MLP: Z=W"Z+b
o Llta: Z=WoZ+b
e SWiGLU: Z= (WO Z +b) ® GELU(Z)
e ReFT:Z=Z+RWTZ +b—R"2Z)
Distribution-wise intervention function f(; :
e D-MLP: Z=p+o0e€
e« DORED: Z=p+o0e€
e D-SwiGLU: Z=pu O GELU(Z)+ 0 O¢€
¢« DReFT: Z=Z+R(u+o0e—RTZ)

1.6. ZEdEMRA

FATTECAH I HERLE VA U AR IEIL L e EIPAG
AT TTIE .

ST HER, FATH BoolQ (Clark et al., 2019)
PIQA (Bisk et al., 2020) . SIQA (Sap et al., 2019) .
HellaSwag (Zellers et al., 2019) . WinoGrande (Sak-
aguchi et al., 2020) . ARC-e, ARC-c¢c (Clark et al.,
2018) #il OBQA (Mihaylov et al., 2018) . %y AA&=L
e 2 WURFEI 2, 4E — D HE RSB REEER
A R RER B S, B CoT iR,

STFEARMER , F/ 14 AddSub (Hosseini et al., 2014)
. SingleEQ (Koncel-Kedziorski et al., 2015) . Multi-
Arith (Roy & Roth, 2015) . AQuA (Ling et al., 2017)
. GSM8K (Cobbe et al., 2021) . MAWPS (Koncel-
Kedziorski et al., 2016) #1 SVAMP (Patel et al ,2021)
o ?%i;*?ﬁﬁ%@?ﬂﬂiﬁ*, CoT HEFATERBELY
HiZH o

XA BEN, FATT 8 AR R P m itk fE . Hu
et al. (2023); Wu et al. (2024b) FFEN. FeATib 2
BT EEET R E R .

X R BREE DR, FRAT18 A Commonsensel 70K
BAREIGBAL., X TRARMER N, AT
Math10K Zi#inde . 3SR £ i M Ih B ) il o 41
A RN . AT GSMSK I 24— o
YERFF R, HTRBREBESH, TV HXAAES

YTRATHF ReFT WA A RN D-ReF T, JBUHFF
S ah AT AT v

BORAE MR 0 2. FNIAFEN S EE R T
B S Wu et al. (2024b) B 6 H 18 B AR
KESHOTETHR (1), BERE (). TR
(r ) THE (p ). RN (bs ). PNGREL ()
s (I ) REBSFALTTRAE LT TIRE, H
IESCH R EHEITTE . PRAEUEAER % 7 Phefit.

2. BIAT

PMERIBFE AR 22008 (B, THMHET g
J2) SR EXIWRTEH, BATE AT BRI
FSERS, DARREMERESR TR HWRAL

2.1. {WBRsE: D-THU |

FoATHE LA B E B I AL SR B b i 43 11 9T 45

P AddSub, SingleEQ. MultiArith, AQuA . GSM8K,

MAWPS M SVAMP., %ﬁﬁﬁﬁfﬁﬁﬁikﬁﬁ
s FERETEE R [ D524 T =R 1 T 45

ﬁﬂl’ﬁ 2 fow, T IURDTIET, ReFT AT RED,
SwiGLU #l MLP fRFF 7 5L PERE. TCigpniEt
WL A RANR, #fR T — A2 o
WA SR BERIERE T . 4 TR 252
i, HERRTEA 0.7 TRERIZY 0.4, XEWEHZEM T
B )R TR T A

RORIR TR PIAEX (I 27 ), %A%
HIRZE TR BT R Z T ZRMEE. Hit, R
FLEAT T B AE AL e P AR A 2 TR B A A S 7E
MLP. SwiGLU. RED # ReFT ', {1 D-ZE{AAE
I PR 2R R MY +4 % , X LoRA —
DoRA — ReFT (Liu et al., 2024; Wu et al., 2024b)
AR B v o XSS T I 2 L 1 A A1 T

e Rt

FATBERTRELY /L e UEAT T —BH R I FEFA]
Wik, € © o FERFIEVET R A BEPLYY RiDAS
AT GRS TR . X B, o fURIEEA R
Z BIRRHEZEAERE, T € 42X P ) ORRYHRIE . I
H e fRNTREB IRRE I MRS 25 6] .

FAHE D-ReFT BB A, MK N 0.2, KT €
MG 1 A A0 ZE4RE] 3.0 o 4 3 FiR, PEREM
ReFT %] D-ReFT fifi%5 (4N T e =1 ) Hif
HEERINGE . XRIBINRE WA € ~ N(0,1) 754
HARERTERE. AW, dE—218 e 5IATERE
J7 2%, BRI R EH- S B EA TR E -

FNIWETT 7 R 552 2] 20 A0 A e 22 2 TR (R A
(o A MRS A &MWﬁﬁﬁﬁﬁﬁﬁF%¥
BIMERRE . A 77 PR, MERREERIAR S R IE A
RKER: ARERR R I AR R IS, mhnifE 2=
BARN 58220 RIS . XKW, AR T
BORWZE, PUNENRR T8 A T Bk X k.
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Figure 2. RFEZKM D THAETHZ RN FAHRA T Llama-3-8B LN EAREME Ei-FH154: AddSub,
SingleEQ. MultiArith. AQuA. GSM8K. MAWPS 1 SVAMP. {HEREMNE, B2 D THENRE, 2R THZE

Z I BERES

Accuracy vs Epsilon with Stability Regions
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Figure 3. % D-ReF'T 1 e i il 7K 7] 4 9 -0 B
W6 = 0 [GEHA T, W EFICAEIAN ReFT, it
F e > 24 AT, D-ReFT HEA A F o522t K
5.5 BB R R E 1Y 1K 0

3. AT

TATIEAL T D-ReFT A M2 R LRy EM, &
SRR AN gE R . B2 K et
N, BATIAT T NEMEETT, PAKE T
RS T R G R, AT, ®OTMWET
il D-ReFT B2 /DA-HIZ . FRATHE T Y Ff
fii & : D-ReFT o5, , D-ReFT 500 , D-ReFT 75 o
, fl D-ReFT 100 % , HAFHRFERH D-ReFT #ift
B2 TE . % 1 BoR THE /AN R R
FHUEEWITERE L. 45K, D-ReFT 55 —HML
THIFGZ SR ReFT fI#A Y PEFT 7k, i@
TR LLaMA #iR, xe4E BaniE T D-ReFT fri%
AEIRE R R R RO T A R . R 77 BoR
T ReFT fll D-ReFT {RAKRMEIILER . RATWEEH|—
Sk ¥ D-ReFT W HTHI 25% W2, I
¥ ReFT W THIGZ LB e ErERE, mrEil 2
[ D-ReFT [ FH—BIELA L (RI5I AT Z RN
) &S EAERIE DTS, X FRIH AR AR
A S 2 P (T ALY S, o 2 (8 A e
M WTTIEE RS RN .

AR A AR TE S AR IR R A X 1Y
FEAMRATE . WX B g T, R

TRE T EER R, ERENZR, b
b T LT RARRRE . X FPREALE SOV A )
REZ RIS, JERIE——LHET R BRI RIS
%\g}ﬁiﬁiﬁiﬂuﬁﬂﬂﬁﬁﬁ%\ BT BRI
PAEAE

3.1. BARHE

KATET ReFT XA PEFT /v A KA (LoRA,
RED #il ReFT) 7EBEARMEPLEIE S LY £ AT P
#. f#f LLaMA-1 7B. LLaMA-2 7B #l LLaMA-3
8B (B 77 ). AW B SRR A F
AR TREZL. HEHHEERNRZ, D-ReFT 59 FEIH
PR ST R BUS T S OISR R, IFFE GSMBSK
Ml Singleequation % JEHEA(T 45 P LB H (4. X sLgh R
HER T HAE DA /D S 80T A 1 i AR )5 T 4 A 5%
PE, B ReFT HEMATHENZES R

%,

3.2. Z% (%) 16T B

— BRI, D-THa5I ABSMISENTI7
ZT, WTREMRE THEREROPE T . EATE TR (7
) BT BRI, AR SER P R 22
Wkt FATRRRICE N 8. 16, 32, 64 71 128, Hix
B SHRCEIE 2 x .

80
781
>761 m
9]
© 744
O 721
9]
<< 701
68| HEE Pointwise Intervention °

661 I Distribution-Wise Intervention
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rank
Figure 4. 7£ Llama-3-8B "5 5 AR HE BEAT 55 e AN [ BL 17
TERE: -
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Table 1. LLaMA-1 7B/13B, Llama-2 7B il Llama-3 8B #£/\/M IR RS ErteE SEUE W PEFT Jrykiff T, ~
T e R ME LS S BUE Wu et al. (2024b); Liu et al. (2024) . 41, £ Llama-3-8B #1, D-ReFT o5 o, FEa¥kt
HI 8 Al D-ReF T, HLRFFR T 24 )74 ReFT T,

Accuracy (1)

Model PEFT Params ( % )
Bool@ PIQA SIQA HellaS. WinoG. ARC-e ARC-c OBQA Avg.
ChatGPT * — — 73.1 85.4 68.5 78.5 66.1 89.8 79.9 74.8 77.0
PrefT * 0.039 % 64.3 76.8 73.9 42.1 72.1 72.9 54.0 60.6 64.6
AdapterS * 1.953 % 63.0 79.2 76.3 67.9 75.7 74.5 57.1 72.4  70.8
Adapter® * 3.542 % 67.9 76.4 78.8 69.8 78.9 73.7 57.3 75.2 723
LLaMA-7B LoRA * 0.826 % 68.9 80.7 e 78.1 78.8 77.8 61.3 4.8 747
DoRA * 0.838 % 68.5 82.9 79.6 84.8 80.8 81.4 65.8 81.0 78.1
ReFT * 0.031 % 69.3 844  80.3 93.1 84.2 83.2 68.2 78.9 80.2
D-ReFT 95 ¢, (Ours) 0.046 % 72.1 87.4  81.1 93.7 85.4 84.7 1.7 80.4 82.2
PrefT * 0.031 % 65.3 75.4 72.1 55.2 68.6 79.5 62.9 68.0 68.4
Adz;LpterS * 1.586 % 71.8 83.0 79.2 88.1 82.4 82.5 67.3 81.8 79.5
Adapter? * 2.894 % 72.5 84.9 79.8 92.1 84.7 84.2 71.2 82.4 815
, LoRA * 0.670 % 72.1 83.5 80.5 90.5 83.7 82.8 68.3 82.4 80.5
LLaMA-13B . o
DoRA 0.681 % 72.4 849 815 92.4 84.2 84.2 69.6 82.8 81.5
ReFT * 0.025 % 72.1 86.3  81.8 95.1 87.2 86.2 73.7 84.2 83.3
D-ReFT 95 ¢ (Ours) 0.037 % 74.3 87.1 83.3 95.2 89.3 87.1 73.6 85.9 85.1
LoRA * 0.826 % 69.8 79.9 79.5 83.6 82.6 79.8 64.7 81.0 77.6
DoRA * 0.838 % 71.8 83.7 76.0 89.1 82.6 83.7 68.2 82.4 79.7
Llama-2 7B ReFT * 0.031 % 71.1 83.8  80.8 94.3 84.5 85.6 72.2 82.3 81.8
D-ReFT 95 ¢, (Ours) 0.046 % 71.3 86.7 81.8 94.1 87.3 86.1 73.0 84.2 83.6
LoRA * 0.700 % 70.8 85.2 79.9 91.7 84.3 84.2 71.2 79.0 80.8
DoRA * 0.710 % 74.6 89.3 79.9 95.5 85.6 90.5 80.4 85.8 85.2
Llama-3 8B ReFT * 0.026 % 75.1 90.2 82.0 96.3 87.4 92.4 81.6 87.5 86.6
D-ReFT 95 ¢, (Ours) 0.039 % 78.3 934  83.7 96.1 89.7 94.9 83.1 89.4 89.1
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7 = 0 : Deterministic inference (Z = ) (17)
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7 > 1 : Increased exploration (19)
0 < 7 < 1: Reduced stochasticity (20)
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We investigate the following hyperparameters
for our experiments:

o THUZE (1): FERALPYHTHRYEER .
RCRARYE AL AR T S ) 30 2 i o
prirzEd0

o WEEERUEE (e ): TR PR s
Ao X TR REE T AR PN KF-

o FERM (r): AT T2 AR,
RBRE T TR FTAE T 25 A A 45

o THIME (p): THMHTZETHME
(Wﬂﬁ[;, FERS S8 B ARG SR — b2 BT e
ZJG).

o HLER (bs ):
AR
B,

o YIZRitHL (e ): BIAAEREABRLE B
HOE KB X 230 MR WSS AT Z AL
AEST.

o 2EE (Ir ): Yk B RS HOE T
P BRI SRR IR E

( IR A ARt AL PR A
X 2 S MR I Raed A ) A

7.1. ReFT

We investigate the following hyperparameters
for our experiments:

e EIK (Ir):

o TEMFR (r): 8 8 16 HUREAE. HHEh)
Bt 256 AL RIET

o THOE (p): f7+I7 2 BI-EMAREE
AN o

o I (bs ): 8 . HATLIEH THEEERA
A, BIEE =4 T AAERE], FA]
TEIRTH Rl LB A

o YRR (e ): 12 BOEREAE. FEFRATHYSE
g, RRNGR YD E] 9 2 FBUERE

9e — 4 ,

W
o THUZE (1): BurTEE, HHENA
LRIV VE S 2
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7.2. D-ReFT

We investigate the following hyperparameters
for our experiments:

e 25K (Ir): le—3 8 3e—3 .

o FAS[EFL (r): 8 3k 16 Rt KR
FRAn 256 %A RIETE
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7.3. LoRA

We investigate the following hyperparameters
for our experiments:
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o WA (s ): 8 . FATLIEH THERA
M BBRAEECN 4 . BT NAFERE, A
TOVE Xk B SR TV il

o WZEHP (e ): 6 RREAT

o THUZ (1) BRTEERE, HEMNX
SRRV Ve S 2T

14

7.4. ¢ fa,

We investigate the following hyperparameters
for our experiments:

N E JUSE

o THUE (p): all + PrafFF AL EAGT
il

o WK (s ): 8 . FATLEH TR LIR
N4 BB A k. T AR, FAT]

o WIZREEEL (e): 9 BORET

o THUZ (1): BUuRTREBE, HEMNK
BRI ZRBOR b -

Te—4 ,

7.5. SwiGLU

We investigate the following hyperparameters
for our experiments:

. HIH (Ir )

o THIE (p): all - FrARIATS O EHER
T
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PR = A MR A . T AR,
HAMTCIER X LSBT I Al o

o YIZRM (e ): 9 B RAEAE.

o THUZ (1): BukTKsE, HEMN%
IR IEBOR Bl
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7.6. ZJ2mEy (MLP).

We investigate the following hyperparameters
for our experiments:

. 2% (Ir ):

o THE (p): all + FrAMRICAEARDE
T

o WA (bs): 8. HATEEMTHAR
BB IR = 4 BB RER AL . T N FEIR R,
AR R SR

o WgRiE (e ): 9 MR A

o THUZ (1): BUuRTREBE, HEMNK
BRI Z RO et

5e — 4 ,

8. Bpndko

FEAAT R ATREAGE A SO0 A e . S
FRATREE Hu et al. (2023); Wu et al. (2024b) [l &,
1 AN B R E D RURT B AN AR A T4

8.1. W PR

BoolQ. BoolQ (Clark et al., 2019) ##E&E 2 — 1 H
HAAE 5 SR A B Bk L 46, BE# T — ot
) [ AT 55 . ZBRAE At 15,000 /R, H
H AR 1) AR AT DAAR B T i B v i 4 8 T B
B B R RIIE . BRAERIE T B A A
WO, R U 2R A PP A AR B PR R SCRI A T30
AR E T FE . BoolQ 7E H AAE F AL A5
o X TR A MR 00 AT S AR R
REREAT I MEI . LBk ko AE T 7R AR A 42 ) BN
Big Z RIMAN R &, BSOS M2 R i1
FKAREIRER

Instructions: Please answer the following ques-
tion with true or false, question: does ethanol
take more energy make that produces?
Answer format: true/false.

PIQA (Bisk et al., 2020) ¥cliafieid /b, BYEMT
FRIILE P35 5 b Y S T B . S i
S S P T b o] T S
BRAL I A BRI A2 AR A4 ]
BORRE TS, T 45 T B HE T 0 W BRI 11 3
SEEE . PIQA PhEBIRE B AR, 45
EONIELR . B AR, B
LR BT BT IR 4E 45 P AT RBEI0 5

15

2

el

\5

Instructions: Please choose the correct solution
to the question: How do I ready a guinea pig
cage for it’s new occupants?

Solutionl : Provide the guinea pig with a cage
full of a few inches of bedding made of ripped
paper strips, you will also need to supply it with
a water bottle and a food dish.

Solution2: Provide the guinea pig with a cage
full of a few inches of bedding made of ripped
jeans material, you will also need to supply it
with a water bottle and a food dish.

Answer format: solutionl or solution2

HellaSwag, The HellaSwag (Zellers et al., 2019) %k
R — N EMENEL, BAEIEAL B ARG S AL
HREIRE ) . BT 2019 4FHE, th 2 DA,
R T 25 18 SR ) e PRARSE , MOBET H H A
WIS . 5172 HAREIEAEA R, HellaSwag 5i
A= | RN e A1 ES EOF B I U 8 & i g i
el B A PR BIENZEIR R R N T RN i ofE
Iy SRy R, 30k 26 I A A MO T s v ) ik e At
BRI G E T T B S R A B AR BRI 45
HellaSwag ) B A #E7E N T8 BE R F2 I = 1 5 A Y
BN EETA,

Instructions: Please choose the correct ending
to complete the given sentence: Roof shingle
removal: A man is sitting on a roof. he
Endingl: is using wrap to wrap a pair of skis.
Ending2: is ripping level tiles off.

Ending3: is holding a rubik’s cube.

Ending4 : starts pulling up roofing on a roof.
Answer format : end-
ingl/ending2/ending3/ending4.

WinoGrande, WinoGrande (Sakaguchi et al., 2020)
Bl 2 — N RHUBEY B SR TE F I R R A, BT
AN TR RERGEREIRAE Sy, Rp il @A B R HERE Y
5 N. 1l Winograd Schema Challenge [ 5 H 3k
ALY 4k, WinoGrande £ 5 it 44,000 M4
BT A ACTRI A AT [P, 3ok 28 ) R R SR 7 5 it
FURAEO I F R R . B ) R — B R A Y
3O, MRS — AR AR, AR5 2 AR RE
AR BT i E IR R O S T g o i DL A R
Fa v, iR R AR, BiS TR
Gi R RIS g AL . WinoGrande B RN AL ES
S AU E A PR J i PRAT: 55 ) T A R B v, HE 5D
T AT RER G RN LAY BRI 10 K e o
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Instructions: Please choose the correct answer
to fill in the blank to complete the given sen-
tence: Sarah was a much better surgeon than
Maria so always got the easier cases.

Optionl : Sarah

Option2 : Maria

Answer format : optionl/option2

ARC-e. ARC-e (AI2 #EFEPRL-FRiEA) (Clark et al.,
2018) BlfseE — MU/ MR R BB E S, B
PPN T BE R SRR B RE J7. ARC-e fH
NIRRT T 2R RS 5
ARPRMRR 2 B, A N A ReBIAL AT HH
AAPEMHERE. 5EEBXR ARC (AI2
i) AR, ARC-e BAETFALSEA KR B, 3
HWMNFIAEE I P RS B R A R
ZHALI RIS, ARC-e /ESRPEIN AT FR 40 AL HA [H]
BEPL2F A O R RE I A ME T, AHEEE
AR ST 5 5T T B

Instructions: Please choose the correct answer
to the question: Which statement best explains
why photosynthesis is the foundation of most
food webs?

Answerl : Sunlight is the source of energy for
nearly all ecosystems.

Answer2 : Most ecosystems are found on land
instead of in water.

Answer3 : Carbon dioxide is more available
than other gases.

Answer4 : The producers in all ecosystems are
plants.

Answer format

o an-
swerl /answer2 /answer3 /answer4

ARC-c ARC-c (Clark et al., 2018) %i#nfE 2 AI2 #
Bk (ARC) B—5r, ARk g
&, BTG AN TR RS LA PEARRE 1. %A
PR Bk BN FAE SR 2 Wk e, smiii A
FIHERE, ZOREBAGEBFE RRR, S 5ERZRN
PRARANMEIE . X L) gk F 2P RleE e, AEE4Y
2 A PrEEsE A ER RS, (2 ORI AT 1z
BB 7 AN ff o F) AR Ty A DR S e . W BT RA
P AR BN ZS, ARC-c BREEME—Fh X
b T SRS S T BOR 2 R SCRE R AL
RAEMIKTE.
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Instructions: Please choose the correct answer
to the question: A group of engineers wanted
to know how different building designs would
respond during an earthquake. They made
several models of buildings and tested each for
its ability to withstand earthquake conditions.
Which will most likely result from testing
different building designs?

Answerl : buildings will be built faster
Answer2 : buildings will be made safer
Answer3 : building designs will look nicer

Answer4: building materials will be cheaper
Answer format : an-
swerl /answer2 /answer3/answer4

JAARNE  JFEE (OBQA) (Mihaylov et al,
2018) Hhufee —MEE, T PRASHLE - I A
SEE T A S S A R BE 557 RE R [m] LT B2 14 )
WHES . SEGERHELIEAR, OBQA ZRAL
AR BER RIS AL A R AF R, b7 BT Z
PRAERARIEWT IERE R . R th 2 P4,
TR Iz BB TR, Bk O s HER AR AN A e
J1o R SMRARAHER RS, OBQA BN
BB RG FIRFRFN TR R A firE TH.

Instructions: Please choose the correct answer
to the question: A person wants to start saving
money so that they can afford a nice vacation
at the end of the year. After looking over their
budget and expenses, they decide the best way
to save money is to

Answerl : make more phone calls
Answer2 : quit eating lunch out

Answer3 : buy less with monopoly money
Answer4 : have lunch with friends
Answer format

o an-
swerl /answer2 /answer3 /answer4

8.2. AR

AQuA. AQuA  (Algebraic  Question  Answer-
ing) (Ling et al., 2017) AR 8 S — A & |18
HIGEUR, BTEHESI B HEBRFN [ SRS 5 A T 453 i) B
Ge. EH—HRBOABARL, B E A 2%
B RANTEAN 1) B Ry %o EAREXT T U ZAE
1 G e BN R DL T B AR TE R i 5 4 1R Y
BEARUJCHA YA . 3R ) R B HAH 1 74 i ke
F5, AQuA fEWFRA L RBIE T AR SR, ax sk
BB UIEM S, BT e HE L AR
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XIS AQuA SN TRR K5 N TR RE A ATk
WA, fedt B sk MR AEE SRR .

Bl A rectangular piece of 150 sq m has a
length which is 1m more than the 4 times the
breadth. What is the perimeter of the piece?
Answer Choices: (A) 60 m (B) 61 m (C) 62 m
(D) 63 m (E) 64 m

Let’s assume the breadth of the rectangle to be
2 . According to the problem, the length of the
rectangle is 1 m more than 4 times the breadth.
Therefore, the length of the rectangle is 4z + 1

We know that the area of the rectangle is 150
sq m. Therefore, we can write:

Area = Length x Breadth

150 = (dz+1) x x
Simplifying this equation, we get:

150 = 422 + z
150 — z = 422
1 15
2
_r_——==0
VL
Solving for z , we get:
r=1732 or z=-0.732

Since the breadth cannot be negative, we can
ignore the negative value of x . Therefore, the
breadth of the rectangle is 1.732 m.

Now, we can find the length of the rectangle:

Length = 4x +1=4(1.732) + 1 = 7.148m

The perimeter of the rectangle is the sum of the
length of all four sides. Therefore, the perime-
ter is:

Perimeter = 2(Length+Breadth) = 2(7.148+1.732) = |

Rounding off to the nearest integer, we get
the answer as 17 . Therefore, the answer is

ki, The AddSub (Hosseini et al., 2014) %ffa4E
T ANTZ I NLP EiE, BAETPABA R g R
TR RE ST B H X RSB R AL A, Hop
B ) — 0 I B s ) B TR A ) SC il
R, N BUESE R . ZE RN A
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PRI R 1R 5 A2 0, (R R ORA A R 0 F T
BT Gl KERAREARIZE, AddSub 114
VPG NLP RGUHE PRI ARBE ) A5, B
JECR R > RN T BERT N S5 B U

Ui W: There are 7 crayons in the drawer .
Mary took 3 crayons out of the drawer. How
many crayons are there now?

Step 1: Start with the total number of crayons
in the drawer: 7

Step 2: Subtract the number of crayons Mary
took out: 3

Step 3: Perform the subtraction: 7 - 3 =4
Answer : There are now 4 crayons in the
drawer.

GSM8K., GSMSK (Cobbe et al., 2021) iR —
A 85K e . 1 T 2 FEI/INF R SC U B
B, BIEAEMEN AT REM RERILEE ). Bl
rH B 1) A R R 2 AR AD IR e A5 R A i
F5E, SN PG TE B RS R A e
HYFE SEIEUR . IX B8 AR BT R T IS A 3 5
TR EATTHE B A PR SO /N A w7 . il i et
TUEES MRS Z L B 4E , GSMSK B h
g Al RGIF K2 s K- &, [T Re e 2
Fi ORI 22 22 20 B i) A

f§73: Mr Boarden is remodeling his bath-
room. For every square foot, he needs 24 mo-
saic tiles. How many mosaic tiles would Mr
Boarden need to cover two thirds of his 36 sq
ft bathroom?

Step 1: Find the total area of the bathroom:
36 sq ft

Step 2: Calculate the area to be covered by the
mosaic tiles

36 sq ft x 2/3 = 24 sq ft

Step 3: Calculate the number of mosaic tiles
needed

24 sq ft / 1 sq ft per 24 tiles = 1 tile
Therefore, Mr Boarden would need 1 mosaic
tile to cover two thirds of his 36 sq ft bath-
room.

The answer in Arabic numerals is 1.

MAWPS. MAWPS (22 i Sk @)  (Koncel-
Kedziorski et al., 2016) , & —~4 M0 N 1
BERA, BTEAEHE B MBS ARSI 5T, %A
LT TRFEREA . B UAE i 2 R 8l
PAEAAES BRI, fECHH R v B e
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I Bl E A 7 B AR LR P SR Y 5 5 BT
MAWPS i 5138 I I A 5 2 HL 1 5 B AR A
Ber SR RE DRI, SRE T SCR BRI E R
b2 bl 1 D3 B i PO S R SN Bl i il P S
MAWPS #o—AEEifE, JfEdE AT RGAER T M K
HoAb AR ) BE ) K e

Bl Nicole found an orange caterpillar and
a green caterpillar in her backyard . The green
caterpillar was 3 inches long and the orange
caterpillar was 1.1666666666666667 inches long
. How much longer was the green caterpillar
than the orange caterpillar ?

To find the difference in length between the
green and orange caterpillars, we need to
subtract the length of the orange caterpillar
from the length of the green caterpillar.
Length of green caterpillar - Length of orange
caterpillar = Difference in length

3 inches - 1.1666666666666667 inches =
1.8333333333333333 inches

Therefore, the green caterpillar was
1.8333333333333333  inches longer than
the orange caterpillar.

The answer in Arabic numerals is

1.8333333333333333

MultiArith, MultiArith (Roy & Roth, 2015) $#i4E
NI = I B R R AR A, U
SE TR B2 A AR SO R . B S
PAE SRIE T S I 25 A ), R AR B 2 A e S
A, PEPUH R MBHRE S, HFPUTIES M B ARZHE A
IR R 52 SV RO A ek
LR 8, R R A7 —ER, MultiArith i
AL RGIE S AR )R- RERE )T . B iEsh
NLP BFFEHisbi S st e i, Fenl @i a6 5 2R S
S B (R R 2 [R) PR 2 B T
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Bl : At the schools book fair Sam bought 13
adventure books and 17 mystery books. If 15
of the books were used, how many new books
did he buy?

To solve the problem, we need to find the total
number of books Sam bought and then subtract
the number of used books from that total.

1. Find the total number of books Sam bought:
13 adventure books + 17 mystery books = 30
books

2. Subtract the number of used books from the
total:

30 books - 15 used books = 15 new books
Therefore, Sam bought 15 new books.

The answer in Arabic numerals is 15.

Mijj ¢ The SingleEq (Koncel-Kedziorski et al.,
2015) Bffde e —Fh & TR, B8 SR8 AR
RS SN K, R e B AR . %
PRt E 7B, A A L — R
e 4 2 P RE A AR TR OR AR, (0 B IR DA
PLEsas B, BHEPF B S RGN E St TR,
PR AL A A Z R RR4E , SingleEq i€
TEBFFE N D REAS PR ZR A5 2 2 BT 22 R 2% 114
VARSI OTR, DASR R E 8RR SR AR AR 1 HETf
PERNRCR . HEROPER IR TR IR S N ZRimts Al
REAS AL TR 2 W Ty e AL, A HER80 IR A 2 T 1Y)
R R 0 FH A
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Ul :  Oceanside Bike Rental Shop charges 17
dollars plus 7 dollars an hour for renting a bike.
Tom paid 80 dollars to rent a bike. How many
hours did he pay to have the bike checked out
o

Let’s assume that Tom had the bike checked
out for %hours.

According to the problem, the cost of renting
a bike is 17 dollars plus 7 dollars per hour. So,
the total cost for x hours can be represented as:
17 + 7x

We know that Tom paid 80 dollars to rent the
bike, so we can set up an equation:

17 + 7x = 80

Subtracting 17 from both sides, we get:

x = 63

Dividing both sides by 7, we get:

x=9

Therefore, Tom paid to have the bike checked
out for 9 hours.

SVAMP., SVAMP (Patel et al., 2021) (fijeAB AR
Tl AL EARAY ) B AR 2 — RGO SRRl A SR B4 i) A
Ef, BTEHERI LA S BB ) R Y RE ) -
SR ANF, SVAMP Ji i 75 b B Al . 5%
A Fe B 51 A S AR BB AE AN (] 3 55t b ) S
PEFIZALRE 7o B IS B T T B4 A g
B RE AR, (ISP AT RE7E S8 B b
R M E R S E . T R 2 RSB A A
SVAMP BYEIHAME AL S HEE . R ET
SCHRCZ B A, SRS TR RSN
HERLAN AR TE S AL BRI K e .

Bel]: Matthew gave equal numbers of crack-
ers and cakes to his 4 friends. If he had 32 crack-
ers and 98 cakes initially. How many crackers
did each person eat?

To solve the problem, we need to divide the
total number of crackers by the number of
friends.

Step 1: Find the total number of crackers by
adding them up.

32 crackers

Step 2: Divide the total number of crackers by
the number of friends.

32 crackers = 4 friends = 8 crackers per person
Therefore, each person ate 8 crackers.

Answer: 8
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