i e S oy 5 1 S GE LLM iR

Anyi Wang!, Dong Shu?, Yifan Wang', Yunpu Ma'*, Mengnan Du*
!Center for Information and Language Processing, LMU Munich >Northwestern University
3Munich Center for Machine Learning (MCML) “New Jersey Institute of Technology
{ anyi.wang, yifan.wang } @campus.lmu.de,dongshu2024@u.northwestern.edu,
cognitive.yunpu@gmail.com,mengnan.du@njit.edu

Abstract

A C AR K AE S 18 (LLMs)
HEBRRE ST ) — B R AR . AT, IR
TR R EARE TR TR, XEEEH =R
FEPEFN AT R . FEA SO, RATNHET
TR H g a4 F (a3 51 5 (SRPS) , iX
— A HE L BENS TR HIFN 4% 5 M i T
SRR ) N TR B RRAE . FRATT Y 5 v AN A
AR PR BOE TR R, BT IR
RPN KR, It — ]850
BEE AR i 5 | e . AT
YEATAS T A R A7 R R A0 B 45 ) Ay
FIRE, JFHEAET M 05 S AT 5 e P R
B S BT) Wo 30 A T 4% Ao E FEE J ofE AR
RUOBUBEY )y S8, UERR TR AT B
P TR . LR E TR A T
4k (CoT) # &, Llama3.1-8B 7 CSQA
FIIYER R 31.86 % $2T13) 39.80 %, T
Gemma2-9B ¥£ SVAMP |- M 37.50 % 3¢5
) 45.10 %, XLE6LERZLE T SRPS LT
LLMs #3881 T R 1, Mg 5T
%ﬁ?%é%@%&?%ﬂ%ﬂ%ﬁﬁﬁ
FEE.

1 515

KEGE R (LLMs) f£){Z /1 B 2415 5 2
FRRANA AT 55 R T BUBAYRE T, AR
(M) SR ?) L TEAIN (7)) DARHE AR
G8(?) o XSRS AR i B Y Bt AL
7, SEAE SRR Iz AL e I MR BB A S 2R 8
fif, SRRy AR TR AR

LLM fJ—~ H 2 55220 I & (47, 7
AR, — AR AR 7R DA A 46 E A
NP UL 5 () W7 KRB fE M i
BRI R RS AR T AR L SRR
YErd A, DASCBVERE SO0 . St
HHR R — DR GTAlREE . AN — 20
RIRIRCA BN, ARER R G A SO
IR R T 26 o TR DR DATR DA 7 o X i
7 ¥R EOIE A BB A RO St A A I 55 v
A B, RO fBOE A4 (0 REAS DAY B 5
AR AR AR (2) .

REMBOIEFAREERKWE I, HEA
AR EEI LA KB A AR B
e, REBIA FEMERB TR TRE, @
WIETERA (??) BIE IS M G . X
FHEAEEARE, WA R EATS . iRk
PRk 40 i AS AT T e E0k e
AL (?7) o XA ERE R RN KBS E
BT R TE R AR, X 2SS R IR
IIA—EXRBUEFRAARL (??) « HIR, X
BV SE AR A2 FEEVE, LR AERAERT
A P R HE BT R ) ] e s il BE . A
U, MRMERRR A fE B AR R A T, B
BHRG G| SRR IR T, =, DA
BT I BT 2 B B REA R B EAA
TR e T R, (7Y, AEE
SRR A — R BEAS RN AR AR 3 35 v 1 B ) LT
RPEHRE ) ©

AT RO HROR A M A R R, 3R
IR T — g e BT R il vk, i
H gt /i i f5d (SRPS) . FRAT1H 1
YIZMFEE B 4idds (SAE) KoM KELES
FEALAE F (0 47 F s 3 TR ) IR . AT
5 E A G TR R R S S R e B O B
k AL, I I SEARRAE A4 N F o ) o
Z A A A S R T A AR A . R
R, XA B R 25w, IF AL
ATV A 4a R 1, AT AR IR
ARCE s AT A R TN . R
TGP kNIRRT A 2 R ALY
e A2, FRATI6EH Neuronpedia (?) fEREEA]
FTE SCTIRE AT B AL A€o 47 ] 34 e AR 28
PERER LR . Bee, AVKIAE &k FRESER
KRR, IERHIR AR HEA 7 A Sk
KSR, FRATHEEHIALE consistently 34
0 TRIAGHERRRE ), TERZHUE R T
HETHIR A A M ERE . A8 5T
BT AR EE AT :

« JATHRM T SRPS, —FpAALE HASE /195
SR, AT AR SRR AT N
o AT MTIZRE SAEs 52 U AL 15

www.xueshuxiangzi.com



(] Non-activated
: I'+

Transfomer Layer | ——
0 .

D@?

u :
N S
Transfomer Layer

1
1
Wene|!
1

N

Large Language Model
H
N ﬂ

without
role-play

with
role-play

= (O-00 0-00

1
C J [
Feature Selection

Transfomer Layer E

i Ste'er:ing Strength
: >

. 1
Transfomer Layer | |

: : e, 44. ............. : :
/ . 1 [ without role-play | |
J [ J

Steering

Figure 1: SRPS HEZUARA . LLM $2 M AhRBUAYM A - —Flali i il (i idirn, 7 —MEeH . M
PR IFRICA v, e FORECA A OIEPRIIZR . AR g ARt T AR BE IR
ATPRFAEEPE DATR AT K A 1] ) o K SB 6 Y 1 i) e s o A A A T e A ) S A [ i s o %

W EPIEAT]

7™ AR RO TR -

o ZRRUHIHERELHE BRI, ik
SRPS fEfp e M R PR RE, HRIGH
THRIITIE R .

2 HBELAE

2.1 Hibi A bS5

AR RAGE SR (LLM) M17h
HE A . HYmibds (SAEs) (2)
i At R A — AR K T HOR 78 LLM Hry ]
Rty , 2R TiX—Hm. ? BoR,
SAEs F] DA LLM 1938 H B2 B L v 2 vl fig
REI B SUHRAE AT o A28 ) A7 kg 3R AT 4 0kE
FEAr. TEBLIRAE b, 2 W HFMFEIF AR
¥ LLM FoR i s X EA B LA, 2
T P ERAIL ] 0 S AT AR . AR SAEs
P E AR EE M A R, 2 5IAT
JumpReLU SAEs, A A S R EE
U Gemma2-9B ) K BUBLAY b SCHL T e de it iy
PERE. PE—2PHL, ? #R5R SAEs By mI 9 @k, 7
GPT-4 HyE %R T 23k 1600 J7 15722 1Y
AU ST T A A R A R T
PREYEN . XS R T SAEs TEfERER 2
BT LLM 277 A A 2t

22 fafabrEiion

A IR N BER R O — Pl KA
273 FCR S AR € BB 00 SR M i LB 5 1 35
ARo () o 2 FIAT LRI P BeA (i
HHERIET . (BB, WE— I aRE
feR, HREEZAM OSBRI FE5 B,
A OB BB R R 5 1) i e A €0 B Bt i B —
PRI T AR, [ M 0 E

PAT | SRR ) i S 1) BT R 1 A AT

TEHE AR, RESCERRY], X — R
AR AE AL TARES AT IR &
1M, A GRS A R AR o ?
X HAE R A AT 55 o i) B 0BT 1 A o
ML, B E A PRSI0 AR T s A
EVBETR MBIV RE, A EE 2 ] BRI RE
X LEFFTILIR S T A IS s B T T A=)
BRYE, iR 52— MR R T 5 FLRF 2 bR 5
REUE F A AL 55 P A HEPR IR RE .

2.3 GEAREAHER

CoT HEBHAY B & LA A E A g S At AT 55
AL R R GE AR (7) o B EF
[ AT LAS PR BR, FRAERIA R A S
AR IR BISCRE], XTI
Wham TRUROHERRRE ), I RE RS T EER
Ry FFSHIE RIS ER9RM. 2R
B CoT FE/R () H, B R T 24 4
HUSRE, I A BRI, SRR
CoT () 1, HEAERARTIA “ihHAT—2
—HBE” A AMNKBGE SR A5 CoT
TR, XA BRI BT 55 4 58 1 2R A B E
TE) Z AL 55 ] AL T AR R Z ARG T
AR DRI

3 BRI HER

AT, FAR S THET SAE W adh i
) (SRPS) HEZE, Wl 1 frR, AT JerE
) GBS A B N A, X SRR AR AR
REERBU A . BTk, ATHE LT AT
RN BRI, B 5
IR RO S HT kAR . BT E IFFE,
FATHE DT AR, HAR AR

www.xueshuxiangzi.com



WRER Y, RS R, %
SR ISR

3.1 BRIt B

FANTA AN TR NNGLE PR T N A
AR, BT — A IEREA T — A f ke
Ao IEFEABEE —ANHA A O R N 1
A, SRR AR NI B A7 A 2 A ] —
A R T RS SGE ARG 2 1 TR LT A
st ) A AT N R (), A AT
g FRm B, BRI ERITT
T LSRR R LR
XA, AR BEAR R R R
R, JEM R TIIZN SAE V5B TR 7
TERG . ARG, FATEEX A TR L BCF S E
RATFEE A0S, X TIR55 A
CIFEARIRAL . AR PRI, FATHERR
PRRATS ARSI SR (BOS) ARid. A
X BERRCAE A G PR R B B A
A RITESOME, BE e RSB0 R
AT AR, ATRE IR I ROR -

32 LR REAE £

NIRRT A O AT A B KRR, FA]
TR AEAS [B] -3 SAE WHEBIE 225w . B
SEBE, aff FR5 i A SAB RHELER A 1 (4
PHERIZRAS § DREAR RIS, T a;; F0R
(7] — AR AL B A 0 473 10 52 75 I B 0T B 35T
ﬁgfﬁﬁﬁﬁ%Nﬁﬁ$%¥%%%%ﬁ
T K

1
pi = > _lai; —az). )
j=1
W T WG IREE , Fe RIS N Xt
BEA PO o T U 0 B . 4 1() IR
B, el e SR RIS AT F (B B R
B2 WA R 22 57

o= 1" =i
1 & 1 &
:NZM@; >9)—NZ]1(CL;]~ > 0),
j=1 j=1

(2)

Hod 080 f7 2 BIZRAA MR A

PRI TS « MRHERSEIE IR . &q,

AT EEAEEREAR, RAT A RHIE E
T —ARPE %

5i = pi + B+ i, 3)

H g 2 — AT S, TP
AN B S A52 ) o

RGP AL TR S A AR
MREAZ 8], FPALSTS A AR ALARE , e 1o
JERWR 225 . w7 BN R 5
ZAOHEEEN, NEEGHT51S. &
JE B A B RSV BRI kAR T
TS| A AL &

3.3 SRR ERE

TEVERE Y kDS X NRIE S,
FATM SAE RG2S Waee € RV IGR A
M, b 4 @FHERECR, hORRE
TRAVAERE . R 26 A0 R A A 1)
FRHA v; = Wdec[iv :] °

H1 0] TGO R 56 & B MR AR R
B HI RN E S, PRI B[ Sl i 2 AR
B TS S B, FRATEEH — 2 ok T
GF R A A SR AR . AR AT
S E T kAT R I A,
TS IR AE AN B T HAE N AN IERE
ARFHPEIEEE o o ARG SmAS &
s € R PR :

k
s = Z oy - ;. @
i=1

N TR R R A i, 5] E S ok
A B A G — MRCER | BSREE R
IR AR S 2 BT RS R A ) AR -« A
L E RIS RN TR N v, A 2
ARG T, TSGR . RO
JE B ZE R R VTSN :

Thew =T + A+ 8. 5

e, AT RFRE LLM B R GG EE J7 H B RAES |
SRR RRENE, FATENE T ? Ry
PESKEM, FHRFHRY T SRS A -

[7]l2

HrneWHi

TEAAT T, FANTHEAT 7RI LE PAAL 3
fITRY A (43 38 5 | 5 ¥k A A A R T R A
FATETER AT (RQs):

s WEFEHA 1 ATMEISIAREZ RARE L

PEmBIAIERE? (55 4.2717)

o WFFERIRE 20 Bt SAE R A R REA

BUAE A Oy AR R? (55 4.3 75)

* RQ3: HE4% A A 1Y 45 Ak 40 AT 52 o 5% i 1%

AE? (SHDUY 4.4)

(6)

Tnew ‘= Tnew *

www.xueshuxiangzi.com



Benchmark \ GSMBK \ SVAMP \ CsSQA
Evaluation Setting ‘ 4-shot | 1-shot | O-shot ‘ 4-shot | 1-shot | O-shot ‘ 4-shot ‘ 1-shot ‘ 0-shot
original prompting | 52.84 | 42.68 40.26 67.60 60.30 59.80 72.24 66.75 31.86
Llama3.1-8B role-play prompting | 54.51 41.85 38.13 65.40 55.90 54.60 73.71 65.19 27.27
’ with steering 54.66 | 43.75 44.66 | 68.20 | 60.60 | 63.70 | 72.65 69.78 39.80
original prompting | 25.85 14.63 18.35 46.70 | 36.60 31.60 63.06 56.43 17.20
Gemma?2-2B role-play prompting | 27.90 1820 | 2426 | 4550 |39.20 | 55.10 60.11 54.22 25.88
with steering 26.61 17.44 | 22.06 47.40 | 38.10 34.20 63.06 - 59.54 20.56
original prompting | 66.57 61.64 39.12 81.20 | 79.20 37.50 | 79.36 71.99 41.69
Gemma2-9B role-play prompting | 65.50 | 59.51 49.73 79.40 | 75770 | 7530 | 78.13 73.46 46.44
with steering 66.79 61.87 | 39.88 81.30 | 79.80 | 45.10 80.02 71.99 — | 48.08
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Question: Each pack of dvds costs 107 dollars. If there is a discount of 106 dollars on each pack,
how many packs of dvds can you buy with 93 dollars?

Math is a process.

We know that each pack costs 107 dollars. If there is a discount of
106 dollars on each pack, then the price of each pack is 107 - 106
= 1 dollar. We also know that we can buy 93 dollars worth of dvds.
We can diVidEj? by 1 to find out how many packs we can buy.

You can buy 93 dollars /
107 dollars = 0.88 packs.

Output: 0.88 X
Output: 93

(a) Before Steering

(b) After Steering
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NEGATIVE LOGITS

POSITIVE LOGITS

N
.scalablytyped -0.08 /Math | 0.40
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(a) AR
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IndentedString -0.47 Quiz 1.35
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WriteLiteral -0.45 quizzes 1.13
Estatal -0.45 contestants 1.12
Christo -0.44 answers 1.10
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(b) IR
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Arithmetic Reasoning

‘ Commonsense Reasoning

Semantics Feature Index ‘ Semantics Feature Index
math, mathematics 74432 quiz 13980
tutoring, teaching 57569, 21959, 47110 contestant 14140
problem solving 102613, 126192, 41962 | reality 59617
thinking, reasoning, critical, analytical | 60715 contest, competition, exams | 15478, 26757
formulas, equations 13482 think, focus 42261
coding, programming 117154 host 1733
calculus, differential 90027 general 35525
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1 TR UG AT AT AR R (B G E
HEFF RIS ) BUEE A, 5 7E Pk A a R R
A AT A FATRF 52 FE 1) MAWPS (2)
H1 ASDiv-A (?) BlRERAGIERINGSE, HHE
SVAMP F 1045 b I a2 Fg B 12

CSQA (CommonsenseQA) (?) =— M2 Uik
) A AR, BRI A T TR
IRETT . B 12,102 AR R, A~ s
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(a) Arithmetic Reasoning

Please extract the final model answer (a number)
and output the answer in the format 'Output: '.
Here is the model response: {model_response}
Please strictly stick to the original model answer,
instead of answering the question yourself.

(b) Commonsense Reasoning

Please extract the final model answer (one of the options
in a-e) and output the answer in the format 'Output: '.
Here is the model response: {model_response}

Please strictly stick to the original model answer, instead
of answering the question yourself.

Figure 5: Prompts used for answer extraction with GPT-
4o
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Dataset Answer Format Nirain Niest License
GSMSK arabic number 7,473 1,319 MIT License
SVAMP arabic number 3,138 1,000 MIT License
CommonsenseQA option(A-E) 9,741 1,221 Unspecified

Table 3: X T IPAHEMERI (R o Noain FRGRELRIRAN, T Neese Frm MIFEAS AR

‘ Few-shot-CoT ‘ One-shot-CoT ‘ Zero-shot-CoT

o B X |6 B X]|0 B A
Llama3.1-8B |02 3 5 [02 3 3 ]02 3 3
Gemma2-2B |02 3 8 [02 5 14|02 5 13
Gemma2-9B | 02 5 11 |02 10 5 [02 10 6

(a) GSM8K

‘ Few-shot-CoT ‘ One-shot-CoT ‘ Zero-shot-CoT

|6 B X6 B X]6 B A
Llama3.1-8B |02 3 4 | 0 5 4 |03 3 4
Gemma22B |02 3 5 |02 3 10[02 3 10
Gemma2-9B | 02 10 20 |02 10 30 |02 10 30

(b) SVAMP

‘ Few-shot-CoT ‘ One-shot-CoT ‘ Zero-shot-CoT

|0 B X |6 B X]|O6 B A
Llama3.1-8B |02 3 10 |03 3 10|03 3 10
Gemma2-2B | 03 4 5 |03 15 5 |03 15 5
Gemma29B | 02 3 35 |02 3 35|02 3 10

(c) CSQA

Table 4: Fif A ¥4 1% B T 7£ GSMSK. SVAMP I
CSQA HE i, AN[FEEELUE H HES L.

1E GSMBK H1, 240 5| AR B i 1o 11 5
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ARWEHARE S . 512 HT, AT 20 B2
A5, R A A R S
AR, FEEERNER. 5192 )G, A
JER T A B EE R E IR AR AR, RES A AU
RSP RRAER IrE A F R, A= ETE
THERR I R T %

TE SVAMP w1 35538458 1 O REE S bl 743
FI| 7 8 R TS BT TP BE ) - SVAMP
5] S AE 5 | AT AR R R, DA
PR AR e . R RS, BB
ZZBX T E s, H AR AR
BR, HHZ T, i8S g e
AR AAEN R CEBE R “BP R
&7 AL, X R HAE RGN R RS TR
P HAER . RSP R, %
RENS S Ar i pE R PR, BT 515
FH R AT N2

£ CSQA Ht, ZZA4Z AR ] AT A 5t 1l —
FECHE PRV TR AR . AH HE R AR A T A
HRAT LR B SR, 22 Y
S R TR BIUGE B S bk SR A PR SR K R i
DR . X FRBAFRAT 7 YA DO T BB
S5 HHERRRE Sy, bRt TAER R L
S HIUAS ZR AN R T = SE AR o

www.xueshuxiangzi.com



Role-Play Prompt

As a highly qualified mathematics teacher, you excel at solving
problems systematically and explaining solutions with clarity. I
am your student, eager to learn. Please solve the following prob-
lem:

As an excellent mathematics teacher, you always guide your stu-
dents correctly through math problems. I am one of your students,
eager to learn. Please answer the following question:

Arithmetic Reasoning As a respected mathematics professor with deep expertise in solv-
ing complex problems, you are known for your clarity and preci-
sion. I am your student and need help. Please solve the following
question for me:

As a world-renowned mathematics teacher, you are highly skilled
at solving problems precisely and explaining them effectively. I
am your student, struggling with a question. Please solve the
following task for me:

As a mathematics expert with strong problem-solving skills, you
are deeply trusted by your students. I am one of them and need
your help. Please solve the following problem for me:

You are now a contestant in a general knowledge quiz and are
always able to answer all kinds of common sense questions accu-
rately. I am the host of the contest, and the final round is about to
begin. Let’ s kick things off with your first question:

Please take on the role of a contestant in a general knowledge
competition, capable of answering all types of common sense
questions correctly. The contest has reached the final stage, and I
am the moderator. Here comes your first challenge:

From this point on, you will appear as a participant in a general
knowledge quiz, and you must respond accurately to every com-
mon sense question. I am the host of this final round, and the
contest is about to start. Let’ s begin with the first question:
Imagine that you are now a contestant in a general knowledge
competition, able to correctly answer any question involving com-
mon sense. The final is about to begin, and I will be hosting the
match. Now, let’ s see how you do with the first question:

You will take on the role of a contestant in a general knowledge
quiz, equipped with the ability to answer all types of common
sense questions precisely. As the host, I announce that the final
round is about to commence. Let’ s start the game with the first
question:

Commonsense Reasoning

Table 5: FERAFE I HEIEMEN 1 b 1T F G I IR
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One-shot exemplar

Q : Michael had 58 golf balls. On Tuesday, he lost 23 golf balls. On Wednesday, he lost 2 more. How
many golf balls did he have at the end of Wednesday?

A : Let’s think step by step. Michael started with 58 golf balls. After losing 23 on Tuesday, he had 58 -
23 =35. After losing 2 more, he had 35 - 2 = 33.

Output : 33

Few-shot exemplars

Q : Jason had 20 Iollipops. He gave Denny some lollipops. Now Jason has 12 lollipops. How many
lollipops did Jason give to Denny?

A : Let’s think step by step. Jason started with 20 lollipops. Then he had 12 after giving some to Denny.
So he gave Denny 20 - 12 = 8.

Output : 8

Q : Leah had 32 chocolates and her sister had 42. If they ate 35, how many pieces do they have left in
total?

A : Let’s think step by step. Originally, Leah had 32 chocolates. Her sister had 42. So in total they had
32 + 42 =74. After eating 35, they had 74 - 35 = 39.

Output : 39

Q : There were nine computers in the server room. Five more computers were installed each day, from
Monday to Thursday. How many computers are now in the server room?

A : Let’s think step by step. There were originally 9 computers. For each of 4 days, 5 more computers
were added. So 5 * 4 =20 computers were added. 9 + 20 = 29.

Output : 29

Q : Olivia has $ 23. She bought five bagels for $ 3 each. How much money does she have left?

A : Let’s think step by step. Olivia had 23 dollars. 5 bagels for 3 dollars each will be 5 x 3 = 15 dollars.
So she has 23 - 15 dollars left. 23 - 15 =38.

Output : 8

Table 6: F1 X S AME R E ) FAEAH A ABE B ZE NI B o
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One-shot exemplar

Q : What home entertainment equipment requires cable? Answer Choices: (a) radio shack (b) substation
(c) television (d) cabinet

A : Let’s think step by step. The answer must require cable. Of the above choices, only television
requires cable.

Output : (c)

Few-shot exemplars

Q : Where do you put your grapes just before checking out? Answer Choices: (a) mouth (b) grocery cart
(c)super market (d) fruit basket (e) fruit market

A : Let’s think step by step. The answer should be the place where grocery items are placed before
checking out. Of the above choices, grocery cart makes the most sense for holding grocery items.
Output : (b)

Q : Google Maps and other highway and street GPS services have replaced what? Answer Choices: (a)
united states (b) mexico (c) countryside (d) atlas

A : Let’s think step by step. The answer must be something that used to do what Google Maps and GPS
services do, which is to give directions. Of the above choices, only atlases are used to give directions.
Output : (d)

Q : Before getting a divorce, what did the wife feel who was doing all the work? Answer Choices: (a)
harder (b) anguish (c) bitterness (d) tears (e) sadness

A : Let’s think step by step. The answer should be the feeling of someone getting divorced who was
doing all the work. Of the above choices, the closest feeling is bitterness.

Output : (c)

Q : What home entertainment equipment requires cable? Answer Choices: (a) radio shack (b) substation
(c) television (d) cabinet

A : Let’s think step by step. The answer must require cable. Of the above choices, only television
requires cable.

Output : (c)

Table 7: JiJ 5 SR BLELHE () BRI D UOR B B 4ERE -
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Model Task Evaluation Setting | Prompt 1 | Prompt2 | Prompt 3 | Prompt4 | Prompt 5 | Average | Standard Deviation

0-shot 2426 | 1766 | 1918 | 2328 | 2320 | 2152 2.60

GSMSK 1-shot 1820 | 1569 | 1645 16.45 1660 | 16.68 0.82

4-shot 2745 | 2691 | 2790 | 2691 | 27.82 | 2740 0.43

0-shot 5330 | 5230 | 4410 | 5510 | 4820 | 50.60 3.96

Gemma2-2B | gy np -shot 3890 | 39.10 | 39.10 | 3870 | 3920 | 39.00 0.18
4-shot 4470 | 4540 | 4420 | 4550 | 4370 | 4470 0.69

0-shot 2072 | 2211 | 2072 | 2211 | 2588 | 2231 1.89

CSQA 1-shot 5291 | 4955 | 5422 | 5119 | 5020 | 5161 173

4-shot 5897 | 5954 | 60.11 | 5889 | 5897 | 5930 0.47

0-shot 4473 | 4412 | 4428 | 4973 | 4397 | 4537 220

GSMSK -shot 5588 | 59.51 5534 | 5618 | 5603 | 56.59 1.49

4-shot 6520 | 6505 | 6482 | 6505 | 6550 | 65.13 0.22

0-shot 6780 | 6580 | 6350 | 7530 | 7390 | 69.26 459

GemmaZ-9B | qyapp 1-shot 70.60 7570 | 7170 | 7090 | 7460 | 7270 2.06
4-shot 7870 | 7730 | 7940 | 7930 | 77.80 | 7850 0.83

0-shot 3056 | 40.62 | 4333 | 4644 | 4439 | 42.87 2.50

CSQA 1-shot 7207 | 7199 | 7346 | 7125 | 7330 | 7242 0.84

4-shot 7805 | 7731 | 7813 | 7781 | 7805 | 77.87 0.30

0-shot 3533 | 3813 | 3692 | 3397 | 3495 | 35386 1.48

GSMSK 1-shot 4018 | 4185 | 3859 | 4003 | 4147 | 4042 1.16

4-shot 5239 | 5375 | 5315 | 5337 | 5451 | 53.43 0.70

0-shot 4670 | 5460 | 4730 | 5260 | 5290 | 50.82 3.20

Llama3.1-8B | gyapp 1-shot 5350 | 5490 | 5540 | 5590 | 5490 | 5492 0.80
4-shot 6460 | 6540 | 6390 | 6430 | 6450 | 6454 0.49

0-shot 20.07 16.22 18.59 1933 | 2727 | 2029 372

CSQA 1-shot 6519 | 6495 | 6519 | 6503 | 6405 | 6488 0.43

4-shot 7304 | 7183 | 7371 | 7224 | 7322 | 7283 0.69

Table 8: A ML =FhEda 4 b 68 TR TR 4/ (i SRR A TR AE AR B 2, 38 T Rl B3P i
B RGPS T IR I R R AR 22 . FERRA M =RPAGIcE T, RoRAARIfEZE

FARLARARH -
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Question: Mishka bought 3 pairs of shorts, 3 pairs of pants, and 3 pairs of shoes. One pair of shorts costs
$16.50. One pair of pants costs $22.50 and one pair of shoes costs $42. How many dollars did Mishka spend on
all the clothing items?

First, we need to find the cost of each item. One We know that Mishka bought 3 pairs of shorts, 3 pairs
pair of shorts costs $16.50. One pair of pants of pants, and 3 pairs of shoes. One pair of shorts costs
costs $22.50 and one pair of shoes costs $42. $16.50. One pair of pants costs $22.50 and one pair of
Now, we need to find the total cost of all the shoes costs $42. We can use the following equation to
items. We can do this by adding the cost of each find the total cost of all the clothing items: 3 * 16.50
item. The total cost of all the items is $16.50 + 3%22.50+ 3 *42=49.50 + 67.50 + 126 = 243.00
$22.50 + $42 = $81.50. Output: $81.50 X Output: 243.00
(a) before steering (b) after steering

Question: Out of the 200 Grade 5 students, 2/5 are boys and 2/3 of the girls are in the girl scout. How many
girls are not in the girl scout?

First, we need to find the total number of girls.
We know that 2/5 of the students are boys, so 1/5 2/5 of the 200 Grade 5 students are boys. That means

are girls. 1/5 of 200 is 40. So there are 40 girls. 2/5 * 200 = 80 are boys. 2/3 of the gir.ls gIe ir} the girl
We know that 2/3 of the girls are in the girl scout, scout. That means 2/3 * 120 = 80 are in the girl scout.
so.1/3 are not. 1/3 of 40 is 13. So there are 13 So, 120 - 80 = 40 are not in the girl scout.

girls who are not in the girl scout. Output: 40

Output: 13 X

(a) before steering (b) after steering

TR

Question: A family of parents and a child go to the cinema. The cost of an adult ticket is $12 and a child ticket
is $8. Then they buy 2 popcorns for $3 each. How many dollars do they pay in total?

First, we need to know how many adults and The cost of an adult ticket is $12 and a child ticket is
children there are. Then we can calculate the total $8. Then they buy 2 popcorns for $3 each. The total
cost. There are 2 adults and 1 child. The total costis2 *12+1*8+2*3=24+8+6=238.

costis 2 * 12+ 1 *8+2 * 3 =36. Output: 38 2

Output: 36 X

M ogscom )

(a) before steering (b) after steering

Question: The elevator in Jack's building supports a maximum load of 700 kg. An adult weighs an average of
80 kg. If Jack rides the elevator with 8 other adults, by how much will they have exceeded the maximum load of
the elevator?

8 adults weigh 8 x 80 = 640 kg. 640 + 700 = Jack and 8 other adults weigh 80 kg each. So they

eigh 80 x 9 = 720 kg. 720 - 700 = 20.
1340 kg. 1340 - 700 = 640 kg. weig g
Output: 640 X Output: 20

o9z

(a) before steering (b) after steering

Question: A pencil cost $0.50, and an eraser cost $0.25. If you bought 6 pencils and 8 erasers and paid $10,
how much change would you get?

A pencil costs 0.50 dollars and an eraser costs

0.25 dollars. So 6 pencils and 8 erasers will cost 6 pencils cost 6 x 0.50 = 3 dollars. 8 erasers cost § x
6x0.50 +8x0.25=3.50 +2 =5.50 dollars. So 0.25 =2 dollars. So 3 +2 =5 dollars. 10 - 5=35.

you paid 10 dollars and got 10 - 5.50 = 4.50 Output: 5

dollars change.

Output: 4.50 ¥

(ogsaes)

(a) before steering (b) after steering

Figure 6: >k [ GSM8K itk i B2 m il .
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Question: Rebecca wants to split a collection of eggs into 3 groups. Rebecca has 4 marbles and 15 eggs. How
many eggs will each group have?

split the eggs into 3 groups. Rebecca has 4 marbles and 15 eggs. She wants to split
She can put 4 marbles in each group. the eggs into 3 groups.
She can put 15 - 4 = 11 eggs in each group. She can split the eggs into 3 groups of 5 eggs each.

Output: 11 X /

Rebecca has 4 marbles and 15 eggs. She wants to Mathematics is all about thinking step by step.
Output: 5

(a) before steering (b) after steering

Question: Because of the decision Sofia asked the students to suggest specific types of food. If 218 students
suggested adding mashed potatoes as well as bacon while 351 suggested adding only bacon to the menu, how
many students suggested adding bacon?

Math is a process.

218 students suggested adding mashed potatoes 218 students suggested adding mashed potatqes as well
as well as bacon. 351 students suggested adding as bacon. 351 students suggested adding only
only bacon to the menu. bacon.We need to add these two numbers to find the
Output: 351 X total number of students who suggested adding bacon.

218+ 351 = 569. Output: 569

(a) before steering (b) after steering

Question: In a school there are 700 girls and the rest are boys. If there are 142 more boys than girls, how many
pupils are there in that school?

Mathematics is a logical process.

There are 700 girls. There are 142 more boys than
girls. So, there are 700 + 142 = 842 boys.

There are 700 girls and 842 boys. So, there are 700 +
842 = 1542 pupils in that school.

Output: 1542

There are 700 girls and 142 more boys than girls.
So, there are 700 + 142 = 842 boys.
Output: 842 ¥

(a) before steering (b) after steering

Question: Last week Fred had 49 dollars and Jason had 3 dollars. Fred washed cars over the weekend and now
has 112 dollars. Jason delivered newspapers and now has 63 dollars. How much money did Jason earn by
delivering newspapers?

Fred started with 49 dollars. After washing cars, Math is a process.
he had 49 + 112 = 161. Jason started with 3 Fred started with 49 dollars. He earned 112 - 49 = 63
dollars. After delivering newspapers, he had 3 + dollars. Jason started with 3 dollars. He earned 63 - 3 =
63 = 66. Output: 66 ¥ 60 dollars. Output: 60

(a) before steering (b) after steering

Question: Each Ferris wheel in paradise park has 19 seats. Each seat in a Ferris wheel can hold 15 people. How
many people can ride 20 Ferris wheels at the same time?

Math is a process.

There are 19 seats in each Ferris wheel. Each seat can
hold 15 people. So, there are 19 x 15 = 285 people in
each Ferris wheel. There are 20 Ferris wheels. So,
there are 20 x 285 = 5700 people in total.

Output: 5700

Each Ferris wheel has 19 seats. Each seat can
hold 15 people. So, 19 seats can hold 19 x 15 =
285 people.

Output: 285 ¥

(a) before steering (b) after steering

Figure 7: & [ SVAMP Bls 4R i 5% 1) 7n 6 o
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Question: What happens if someone kisses too long? Answer Choices: (a) strong feelings (b) herpes (c)
shortness of breath (d) excitement (e) arousal

The answer must be a result of kissing too long. The answer must happen if someone kisses too long.
Of the above choices, only herpes is a result of Of the above choices, only shortness of breath
kissing too long. happens if someone kisses too long.
Output: (b) X Output: (c)

(a) before steering (b) after steering

Question: Where is a good idea but not required to have a fire extinguisher? Answer Choices: (a) school bus (b)
boat (c) house (d) hospital (e) school

The answer must be a good idea but not required
to have a fire extinguisher. Of the above choices,
only boat is a good idea but not required to have
a fire extinguisher.

Output: (b) ¢

A fire extinguisher is a good idea but not required to
have in a house.

Output: (c)

(a) before steering (b) after steering

Question: The woman is watching television and trying to forget her day, what is her goal? Answer Choices:
(a) entertainment (b) falling asleep (c) getting fat (d) crying (e) relaxation

The woman is watching television and trying to
forget her day. The answer must be her goal. Of
the above choices, only (a) entertainment and (e)
relaxation are goals. (a) entertainment is the best
answer. Output: (a) ¥

The woman is watching television and trying to forget
her day. She is trying to relax. The answer is (e).

Output: (¢)

(a) before steering (b) after steering

Question: Competing can lead to great highs, and also great lows when suffering what? Answer Choices: (a)
winning or losing (b) aggression (c) gain (d) defeat (e) sweat

The answer must be about competing. Of the The answer must lead to great lows when suffering. Of
above choices, only aggression is about the above choices, only defeat leads to great lows
competing. Output: (b) X when suffering. Output: (d)

(a) before steering (b) after steering

Question: By learning about the world, many poor college students gain what? Answer Choices: (a) pleasure
(b) greater mobility (c) desire to travel (d) global warming (e) increased security

The answer must be abopt learning about the The answer must be about learning about the world.
world. Of the above choices, only greater Of the above choices, only (¢) desire to travel is about
mobility is about learning about the world. learning about the world.
Output: (b) % Output: (c)

(a) before steering (b) after steering

Figure 8: >k [ CSQA %dadiys |37 il .
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