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Abstract

AR AL A (PRMs) FE 7435 5t 18
T PR AL AL 1 R (55 R g T KBS H R
A (LLMs) JyHChEE . SR, AT
PRMs == 5K T 5 & X0k, XS R
EEIz A R MAE. BRARCERE T
i LLM SEF 7o AR AL SCR i 7 s
B H B EEE R TR R, M2
W& TSRS E AR S AN, B
AR B2 A PP s o X DAGE B B = RE 1Y
WB . AT X B, AT TS
MRz ALR S AR R i #E (DG-PRM), B
BA— DR AT SRR b . 2
Y BE 2 il kT e . DG-PRM 2 2526 86232 i
HE AT RER 4. AT EZ )
TGS, BT R R ITi %
it SRR B A3 IE %t . SEG 45 SR,
DG-PRM 7E 8l BN H R A7, B
FRRTE T RAAE B R AT S5
FW. oW ER, DG-PRM R 14FH:
N TN, RN T SRz AL RE
Vip

“Judgements prevent us from seeing the good that
lies beyond appearances.”

— Wayne Dyer

1 54

AR (PRM) e $ v R A 5 A
(LLMs) MEREJS T A #4545 2 X HEAIIE (Ue-
sato et al., 2023; Yuan et al., 2024; Zhang et al.,
2025) . SO fc 4 H AR B S Bt 45 R &
JiltZl (ORM) “R[A], PRM % T RHMESF
AT H R R ) PR B AR (Setlur et al., 2025)
o XA EARME T AR KE S (Liand
Li, 2024) , JUH @ TEBIRITREEERL . A AR
KA IR IT RIS A fr) i (Wei et al.,
2022) . LA AR, PRM X TR R
BARAL BRAT AT 55 HUfE ) 2 X 2L (Lightman
etal., 2024) ,

PRM W] PAJ™ 32 #5732 i e s A i 2
B kA G RER G (Wang et al., 2024a,c) #KiHi T

{ Xpgiu,xjhuang } @fudan.edu.cn

Question: Consider a satellite that is in a circular orbit around the Earth. The speed of the satellite decreases. What will
happen to the satellite’s orbital radius and period of revolution? Please justify your answer using principles of physics.

Answer:

Judgement:

Step 1 (/)

al force Th

Step 5

. ceural
Stey
v decreases, the gravitatior ds p. The misconception her
required centripetal forc is ral inward when its spee
inwa er orbit
Step 4 Stey
. _— . corred epler's third law and concludes
Using Kepler’s third law, T2 o« 13, a larger r implies a
Fs th rbital radiu: n rbital per
longer orbital period T
ep 5 (%
N N 26M !
Applying the escape velocity formula gives v =222,

261
the new speed corresponds 0 Tuew = -

Gym
The total mechanical energy E = — % increases as v
ases to

decreases, so 7 decreases to conserve energy.

Figure 1: —4~3¢ § MT-Bench ) #7, Hr LLM
HHIWT AL & Ay, AR, EHE BT
# PRM Jy¥A K RE 7053 FI H -

R il 7 A R R4 b B AP IR S IR A B R
IR oM. RS R 3 e 4 = TR
HERRRE Sy, (HENTFAAES TBRH (Zhang et al.,
2025) . HART S, EAEEREREWRN . 2T
ZZME S (Luo et al., 2024) , THFETTAbARiE
W A5, X EMEAIRTS . BLAb,
i 1 5 & i) 25 ) PRM 38 5 2 0 HH e 22
Pz ALRE ), HARFREZ B R FEd (Weng,
2024; Wen et al., 2025) . 5—J5Th, Aot
R AI A LLM SRB AN TARyE:, k4
A EEIRPRIC A IR EAT 1%, accordingly $i
(L IE TE B 6 ) S 45 (Mahan et al., 2024; Cao
etal., 2024) . EIRA MR IFIH LLM A= B
WS BE T, AETPALATE SR M T —2H [ 5 i b
#fE (Ling et al., 2023) , BRI T HAEA ] s
A M

AN, BATHY LLM-as-Judge J5 ¥R 1 % fe
() St (B, TR/ %) T 240 T3 (Kwon
et al., 2023; Gao et al., 2023b) Tt & A W {E
PE R, e A ™ S A RIS AL,
B 1R, ATWES LLM RS F&E W
TG SE R . 2, H Rl ) AR
R T4 — R, 20 TR IR Z
FEER™ .
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TEASCH, FRATTIH B e 24 i 2 i g A v
FEAEM TS SRR (1) o sl o i v Al
e, A (2) OB Ta— e, X Ik
PR BRI Z AR S, AT RR 6 T 22 il
RIS N AEFIZ ALRE JT o A T X SE Bk
TATFIAT —FFFIIRELL, TN Z 1k
A FER A (DG-PRM), BYE H st @R
WA BCE Rl . FRATIHE AT FH 2Bl SR A7k
M LLM W7 3B 2 07 T PP AR e . AEVE
flidfirr, BB A K A, XS
DG-PRM fEisiiyz b FRI . FATIE5]A
TIARFE AL, ARG S ik
PEHE . TOREAXT, $RULPARRRALE bR, 52
et DG-PRM £ PRMBENCH 323
TSR, R T EL0Y PRM g ). i
AR R SO SRR E S, DG-PRM g3
AT LLM fE) 2855 B REL. A, 5
LLM-as-Judge J7 A, DG-PRM 7R H B35
IR RN A1 SN 5B Az AL e

AR EZ DTN -

o RN T DG-PRM, XA HEMLER F
TE M 3 30 7S HAE A 58 P a2
Jil, PAMEAL LLM SR sH .

o HALEZ R AR, RATEIAT —
FhET B S, DASH AL I A 3 2
HIAR AR B TR — 25 P4

o FRATEAE AR ISR TEAZ T T Y
RIihfE 5 PR I O, AT B AL S R A
SEVREASE

* DG-PRM i $ (kG . 4R0RLRE (1) K
Jil, WEARETF T RKBE SRS AT S
R PERE, RIS RO U RCR A
FLEIZ 1L RE

2 HHRWESE

SRR, EIEIAL S R N 2
TP H S IPABIAU 4 (Ouyang et al., 2022;
Kaufmann et al., 2024; Sun et al., 2024a) , 4t 5.3
JiltAl (ORM) ELgN T iz i, (464
4Pt (Daietal,, 2024) . F2# R f#E (Cobbe
etal., 2021; Yang et al., 2024b) FIfX iS4 i, (Dou
etal., 2024; Sun et al., 2024c,b) . FFIIHFSY, 10
Wang et al. (2024b) , #—24"J& T RiIE5H
YEJT  FEA HPE IR — Bk R IT
K-, ORM 1] DA% A4 il 5 (Stiennon et al.,
2020; Ouyang et al., 2022) F14:= lif % (Mahan
etal., 2024) . F|JIFHBIAGE F A M -— 402K
SR I AR B (Gao et al., 2023a; Chen
etal., 2024a) , Ifij 4= B B2 ) R B0 05
A (LLMs) Wil 1R Al (Zhu
etal., 2024; Li et al., 2024c) ., Zheng et al. (2023)

UEPA T LLMs "] AR {3t ] 37 Hm] e ) 2
Jil, 5N 2

M R E A (LLMs) BORBE 2E4b
BSRATSS , BN S 2 AR iC R
ARER . 24 LLM % i B BERE I, x4
L PR B PR I A PR B A T PR AR A IR . [
b, A B A R 2R S A A R il A 2
(PRMs) M —Fif#hds 5. H piA4E PRMs
WA P TR AT, Blangley:, xee
SUSAT I . BE RS, SRR R LLM 1E4L
SFE R PRI B — A IR
VRS O S AR 2Rl , TR BOCRE SRR 7 3
A I A 2 A Rt O TR Y T A i
FER il ORI, XKLL A AT IARR S 7 H) 2
R ITE, R AEBCA PG . ME— 2RI O
o B, XNTREAES, WiZFIELHHE
FRRINE S, R0k AL T BE 2 A
IR E S . I, WSSt
RER il — b AR

Whhfsi' . RINME SR EiRfe= > by
— A REEHM (Sutton, 2018) o R JFI{E S
" A =2 A ThRyE (Bai et al., 2022a)
FTF N (Glaese et al., 2022) #1 Al )/ (Lee
etal., 2024b) . N THRYER 5575 2% b
AR, XTI HE & U HAER (Lightman et al.,
2024) . Mu et al. (2024) I\ AZKFRF LR
RE E B A% 356 2R A e 3 TR B9 AT ok, X R 300
B R A BAR BN AR 155 Z% . 3T R0
P RGE, g, R dmidas b TiEE s
B, SRR IR T AT — A . 2R
1M, XFE R E G, TR RS )3
HAehdi, FERAESHA (LLM) 168
AWHE R, PFRC S5 A AT Rk AR
2 (Bai et al., 2022b, 2023; Li et al., 2024b) .
Kwon et al. (2023) #2258, 24 LLM H/EfCH
LR A, AR T RS P E AR —
2. RS, McAleese et al. (2024)
FH AL B LG N TAREI R 51 3 2 i A i
Cao et al. (2024) fIEH] LLM $ it %25 52 2 il 15
FAHRHEE T TR AL ERE. AT, M4
HIIHFSE (Gao et al., 2024; Chen et al., 2024b;
Ling et al., 2023) i & 48 o 100 ¥ th 19 9153 5%
Heyw, MZM T LLM A gl oA 35 1 45
FEE.

3 mig iR

3.1 PRI

AR AL (PRMs) SPAl S G i o g o
PR, AR A 45 R (Lightman etal,
2024) . HE—AEA x G g RN
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n BT
g=1{9W,9?,..., 4™z} (1)

PRM S4B 50 4R — AR5 1O
FER R AR BRI

3.2 JRREE

JERIEZE (Johnson, 1967) i B LM 12
A B R IRRE I RS . S
d AE=3 [ (1 — R R {v1, va, - v} A
BRI D, JRRREE M RRARE H

‘H = HierarchicalCluster({vy,va, ..., vy}, D)
@)
BTN o R N PN PR
B
Vi - V4
Dcosine i, Vj) = 1-— . J 3
@) =1 e @

2 BintiAbh (Miettinen, 1999) , FA14
TGS H AR Z [ AR . F R 46 S AR
SN B R SRR T M HESE
Definition 1 (Pareto Dominance). 25 %€ W~ v
Moy, BANTE B A BB, 54590 5
K {s&i), . s,(j)} b8l {sgj), - sg)} , fi# y; Pare-
to-3Zt y;  (ICfE wi -5 ) AR

Vie{l,...,k}: sl(i) > sl(j) and 31 : sl(i) > sl(j)
“4)

UNSRBA HAAESIE — M, W2 Pare-

to-fx i, FTA Pareto-die DL A 4R A F4 B T

Pareto Hi#.
4 DG-PRM

fE LIRILRL -, FATIEN 2 DG-PRM, EIFG
PO F Sl AT P R AT R
1P 2 B, SHERIBTE: (1) KL HRE
U S RLE AR, Q) 1755 RUBL I
BT SCAIB I, DA () 2 T IREATHY
BT R AL B R 33 55

A1 IR

SAKELCT G FRER 3L PRM T, DG-
PRM A6 F1 20 A HC 4B Ao L2 B 24
Wl SEE S (5.9-) , FAIBH—
AHIBIBRE T AT N2 5

U \7($7Q+7Q7), (5)

(567:[)4_ - )ED

Hrr T s —H R bR, R A4 BR
g+ BT -

Rraw =

Algorithm 1 Z 7513 2% 5 43 i

Require: Step- ¢ §(!) , Reward tree 7, Distance
threshold ¢ , Window size i , Reward function
‘R , Analysis function ¢ , Embedding function
V', Distance function D , Score function S
Ensure: Reward set R, Score set S
1: Initialize R=0,85 =0
2: for each timestept = 1ton do
3: if t —p <0 then

4: Select all available previous steps up
tot —1,ie, {1, 9@, . .. 5t}

5: else

6: Select the previous p steps, i.e.,
{g(t—u), g(t—u+1)7 el 3)(t—l)}

7: end if

8: Retrieve corresponding rewards and
scores: 7, = {(@(t_“),r,(f_”), s](f_“)), .

9: Add Z; as supplementary information to

reward function R
1. Cal ¢ = ®(g®, P
11:  foreach ¢; € R(5®,T,Z;) do

12: for cach child " of rP"™ do
13: s =DV(6:), V()

14; if 5 < ¢ then

15: Addr\" 1o R

16: Cal s,(f) = S(r,(f), g1, 1)
17: Add s to S

18: end if

19: end for

20: end for

21: end for

I H SIS UERR IR B AT AR (1 LR
sk B.) G, BAVGE T —HEREW R =
{ri,ra, .., rm} o

AT LI E SRR R TR, FRATREE
FRUE LU A IE G5 o B BRUE 7 B
AB|—A~ d Y1) 525 6]

v; = V(r;) € R? (6)

R, BAT NG EZUORZE (Zhang et al,
1997) KM@ T o I T W TUAR, fh
52 B BT BUE & M A

if Dcosine<via Uj) < f @)

AR G MU LR A
SRR EE )19 i :
T = ({rhremt phrent ) {pghild L pchildyy
(®)

merge(7;, ;)
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gl Step §'® AN
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’ ~ . \
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VL So - 7 1
N Tl P

---------- l [T Coarse Reward Selection

PR puhrsd iyt
TR T ! (@1, @3, @3,...} '
L @Y ! : o
RN — | n= (] ) |
1 Sy L
|

1 Fine-grained Reward Matching |

! (
|r7parelnt | 1Se = {(sén‘ sén) , (s;a), S;m) }

_____________________

_________________________

S2
.. Pareto front

RN
VAN
{yoY

(oo
s}

S3

Pareto Optimal Set = {ﬁ'gt),ﬁ’gf),)?’gt)}

|.rlchild ||r2child ||r3child ||.r.4£hild |

(a) Automatic Process Reward Design

(b) Dynamic Process Reward Allocation

(¢) Multi-Object Reward Optimization

Figure 2: DG-PRM #ffit. DG-PRM [h = FEEELBRAN: (a) ARSI, @il ] e speA

Xt g A G- BISIHPRIE, F5k LERmifE R Sy B R AL 25 )

, I E VRIS A (b) SRR 25 7>

Tie, RSB YR S h S S e BRI BE 2 i P FOARRLEE SL3h " AR B A b 153 3¢
G (o) Z BRI, BTSRRI EEMRITEAL 9O A B .

AP Z R AR L2 2 A A — ) DA
B LA B I ) A AR AR B R

xR T 4E—4 9O, DG-PRM £
BASIEPE B AH 2 il . AT B e Z HI)
IR LR SUE R

7 = {3, ", V) i€t —pt =11} )

Horr p BRI RRCRM 1R/
BRI eR R R SRl IR B A Y A0 AR
ifE:

parent _ parent

pharent pparent 3 — R, T, L) (10)

SRR SCRIE 1, A TR AL D
T T EARLE VAl AR B PR T

JE
T
{¢i,17 ¢i,27 .. } - Q(Q(t)) Tgarent)
, H A EFOR R PR R T
AR AL BE P T, FRATTRFH DT
BT R TN T ¢y AR
J5 rg € children(rP™*™) | FRA14E
o = Dcosine(v(¢i,j)7 V(Tk)) (12)
VERETARE ri IS S M PRAL 75 T
B AT B ¢
r, € By <— Hgf)i’j 10 < C (13)
IRt B i AR A T a1 1
R :

R, = U{Tk | 71 selected from rfmm}
i€T

Y

(14)

, Hp = {0 | P was selected by R} .
RSB e € Ry BRI 4 115 5R
TR G TP
s = 8(r, 90, T,) (15)
BE VR TES K i AR, X
1 DG-PRM HEE4R LG A 1545 1 1 A K il i)
Bolso

42 ZHERIDRL
YT R, PRI S, TR AT
O S B O b X TR ¢ %
i (00,08, BT
ST

U={3" 13" 5" ~9"y a6
fite, T HERIRATE, JErR i SR O RO
TR
v={@V.s" 4 ev,33Y g0 - 3"

(17)

FA1JH% DPO (Rafailov et al., 2023) PASZELH
B FF SRR B T AL

Lpc-prM(0) = —E(ﬁ)@g))ev [loga <5A(t))}

(18)
FCrpr A 0l e R D B 2 ) Y
X 25

A0 =P =G0 a9)
i, (<)

et (9], ?3(<t))
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BEAL, S (9) FIRAEWE o HIRS TS WS ey
TELERA « MZ B 9D FAEMSE 9
PIXFEL LG o X PR RIBBA PR 2 ) A AT
BRI  ARE I BRI R L IR
5 S
5.1 VLB e
h T AL DG-PRM T 1ot F 22 Jal A5 9 R0
F{ ¥l PRMBENCH (Song et al., 2025) % #
£ o XAHEUEN A 2T PRM8OOK 158} I,
B 9 AR HE R A 6000 AE0 1] T ZH A
15 T RAKT It AR g0 1) 3 il ASE Y 3R A 7 4 T A
fili s

R T it 7Ffl DG-PRM T {Z 155 i
HRNE, TATMA T ZAACEA R S5385  F
554 — TS5, BlEARS AR L. X
L6 SO

* ZE £ MT-Bench (Zheng et al., 2023) ,

Arena-Hard (Tianle et al., 2024)

s B} QASC (Khot et al., 2020) , fk2%
QA (Weietal., 2021)

o %51H : StrategyQA (Gevaetal., 2021) , ARC-

¢ (Clark et al., 2018)
KT HIREM TR A, AIFEREE.
G AL RIE R, ATRATER SR A
HEl

52 SR

X1F PRMBENCH , FA1{#iH5 “Promoted as

Critic Models” it & 4H [A] (e &, HdHE g
AT QwQ-Preview-32B  (Team, 2024)

, DeepSeek-R1-Distill-Qwen-32B | DeepSeek-R1-

Distill-Qwen-7B #1 DeepSeek-R1 (Guo et al.,

2025) , AW E A BB ol-mini (Ope-

nAl, 2024c) il GPT-40 (OpenAl, 2024a) . 7F
— . BhEE AR I S, AT T

DeepSeek-R1-Distill-Qwen-1.5B  fiI DeepSeek-

R1-Distill-Qwen-14B &4 . S T #4 EE R ), 3¢
fi1{di F§ BAAL/bge-en-icl 5% (Li et al., 2024a)
Ktgg vV, YERE d BE R 4096, WTRCEE
25, FA1 ] BIRCH Y% (Zhang et al., 1997)

KB H o BRI AU, AR DeepSeek-

R1-Distill-Qwen-7B V£ 48 FHAL, I35 B
TS GBS =025, BEBSE
C=02FEKHSH pn=20. FHXEHELH
SLE A IRFES AT, HSREWME 2?2 i
3?7,

XfF PRMBENCH , AR E H&RAEH
Bk, KT L IF DG-PRM WA, 3

fIT#E General, Science £l Commonsense 35

HPATFREHITIE . (1) Original - JEIAHELAY,
BT . (2) ORM: FATYIZ:—A 223l
PR Sk 57 i PR AR O TERD BT R (3)
Critic Models: 2 Song et al. (2025) , FA]
SIFRANEFEA (LLMs) 254t A i o g7
22, ¥:HE Mahan et al. (2024) , F&{7IX 4y Critic
Direct, HIAEZY B 24 i gh 5, Al Critic CoT,
RPAE R oy e it A T HE B R T AR S5 A A BB & .
(4) Human Annotation: JE A THRYE L REARZ:
ERETINGR, VR ERR.

BATEAES B I AT Implicit PRM  (Yuan
etal., 2024) , X@E— AP RhHEL, B
R4R=T ILEE s B.2 o FRATERR], K
IREHREXT TG B X EEL, PAEARUER
DPO Z:52% i (Rafailov et al., 2024)

53 FEigif

PRMBENCH . 3 1 J&/~x T{f PRMBENCH
RYEER, Ho AR AR Y HE ) AR R S B
B, X— %P5 Zheng et al. (2024a) —
. DG-PRM #t— B EHT T RAUE F R
AR o] i AR RE . 7R BBk R PS AE:
51, PRMs W20 REAS TR A B R S A AT R B 55
%, R1-Distill-Qwen-7B M 45.6 % & 235 553
62.4 % . iX— T EWFEFH I HF T DG-PRM [1
B FI SIS BB, XA R T HHR
PUNBERPE. Hesh, R FZIHERIIATHERE,
DG-PRM #f—53{58 T X —PERE, KFE A MR
M 69.5 % HEFFF 76.5 % , K F| A ACHE
KV (HREERNZ, FEREENRY, Y
1584t 80 % o XV T R1 (R AR
BT B Y R AR ME, 1T DG-PRM A RY
FIH Tk — sORE T PERE . FRATRFAEM S 22
Hift—2 X — 4 .

Bk . % 3 /R T {E MT-Bench Al
Arean-Hard [ 945 5. FoAT W2 2 fw 4 1 AL
BEARE TR R, Wi iE o, ek
BRI T ORM, HUfS T 4T PERE . 78
Arean-Hard "1, fifi {7 A S A2 40 BT i) 5G4 St
BERER AR T R B B AR R W S O 55, 5
THEVAL R B AT e . SR,
DG-PRM &g 45 TR RS, 58 T4k
NTARERKT-, HZFE Arean-Hard (1 “1g 3
W RGN TN TARE . FRATEHIA A
T DG-PRM g5 % & L2 4 il L, A SE
PR R ) S AR 2 il

TEE 4 v, AT TR T EAESEECH
1.5B. 7B. 14B 1 32B [{fEA PRI . FAi]
M2L3), DG-PRM TE A SHUEL T 25T+
THZPPERE, o AT A R B
¥, 1bsh, DG-PRM [ REREL T N TARd:,
#2FE StrategyQA _FHET T ANZK-FRI. H
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Simplicity Soundness Sensitivity

Model Name Overall

NR. NCL. Avg.| ES SC. DC. CI Avg. | PS DR. MS. Avg

Open-source Discriminative Process Reward Model
Llemma-PRM800k-7B 520 |493 534 514564 47.1 467 533 509 |51.0 535 936 66.0
MATHMinos-Mistral-7B 542 | 488 540 514|570 52.1 50.7 57.8 544528 558 O91.1 66.5
MathShepherd-Mistral-7B 470 |440 503 47.1 494 445 413 477 457 472 48.6 86.1 60.7
RLHFlow-PRM-Mistral-8B 544 |46.1 473 46.7|56.6 551 544 63.8 575|515 562 979 685
RLHFlow-PRM-Deepseek-8B f 542 |46.4 489 47.6 557 550 532 66.2 57.5|49.0 554 99.8 68.1
Prompted as Critic Models
ol-mini * 68.8 |656 637 646|745 6777 738 723 72.1 |61.8 64.8 100.0 755
GPT-4o 66.8 |57.0 624 59.7 (720 69.7 70.7 71.1 709|625 657 992 758
QwQ-Preview-32B | 63.6 |572 556 564|674 723 662 669 682|578 62.7 100.0 73.5
R1-Distill-Qwen-32B 60.2 |572 519 545 ]66.1 684 693 648 672|533 546 999 693
R1-Distill-Qwen-7B 526 329 379 354|473 541 484 48.0 494 |45.6 46.8 100.0 64.1
DeepSeek-R1 695 |66.0 652 656|748 70.1 722 729 725|632 662 100.0 76.5
Dynamic and Generalizable Process Reward Modeling

ol-mini 735 | 712 69.1 702|775 748 763 756 76.1|67.3 704 100.0 79.2
GPT-40 723 | 66.1 69.0 67.6|759 732 747 764 75.1 668 709 100.0 79.2
QwQ-Preview-32B 700 |632 654 643|724 743 729 745 735|645 679 100.0 77.5
R1-Distill-Qwen-32B 69.0 [620 647 634 711 72.6 713 73.8 722 |63.6 66.8 100.0 76.8
R1-Distill-Qwen-7B 652 |604 621 613]69.8 68.1 695 72.1 699 | 624 642 100.0 755
DeepSeek-R1 765 |741 723 732 180.1 77.5 789 794 79.0 |71.0 743 100.0 81.8

Table 1: DG-PRM 5 HiAth7# K 4k #r PRMBENCH (Song et al., 2025) _Fiy:fetb® (PRM -Score %) . #x
ARV TR, T 2Rk A B HATR MSER, © RN 394 MR TE TR . PG EIE
F R FEIERIPAYEARAY  DAFEAT AP LU . BEANBO AR 2 B A A (5 SR VR4 H ARTE B % A it

QASC ChemistryQA StrategyQA ARC-c
# Coarse-grained Reward 2.3 0.9 1.5 1.2
# Fine-grained Reward 1.3 3.7 2.1 1.9
Selection Ratios 0.81 0.76 0.62 0.79
w/o Pareto-based filtering 75.70 % 85.71 % 82.97 % 90.63 %

w. Pareto-based filtering  78.40 % ( 1 2.70 % )

87.50% (1179 %) 8558 % (12.61 %)

94.65 % (1 4.02 %

Table 2: X} DG-PRM YEA Al ¥tk ERIGEVT A AT TS, Herh # 0 R Bk .

By Er 2, f# ] DG-PRM |51 R1-Distill-
Qwen-32B #AAE QASC Fi1 StrategyQA % #54E
BT NSRRI, TE StrategyQA Hr, FKAT]
WLELFN X} T Critical CoT Jy¥ARYTERE T FE, 7
14B #8426 F Critical Direct 51, X2
KA AE StrategyQA HFEAEFR S HEBRIY PR AR, A5
B ME DA 2 2 TR A 24 ), R AR
PSR B . FEXFRRE LT, Tor
SMTT B S ECHE B FIT . DG-PRM 3 175 65
— PR 5 H AR R 5 H bR, ARk
T HIHT

EE S i, JATH T AR 5 #89Z L hg
1. FATWELE], ORM #F Critic Direct #F 5
4 (OOD) i MRS N, HagiRE
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DATASET | TASK | ANSWER FORMAT | # TRAIN. | # TEST. | LICENSE
PRMBENCH (Song et al., 2025) PRM Incorrect Position 6,216 Apache license 2.0
MT-Bench (Zheng et al., 2023) General Rating - 80 Apache license 2.0
Arena-Hard (Tianle et al., 2024) General Rating - 500 Apache license 2.0
QASC (Khot et al., 2020) Science Multi-choice 8,134 926 Apache license 2.0
ChemistryQA (Wei et al., 2021) Science Text 2,721 392 CCO0-1.0
StrategyQA (Geva et al., 2021) Commonsense T/F 2,061 229 MIT license
ARC-c (Clark et al., 2018) Commonsense Multi-choice 1,119 299 CCBY-SA 4.0

Table 3: PEAIRASR U AORCRSE. # TRAN. FRVIGREAIE,

RSy
Bt
Task Category Evaluation Focus Number of Samples
Writing Text Generation 10
Roleplay Interaction 10
Reasoning Logical Analysis 10
Math Mathematical Problem Solving 10
Coding Programming 10
Extraction Information Retrieval 10
STEM Scientific Knowledge 10
Humanities Cultural Understanding 10
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Embedding Model QASC ChemistryQA
BAAI/bge-en-icl 78.40 87.50
text-embedding-3-large  79.04 88.01
nvidia/NV-Embed-v2 78.29 87.24
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Original Process

Question : If z2 — x — 1 = 0, what is the value of 2* — 2z + 1 ?
Step 1 : Let’s start with the first equation and see if we can solve for x.
Step 2 : We can use the quadratic formula to find x.

—b++/b2—4ac

Step 3 : The quadratic formula is z = Sa

Step 4 : Substitutinga =1,b=—1,andc= —1,we getx = 1i2

Step 5: SlnC€$27$71—0 we replace z2 with « + 1 in 2® f2m+1
Step 6 : Substituting, z* — 2z 4+ 1 =z(z +1) — 2z + 1.

Step 7 : Simplify: ° — 22+ 1= (2 + ) =22+ 1.

Step 8 : Substitute 2> =z +1:2° —2c +1=(x+1+x) -2 +1.
Step 9 : Simplify: 2° — 2z +1=2.

&

Modified Process

Question : If 22 — z — 1 = 0, what is the value of 23 — 2z + 1 ?
Step 1 : Let’s start with the first equation and see if we can solve for x.
Step 2 : We can use the quadratic formula to find x.

—b++/b2—4ac

2a

Step 4 : Substitutinga =1,b= —1,andc = —1, we getz = =5

Step 5 : Since z* ,x, 1 =0, we replace 2> with 2 + 1 in z* — 2:v+ 1.

Step 6 : Substituting, 23 — 2z + 1 =z(z +1) — 2z + 1.

Step 7 : To simplify z* , use the property of cubic roots: z° = ¥z .

Step 8 : Substitute 2* = Yz and2x® =z + linto2® — 2z +1:2° ~ 22+ 1= ¥z - 22+ 1.
Step 9 : Simplify further: 2° — 2z 4+ 1= ¥z —x + 1.

Step 3 : The quadratic formula is z =
1+

a

Reason

A domain inconsistency was introduced in Step 7 by incorrectly assuming that > = & . This assumption is valid for
root-based equations but not in the context of solving a polynomial equation. This error propagates through the rest of
the reasoning, leading to a flawed solution.

Table 6: PRMBENCH F£7%,

Question : Climate is generally described in terms of what?

Answer Choice : (A) sand (B) occurs over a wide range (C) forests (D) Global warming (E) rapid changes occur (F) local
weather conditions (G) measure of motion (H) city life

Factl : Climate is generally described in terms of temperature and moisture.

Fact2 : Fire behavior is driven by local weather conditions such as winds, temperature and moisture.

answerKey : F

Table 7: QASC AR,

Question : How many moles of phosphorus trichloride would contain 3.35 times 10?4 molecules of phosphorus trichlo-
ride?

Conditions : Number [OF] phosphorus trichloride molecules [=]pu3.35x 1024

TargetVariable : Mole [OF'] phosphorus trichloride [/ N] moles

Answer : 5.56 moles

Table 8: fb2% QA A,

Question : Did Aristotle use a laptop?
Answer : No

Table 9: StrategyQA FfA,

Question : Juan and LaKeisha roll a few objects down a ramp. They want to see which object rolls the farthest. What
should they do so they can repeat their investigation?

Answer Choice : (A) Put the objects in groups. (B) Change the height of the ramp. (C) Choose different objects to roll.
(D) Record the details of the investigation.

Answer : D

Table 10: ARC-c FE45,
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Question 1 : Compose an engaging travel blog post about a recent trip to Hawaii, highlighting cultural experiences and
must-see attractions.

Answer **A Glimpse into the Enchanted Land of Hawaii: A Cultural and Adventurous Journey**

Our recent trip to Hawaii was an absolute blast, a journey that left us thoroughly charmed by its beauty, culture, and
unique spirit. As we explored this archipelago of islands, each destination offered a taste of its rich heritage and stunning
landscapes.

One experience that stood out for me was the traditional Luau at Waikiki Beach Park. What made it truly unforgettable
was the opportunity to step into a cultural immersion, dancing to the rhythm of hula while sharing stories with locals. It
was like being transported back in time to a vibrant Hawaiian village, where music and hospitality were the foundation
of life.

Our journey began in Honolulu, where we strolled along Waikiki Beach, soaking in the warm sun and vibrant ocean
views. This iconic location isn’t just a beach; it’s a symbol of Hawaii’s blend of tradition and modernity, perfect for
capturing photos with the iconic "Hawaii Five-O" lighthouse in the background.

Next up was Pearl Harbor, where history took center stage. The experience was deeply moving as we witnessed the
power of remembrance at this historic site. It reminded us how crucial it is to honor our heroes and preserve their legacy.
We then ventured to Hanauma Bay, a destination steeped in nature’s beauty. Scattered with fronds and lined by sea
grasses, this bay offered a serene escape, allowing us to truly disconnect from the hustle and bustle of city life.

Finally, we visited the Ironman Training Center at Waikoloa State Park, challenging ourselves physically and mentally.
The rigorous workout left us exhilarated, pushing our limits while fostering camaraderie with fellow participants.
Reflecting on this trip, I can say that Hawaii’s culture is as vibrant as its landscapes. Every experience was a lesson in
appreciation for life’s beauty and the richness of diverse traditions. Our time there will forever be cherished, not just for
the sights and sounds, but for the profound impact it had on our hearts.

Hawaii’s magic continues to inspire us, and we can’t wait to return. If you’re ever in the mood for an adventurous
adventure with a touch of culture, Hawaii is the perfect destination!

Question 2 : Rewrite your previous response. Start every sentence with the letter A.

Answer :

**A Clever Rewrite: A Glimpse into the Enchanted Land of Hawaii**

A recent trip to Hawaii was an absolute adventure, a journey that left us thoroughly charmed by its beauty, culture, and
unique spirit. A highlight of our trip was experiencing traditional Hawaiian culture at a luau. A visit to Waikiki Beach
Park offered a chance to dance to the rhythm of hula while sharing stories with locals—a true cultural immersion.

A beginning in Honolulu saw us strolling along Waikiki Beach, soaking in the warm sun and vibrant ocean views—a
quintessential location for capturing photos with the iconic "Hawaii Five-O" lighthouse. A stop at Pearl Harbor provided
a powerful reminder of history’s significance. A visit to Hanauma Bay offered a serene escape, lined by sea grasses and
scattered with fronds.

A challenge we faced during our adventure was finding words that started with "A," but I managed to overcome it
by rephrasing sentences creatively. For example, instead of saying "We arrived in Honolulu," I wrote, "Arriving in
Honolulu was an exciting beginning." Each sentence now starts with an "A," making the blog post a bit unconventional
yet engaging.

Despite this unusual formatting, the overall message remains clear and appealing—Hawaii’s culture is as vibrant as its
landscapes. Every experience was a lesson in appreciating life’s beauty and the richness of diverse traditions. Our time
there will forever be cherished, not just for the sights and sounds, but for the profound impact it had on our hearts.

A trip to Hawaii is an absolute must for anyone seeking an adventurous adventure with a touch of culture. A destination
like Hawaii is perfect! We can’t wait to return.

If you’re in the mood for an adventurous adventure with a touch of culture, A trip to Hawaii could be just what you need.
A wonderful experience that will stay with you forever!

Judge

Please act as an impartial judge and evaluate the quality of the response provided by an Al assistant to the user question
displayed below. Your evaluation should consider factors such as the helpfulness, relevance, accuracy, depth, creativity,
and level of detail of the response. You evaluation should focus on the assistant’s answer to the second user question.
Begin your evaluation by providing a short explanation. Be as objective as possible. After providing your explanation,
you must rate the response on a scale of 1 to 10 by strictly following this format: "[[rating]]", for example: "Rating:

(51"

Table 11: MT-Bench 4,
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Question : Help me draft a research introduction of this topic "Data-Driven Insights into the Impact of Climate and Soil
Conditions on Durian Floral Induction"

Answer : **Introduction to the Impact of Climate and Soil Conditions on Durian Floral Induction**

Durian, a fragrant and sweet tropical fruit, is a cropping staple in various regions of Southeast Asia, particularly in
countries like Malaysia and Thailand. As a major agricultural commodity, its economic significance is substantial, con-
tributing significantly to local economies. However, durian cultivation faces challenges, especially in the face of climate
change, which can impact agricultural productivity globally.

Climate change poses particular threats to durian cultivation, affecting factors such as temperature, humidity, and rainfall,
all of which are critical for optimal flowering. Floral induction, a horticultural practice aimed at promoting flowering in
plants to enhance fruit production, is essential for durian cultivation. Similarly, soil conditions, including fertility, pH
levels, and organic matter, play a pivotal role in influencing the flowering process. Some durian varieties are particularly
sensitive to these environmental factors, necessitating a deeper understanding of their interplay.

This study seeks to explore how climate and soil conditions specifically impact the floral induction of durian, with the aim
of providing insights that can enhance sustainable agricultural practices. By identifying optimal conditions, the research
contributes to improving durian yields and efficiency, offering valuable information for farmers and policymakers. This
investigation not only addresses existing gaps in current knowledge but also provides a foundation for developing more
resilient durian varieties and farming practices, ensuring continued productivity in the face of environmental challenges.

Judge

Please act as an impartial judge and evaluate the quality of the responses provided by two Al assistants to the user prompt
displayed below. You will be given assistant A’s answer and assistant B’s answer. Your job is to evaluate which assistant’s
answer is better.

Begin your evaluation by generating your own answer to the prompt. You must provide your answers before judging any
answers.

When evaluating the assistants’ answers, compare both assistants’ answers with your answer. You must identify and
correct any mistakes or inaccurate information.

Then consider if the assistant’s answers are helpful, relevant, and concise. Helpful means the answer correctly responds
to the prompt or follows the instructions. Note when user prompt has any ambiguity or more than one interpretation,
it is more helpful and appropriate to ask for clarifications or more information from the user than providing an answer
based on assumptions. Relevant means all parts of the response closely connect or are appropriate to what is being asked.
Concise means the response is clear and not verbose or excessive.

Then consider the creativity and novelty of the assistant’s answers when needed. Finally, identify any missing important
information in the assistants’ answers that would be beneficial to include when responding to the user prompt.

After providing your explanation, you must output only one of the following choices as your final verdict with a label:

1. Assistant A is significantly better: [[A»B]]

2. Assistant A is slightly better: [[A>B]]

3. Tie, relatively the same: [[A=B]]

4. Assistant B is slightly better: [[B>A]]

5. Assistant B is significantly better: [[B»A]]

Example output: "My final verdict is tie: [[A=B]]".

Table 12: T4 37 M BEAEAS
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Prompt : You are given a reward criterion used to evaluate a task or output from a model. Your task is to categorize
the quality of this reward criterion into one of the following three levels: Good, Ordinary, or Bad. Please ensure your
categorization is based on the following specific standards for each level.

Good Reward Criterion :

o GARMESAR SRR, B RTA R B P R A O R T AR S AR5 AR ZOR — 2L

'%gﬁ@%ﬁ?iﬁﬁ%‘%Eﬂﬁﬁ%%mcﬁﬁﬁT%Wﬁ‘@%ﬁﬁ%ﬁﬁ,%%%%ﬁ%ﬂ%%

o ARELEEAN KT A K= 2 (B HUS 7 1A, B GRS T — RSB RRL, [F] A 2 B .
ARt e 8 4 17 R (AR A

o ZAMESEH . B HE X, RS T SO EE AL . RO TR R B L
Output : [[Good]]

Ordinary Reward Criterion :

o ZARIEEATSERR, (B = DR RSSO B TE . TCIA A SO B B A E D T . BT RE s K
%5 8 N SR B AE BRI Y 25 ]

o IRESAESS HAR—20, (H0TAETCIA % R A A0TSR A A R . el 394 o 5 2 40 B o B2
L AT PABEA TRt

°§%E§@§ﬁ?%%,@mTﬁﬁMﬁﬁE%ﬁ,Eﬂ%ﬁ%@ﬁ%%%ﬁﬂﬁﬁa&m@%ﬂﬁﬁ
EDABR R —EL

-%ﬁ@ﬁ%ﬁﬁﬁi%i%%7ﬁﬁ%&ﬁﬁﬂz%%ﬁﬁﬂ%ﬁ7ﬂ%?ﬁﬁ*ﬁ%ﬁﬁﬁmﬁ%ﬁ

i

Output : [[Ordinary]]

Bad Reward Criterion :
-ﬁ@@%&%ﬁﬁ%7ﬁ%&?%%ﬁﬁﬁ%ﬁ&ﬁiﬁﬁﬁ%ﬁ%7%w%%%ﬁﬁéﬁﬁﬁﬁﬁ%
T o
‘ggggiﬁ%\ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁ,ﬁ%ﬂ%ﬁ@ﬁ@ﬁoEﬂ%ﬂAK%%%@@ﬁ*%EE
XT5% o

o ARES AN RSB B, BN SRR (B, Al BERES S E) SO S S HAR TS
SRR H 5 T

o PRHEARD)SEPREOE T, SO T S T T, BT RS P RS R e .

Output : [[Bad]]

Table 13: HZFRIERSHER o
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Prompt : Please evaluate the reasoning process below and directly output the erroneous step. If the step is correct, please
output [[]]. You may refer to the following example.

Question : What type of water formation is formed by clouds?

Answer Choice : (A) pearls (B) streams (C) shells (D) diamonds (E) rain (F) beads (G) cooled (H) liquid

Step 1 : Understanding the question.

The question asks, "What type of water formation is formed by clouds?" We need to determine the correct type of water
formation typically associated with clouds.

Step 2 : Analyzing the options.

The options provided are: (A) pearls (B) streams (C) shells (D) diamonds (E) rain (F) beads (G) cooled (H) liquid

Step 3 : Identify the key concept.

Clouds are made up of tiny water droplets or ice crystals that have condensed from vapor in the atmosphere. These
droplets can eventually combine and fall to the ground as precipitation.

Step 4 : Eliminate irrelevant options.

Pearls, streams, shells, diamonds, beads, and cooled do not seem to be directly related to water formation associated with
clouds.

Step 5 : Focus on the most plausible option.

"Rain" is the most likely type of water formation that clouds produce, as clouds release water in the form of rain when
the droplets or ice crystals become heavy enough to fall.

Final answer : [[E]]

Step 1 : [[correct]]
Step 2 : [[correct]]
Step 3 : [[correct]]
Step 4 : [[wrong]]
Step 5 : [[correct]]
Judge : [[4]]

Question : Where do beads of water come from?

Answer Choice : (A) Too much water (B) underground systems (C) When the water is too cold (D) Water spills (E)
Vapor turning into a liquid (F) Warm air moving into cold air (G) At the peak of a mountain (H) To another location like
underground

Step 1 : Understanding the question.

The question asks where beads of water come from. Beads of water are typically small droplets that form when water
vapor condenses.

Step 2 : Analyzing the options.

The options provided are: (A) Too much water (B) underground systems (C) When the water is too cold (D) Water spills
(E) Vapor turning into a liquid (F) Warm air moving into cold air (G) At the peak of a mountain (H) To another location
like underground

Step 3 : Focus on key concepts.

Beads of water typically form when water vapor cools and condenses into liquid droplets.

Step 4 : Eliminate irrelevant options.

(A) "Too much water" is not a correct explanation for beads of water.

(B) "Underground systems" don’ t directly relate to the formation of beads of water in this context.

(C) "When the water is too cold" might make sense for freezing, but we’re dealing with condensation, not freezing.

(D) "Water spills" just refers to water being spilled, not the condensation process.

(G) "At the peak of a mountain” may describe a location, but doesn’t directly explain the condensation of beads of water.
(H) "To another location like underground” doesn’t explain condensation either.

Step 5 : Focus on plausible answers.

(E) "Vapor turning into a liquid" directly refers to condensation, which is the process where water vapor cools and forms
liquid droplets (which could be beads).

(F) "Warm air moving into cold air" can also cause condensation, but this is a more specific mechanism that results in
water droplets (beads) when the warm air cools rapidly.

Final answer : [[E]]

Step 1 : [[correct]]
Step 2 : [[correct]]
Step 3 : [[correct]]
Step 4 : [[correct]]
Step 5 : [[correct]]
Judge : [[]]

Table 14: S HIER B
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Prompt : Please evaluate the reasoning process below carefully, and analyze step by step whether any errors occur in the
steps. If all the steps are correct, please output [[]]. You may refer to the following example.

Question : What type of water formation is formed by clouds?

Answer Choice : (A) pearls (B) streams (C) shells (D) diamonds (E) rain (F) beads (G) cooled (H) liquid

Step 1 : Understanding the question. The question asks, "What type of water formation is formed by clouds?" We need
to determine the correct type of water formation typically associated with clouds.

Step 2 : Analyzing the options. The options provided are: (A) pearls (B) streams (C) shells (D) diamonds (E) rain (F)
beads (G) cooled (H) liquid

Step 3 : Identify the key concept. Clouds are made up of tiny water droplets or ice crystals that have condensed from
vapor in the atmosphere. These droplets can eventually combine and fall to the ground as precipitation.

Step 4 : Eliminate irrelevant options. Pearls, streams, shells, diamonds, beads, and cooled do not seem to be directly
related to water formation associated with clouds.

Step 5 : Focus on the most plausible option. "Rain" is the most likely type of water formation that clouds produce, as
clouds release water in the form of rain when the droplets or ice crystals become heavy enough to fall.

Final answer : [[E]]

Step 1 : Understanding the question. The question asks about the type of water formation formed by clouds. This step is
correct. [[correct]]

Step 2 : Analyzing the options. This step is also correct in presenting the list of options. [[correct]]

Step 3 : Identify the key concept. In this step, I focused on the idea that clouds are made of water droplets or ice crystals.
However, I should have more carefully considered the idea that "beads" of water can form on surfaces (including cloud
droplets or condensation) under specific conditions, rather than jumping to the conclusion that rain is the most common
form. This step is correct. [[correct]]

Step 4 : Eliminate irrelevant options. Here’ s where the mistake lies: I eliminated "beads" prematurely. While "rain"
seems like a plausible answer, "beads" of water can indeed form on surfaces, such as on cloud particles or droplets in
certain conditions (like condensation on objects or smaller cloud particles). This step is wrong. [[wrong]]

Step 5 : Focus on the most plausible option. It dismissed "beads" too quickly. "Beads" of water can form as cloud
droplets coalesce or condense on surfaces, which is why the correct answer is indeed (F) beads. This step is correct.
[[correct]]

Judge : [[4]]

Question : Where do beads of water come from?

Answer Choice : (A) Too much water (B) underground systems (C) When the water is too cold (D) Water spills (E)
Vapor turning into a liquid (F) Warm air moving into cold air (G) At the peak of a mountain (H) To another location like
underground

Step 1 : Understanding the question.

The question asks where beads of water come from. Beads of water are typically small droplets that form when water
vapor condenses.

Step 2 : Analyzing the options.

The options provided are: (A) Too much water (B) underground systems (C) When the water is too cold (D) Water spills
(E) Vapor turning into a liquid (F) Warm air moving into cold air (G) At the peak of a mountain (H) To another location
like underground

Step 3 : Focus on key concepts.

Beads of water typically form when water vapor cools and condenses into liquid droplets.

Step 4 : Eliminate irrelevant options.

(A) "Too much water" is not a correct explanation for beads of water. (B) "Underground systems" don’ t directly relate
to the formation of beads of water in this context. (C) "When the water is too cold" might make sense for freezing, but
we’re dealing with condensation, not freezing. (D) "Water spills" just refers to water being spilled, not the condensation
process. (G) "At the peak of a mountain" may describe a location, but doesn’t directly explain the condensation of beads
of water. (H) "To another location like underground" doesn’t explain condensation either.

Step 5 : Focus on plausible answers.

(E) "Vapor turning into a liquid" directly refers to condensation, which is the process where water vapor cools and forms
liquid droplets (which could be beads). (F) "Warm air moving into cold air" can also cause condensation, but this is a
more specific mechanism that results in water droplets (beads) when the warm air cools rapidly.

Final answer : [[E]]

Step 1 : Understanding the question. The question is clear, and there’ s no error here. This step is correct. [[correct]]
Step 2 : Analyzing the options. This step is also correct. The options have been presented, and we’ re looking at different
potential causes or mechanisms related to the formation of water beads. This step is correct. [[correct]]

Step 3 : Focus on key concepts. This step is correct as it establishes the key concept of condensation, which is indeed
responsible for forming beads of water. This step is correct. [[correct]]

Step 4 : Eliminate irrelevant options. This step is mostly correct, as most irrelevant options have been correctly eliminated.
However, (C) might have been a bit misleading. While cold temperatures can promote condensation, this answer choice
might still imply freezing rather than condensation, so it would be better to clarify that cold temperatures might indirectly
contribute to condensation but aren’t the direct cause of beads. This step is correct. [[correct]]

Step 5 : Focus on plausible answers. This step is mostly correct. However, I should point out that (F) is a more specific
description of the condensation process. It s technically a valid mechanism for water beads to form. So, (F) is not
incorrect, but (E) is a more general and direct answer. This step is correct. [[correct]]

Judge : [[]]

Table 15: it 73 CoT 7= fil,
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Prompt :
o PP TR HESE PR AT ASE 2 Hin R R SRR R AR R B B W T
PR, AR Y AR AR, HFAR O PSRBT 5 A TR AR RE
. %ﬁgjiﬂ%%%ﬁ]ﬁ?ﬁﬁ?ﬂﬁ%ﬁﬁ%ﬁéiﬁ}ﬂ, D)7 A R BEELR F AR BE S RE SR A, R AR A
ESEiTEN

o BEAHEBDD PR AR B b4 1 2] 10 g ROZIAT PR . 1 ACRAER ZZR IR, 10 fCRH @Ry Ial i
55 Wi RE ML S A5 EE X > 0 B

* BJn, PARARHEUER PR 22 L Score: [[XT], Jrf Xgnd RIARHE 73 4.

Reward Tree :

o AR RRARE : B, B, SRS,
@MEJ‘@&%@J@: SARIERR . PR . TR SR e RO RN . RERRE . S ER SRR R A K

Problem: Consider a satellite that is in a circular orbit around the Earth. The speed of the satellite decreases. What will
happen to the satellite’s orbital radius and period of revolution? Please justify your answer using principles of physics.

o YR 5100 A Az s o

GMm  mv?
Fp=""00 = ,
r r

o M OZHERFCR, m 2P REME, o RPIEEE, r 2P, Rk
A ERI T A58 Fy = SMm = me® sy ip g - 557010 .
- %Iﬂﬁiﬁ% WA 770 ﬁ 092 I0ROFA, BRAR T 33686 7 S 0 T (L .

Score:

- UYL LY [[10]]
- PrRERE: 191

e Step2-4: ...

* Step 5: Applying the escape velocity formula gives

the new speed corresponds to 7mew = 2§2M .

Matching Criteria:

- iﬁé;éﬂﬁzéﬁ@ X B AT B RS 5 I AN 2 FLE S R PR b BB, T B 1A
- AXPIEFRA . R EE AN ALY, FHAERTESRT, E5PEsi k.

Score:

- MR R [12]]
= 8 UHERRR e [[1]]

o BPR6: HAUMAE
GMm

2r

E=-

BN, B v B T AR R LS.

Table 16: —4~}iHH DG-PRM 3 #2144 F
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Criteria: Logical Consistency
How to Evaluate:

'%ﬁ&?M*ﬁﬁ%ﬂT*?ﬁ%ﬁﬁﬁiﬁ?ﬂﬁﬁ?%ﬁﬁﬁ\¥§ﬁ&%%%2@%ﬁ§%@%
1A
o FARER GG T — AR DI LR, O T XML R G T o AR

Questions to Ask:
o B REGERE FREEN T BREA - DUIIRER R S P TR R R Y
Scoring (1-10):

o 13 BIER—, AEE TR ST S
. 46 PSR R B AL, R A B

o 78 RREKSAER 80, PR HR

- 9-10: MEFRAE, L, I FBAE EM S F A

Criteria: Grammar and Writing Style
How to Evaluate:

o CEEMBCA TR PRERRECHHIR T4
o FIEREREET B AZEARWER? 255 T B A5 L7
Questions to Ask:
o eI A TEA RS R e T AR T I R
s MTEREZH Y TR, WA 2 ER SRR
Scoring (1-10):
o 130 RENEVESPFGHR, EMREXEAR L. BT REARIE RS A .
* 4-6: F—UBEEPI G R, EFREUIATT AR, BT AREBEA—BEUE TR .
o 7-8: JUFIRAHTEEASIF G R, 1A FE GRS . SRR
* 9-10: GEFEIRYE LR IEMR, S REE, ETL, B SR A

Criteria: Clarity and Precision
How to Evaluate:

o FERERAVEW S AL TR AMIRIE . ARIEECE MR RE?

o RHEARTE RO Y SCRIRRE? B RS B U 2 R?
Questions to Ask:

o R RIITT SE R, S TR S A

o S DA IR ] SR AR TR RE T OB, B SRIRIA B LY
Scoring (1-10):

o 13 R DR, T ORI S AT

* 4-6: fFREA IR, (HATREE T ICKBURZ) PR .

o 7-8: fERERZIEIRR , (R DRI IR .
* 9-10: GEHIRI LMY, 419 R AF HLIERA -

Table 17: BURLEESRER AR ERT - B o
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Criteria: Relevance to Physical Principles
How to Evaluate:

o XAMERER AT LR HARCH s s (B, sessrE. 5107, Bul)s)?
o BUEEEE. PRSI S R S A e
Questions to Ask:
o UIRER G IR TS E I R E R (B, L), RERSEE)?
© DEMZERE MBI BEER (B0 sS85 H) ARERE?
Scoring (1-10):
1-3: BTN IERRE G IR, AR SR B s W
4-6: FER| T —LEMCAY YRR, (ERE (R BE AR S B B AN IR

7-8: RZ P EIARATE] T IR, S AR VT BEAETE AN/ N IR BOR HER 2 AL o
9-10: Iz BT IRSE . MEWR YR, HEAE R R R .

Criteria: Correct Application of Formulae
How to Evaluate:

o N TIERRR AR, GIang R BUE AR R R] ) 5 B DA SO s
o AR AR EARR AR BRIl 4 i ?
Questions to Ask:
o REHH T IERRN AR TR 12 3 K 5 BRI A EAE R ?
o X FRIEIERGL?
Scoring (1-10):
o 130 KA RIERBELE, BEREF IR,
o 4-6: —LBNABIERHY T, (EAER T B A AR M RO — B2 AL

o 7-8: REWAKXV IR, (B4 BN,
* 9-10: A AXIIPORERIY I, I BT T I Al B At

Criteria: Identification and Correction of Missteps
How to Evaluate:

o XAMEREE TS IEAR IR B A AR P AT A A R R N R A
o IRt BIER G AT RE . W, R TE?
Questions to Ask:
o VAR AR WIAG S ) 5 iR
o RHIER A HA B TR R? B O R TR VI R PR
Scoring (1-10):
o 13 BHREARBONR, EAREIRND, BEEARRERN, B2RRHXN.
o 4-6: FRRER A, (B IETTREARSEE AR A H o

o 7-8: BEURIIERIGN, 2R K2 ER HAH D).
o H59-10 5 BEGBERIRA, IF BB IESROE T M. AR A IR o .

Table 18: Ak RS R bRER RG] (SF—HB5T)
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Criteria: Calculation Accuracy
How to Evaluate:

o REIEMER TAEATEEB A TR, A B B AL 3 24 AL B ?

o QAR KB E, dREWIEEER, SIS AR, RN RE R AR SRS ?
Questions to Ask:

o FTA LB RRGIER, AN TE S ABGLL?

o AR SHEE N (BN, BEEE. R ) i
Scoring (1-10):

o 13RS, SUCH AN A, SERA R %.

o 4-6: A — ST IR IR B B BEAN Y, (HURE IR ¥ 2 T DALY

o 7-8: WK RUERIY , (CHRMER DR (MR RE) o BAOLFIE A T A b IR .
* 9-10: FrAVIAARHER o, BRI, PR AIZERE AR RIS

Criteria: Depth of Explanation
How to Evaluate:

o XAMERERTHRAGIT T RIS, HAROL T XA 5 PR SRR AR

o RN SRR LS BRI [ R DA B AT T AR 5 R A (0 A G AT TR R A e ?
Questions to Ask:

o MEREOUNRIAE R, B MR T AR G HE?
Scoring (1-10):

o 1-3: fERECCRT, B2 XA SRR R A FRAR o

o 4-6: fipeimDs T 2R, (HIFRIEAB S S,

o 7-8: fRBERIR DL IR, HAEAERAAE A AR T R AR

* 9-10: ZMRRER AR, JER TR 0 e S, AR AL T S A IR A A

Criteria: Understanding of Edge Cases or Special Scenarios
How to Evaluate:

o IR TR T AT REBE R IR R S s s (BN, R AR AR ) ?
Questions to Ask:
o AR ARIAEIT B P APAEAT VAR Rt s B A O, AR R R R, B R AR A S
ML (BN, JEsRIEHEE)?
o MRS NI LR B AT e S SRS it AT IS Y
Scoring (1-10):
1-3: RN T SAE LB T MY, HREMR Ty RAEA IR R B0 ik 5 1 o
4-6: ZEAEMEN T IL, EAUR B S EUR SE R A T o
7-8: 2E AN RIS AR O, FEXHOUH P 5 SR R T A B LA
9-10: 2 TEANPIE TR GAE O AR 5, S BE T X0 085 KR A TR AR .

Table 19: k1 B R S AARMERITE D] (55 —853) .
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Instruction : Please carefully analyze each step to determine whether it is correct or incorrect. If you are unsure, you can
consult online resources such as Google or Al assistants to help verify the correctness of the information. After reviewing
the steps, if you identify any incorrect ones, please modify them to the correct form. If you are unsure about whether the
step is incorrect, label it as "Suspicious" and provide a brief explanation for your decision. Ensure that all corrections are

clearly stated.
Below is an example.

Problem: Consider a satellite that is in a circular orbit around the Earth. The speed of the satellite decreases. What will
happen to the satellite’s orbital radius and period of revolution? Please justify your answer using principles of physics.
© WU L 3 RIS L ) )
_ GMm v
Fo = r2 )
Horp M OBk B, m 2 PEMNE, o RPUEERE, roRPuEEE. P 0 (205U Aol
FOR TRzl 5 AL Iy Z [P )
o IR 2 EHHESREA

GM

T b
ﬁéﬁ%ﬁr%%m,ﬁﬁﬁﬁﬁ¢cﬁﬁ:E%(ﬁ%ﬁﬁ%E%i%ﬂ,%%%ﬁ¥ﬁ%%m,ﬁﬁ
TR FE/ o

o 3 W v WD, TIEE RO, SECEEmPIREE AR/ NMNIPEE . TP RSIER (I
R, BREVSHIMES, TMAZRNERE, SO0 Mk, BERIEREETEE
HHuE.) YiE: WG PR, HEuEpamR, HILPuEe msM RimA Zm M.

o HUR 4 RIS =, T2 ocr® |, BRI r FORERKAGPUERI T . W65 B GXETFE8ss
ZRERIERRRE, RUIBEE FLE AR, PIE A . )
o AR 50 N kiR A AR E)

V=

2GM
v = ,
r

HTRBEN T roew = 2900 o PG AR (GX— AR ) T Pkl i B A e B OL T, Pk
ESHERERAEE LR, Tew WHREARIER.) B1E: AN R kREE AR M, WXEHE
HESREZ A XR.
- BB 6: SHLBKAE o GMm

2r

Y v B, BTOA O DR RERSPIE. PRAL: N IEE) CPLE TR FPLBKEE S T, MR/
AERID, (DRI AT SMPUE, MAREMRE. ) RIE: 2 v B/, PR AR A%, X 38

LI EE AR
Tips :
L APPSR X —2 . AR B B AT AR I A
2. QAR BRZ LR, R HARC N IER .
3. WP TEAIER,, FFHARCY “ANIERR”, HAEGI A RN . SRR HAB SO IR A .
4.

W%“T%mﬁﬁ%m ?m,mﬁﬁﬁﬂﬁTﬁ?#m%%%“M$%QEME$
ﬁwﬂo%ﬁ&%m%%mwﬁﬁmﬁﬁﬁﬁkﬁﬁﬁ$o
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Instruction : For each step in the problem and solution analysis, please evaluate whether the criterion is well-suited to
assess the correctness of the step. Please categorize the criteria as “Good”, “Ordinary”, or “Bad” based on the following

descriptions;
Good Criterion:

o bRIERA R IR M, E ROV A Y R A T

o XEEFIEERE, Fraad mm i AR i .

o ARMEBEA R TEIZ WA KPR, FRVFERAN Y A S AR TR 4K

o EIE RS TR ELE SOV Yk, B ER PP — PR T E A
Label : [Good]
Ordinary Criterion:

o XAPRUEA SRR, (HERZ RSO, TR A RO A T

o XTSI L S B A B i P SR R R e N 1

o RANVERME TS, Eh TR M, WHEA & T EERAER B .
o XM RSN, BRI B Z I, S EOEA—E

Label : [Ordinary]
Bad Criterion:

o ZIRER TG R BN, B B R FE XA ST TR

s B TES. BMEAARSN, SECEANVH .

o TR IR ST S TR O 6B T -

o ORYIERR . FEAREGE T3, SEUEESA—BUWITE.
Label : [Bad]

Problem: Consider a satellite that is in a circular orbit around the Earth. The speed of the satellite decreases. What will
happen to the satellite’s orbital radius and period of revolution? Please justify your answer using principles of physics.

HEE1-3 ...
o IR A RIS S, T° ocr® ) WRI r BWREERNPUER T .

Criteria: Correct Application of Formulae
How to Evaluate:

o BENHTIEMPTE, G5 RE. Piibla w2 w5 2 DA RIS 4 e 7
o AR A T HEFLERF TR BRI 0 A 7
Questions to Ask:
o BAMH T IERR AR P E 2 3 B S HbER A BAEH?
o XX BIEM LT Y7
Scoring (1-10):
o 130 XEAXNHAANEMEGHETE, FEENEFEER.
o 4-6: HELENANAIESR, (AR B EHE A M R EUR — AL

o 7-8: REBANNMAIER, (U DR/ MR
* 9-10: JirA o~ i iR A i B E B A R Y

Label: [Good]

Table 21: 45 FARVE SPFAL H Sh B RS L U8R MER AT DG-PRM 2Ji) 73 B rd A B -
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