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Supervised Fine-Tuning (SFT) Critique Fine-Tuning (CFT)
Q: Your airline is considering 5 4 Q: Your airline is considering C: The financial
replacing its McDonnell Douglas S.e:-toe?;:ar::i: tis replacing its McDonnell Douglas analysis you propose
MD-80s with either the Airbus Choits batwasathe MD-80s with either the Airbus is thorough and well-
320ceo or the Airbus 320neo. Both : 320ceo or the Airbus 320neo. Both | structured.. reliable
Airbus 320ceo and 5 e
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: = 2 2 Airbus 320neo ... - :
a financial analysis to determine s et thatibaritial A: To determine the better making...
which model is the more cost- g’g( et hes financial choice between the
effective choice in the long run? =2 * Airbus 320ceo and Airbus 320... Conclusion: right
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! - T1A
Ch. O]= O] HIO|HMO| ER™o] =2 SHZ ddAZle O UM =2 28dS M0

H= LtEHHL

3 HEH O = Ho[Edlar Z=d OlM =7 Ho[E{4 Hlw A}

Dataset Size Source or Seed Discipline

Supervised Fine-Tuning Data

WizardMath 96K GSMSK, MATH Math
MathInstruct 260K GSMS8K., MATH, etc Math
MetaMathQA 395K GSMSK, MATH Math
XwinMath 1.4M GSMS8K, MATH Math
OrcaMath 200K GSMSK Math
NuminaMath 860K GSMSK, MATH, AIME Math
AceMath 1.6M GSMBSK, MATH, AIME Math
OpenMath-2 14M GSMS8K, MATH Math
Critique Fine-Tuning Data (Ours)
CFT 50K Weblnstruct STEM
CFT-tiny 4K Weblnstruct STEM

Web Instruct 2|0 =, HAFZXEL Meta Math QA 2F Numina Math Z2 7|E} HO|HAME &
2toto], 2 HIO|EH MO 50K 70| MEZ FARIZE FH0IL, GPT-40 € A8l /A2 HHS

E2roL O =, AAE2 Olgieh HOo|EA0 B[EXN OM =3¥S HEot0, dfd d#ol .

—_

m X
o T
2 HoHMOME 2oz HEEH + As=S SHIULL

HIAXES EFE 8 =2 58 HIIE Q8 MATH, Minerva MATH, GSM8K 0| E7IE T
HAMCH HF Ol w2 ZAICHR] =50 3t 4N Z "WItst7| sl, 0|=x=HSHA| ™ (AIME)
2024, 0|75t BAICHZ|(AMC) 2023, Cifet HOl= #=Fo| SZIOIE X & Olympiad Bench

ARXEL 8 Mol OsfE I8t Theorem QA, FE|3& S MMLU-Pro 2 EXst 2X

=
Iot GPQA £ ArE3IO] STEM(IS, 7|&, ¢, o) =2 SHIMA| E7t2| Helg &

%S%% _?_ ! —
gen, dds Sl M2 CHE M TR Z=d O =8 273, otHtel BEHN DjM =3

Li@ SRS MMIE
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ZEY 0N ZHOME ATXE0| X2 AR wo|x HWS HEoz MY S MY
X

Sl0, GPT-40 2 AS =l BRI GPT-40 7F M3 EHRHO| CHSHME Z2HES TIUCE

HIEHN OM =8oMes AtAt=0] dEE HEH OM =8 HOHMS AH85t0] 223
SHAZCL MATH500 & A3 HO[HM2= Ar8sta, ™A HojE Mo s 1 7hel of=3

HIEH OJM =32 Rads E7tot7| 8, daE2 2 =2 7|52 M8 A 72

7B 7|2 ZEOIM CiY¥et &= O/ =d L8t BlnE AL

EH4.78 7|12 ZEOM HEH O[M =Fat Z=Y 0jM = Hu Ay

Model Method | MATH Minerva-Math GSMS8K  OlympiadBench AIME24 AMC23 AVG
Base | 338 9.2 64.3 4.5 0.0 10.0 203
Weblnstruct-SFT 26.3 12.1 34.7 6.2 0.0 17.5 16.1
DeepSeek-Math-7B  Weblnstruct-verified-SFT | 35.8 10.7 67.5 9.3 0.0 7.5 21.8
Weblnstruct-GPT40-SFT | 31.7 11.8 70.9 8.9 3:3 175 240
Weblnstruct-CFT 422 12.5 74.5 124 33 20.0 275
A = CFT- SFTy, ¢ | 64 0.4 3.6 3.1 0.0 25 35
Base | 49.8 15.1 85.4 26.3 10.0 375 374
Weblnstruct-SFT 30.8 6.6 59.5 5.8 33 150 202
Qwen2.5-7B Weblnstruct-verified-SFT | 61.5 16.2 70.8 30.1 13.3 375 382
Weblnstruct-GPT40-SFT | 45.5 18.4 77.4 19.7 10.0 500 368
Weblnstruct-CFT 71.1 279 88.8 35.7 13.3 55.0 486
A = CFT- SFTpest 9.6 9.5 11.4 5.6 0.0 5.0 104
Base | 55.4 13.6 91.6 16.1 10.0 400 378
Weblnstruct-SFT 59.0 13.2 77.4 19.9 33 375 331
Qwen2.5-Math-7B Weblnstruct-verified-SFT | 62.0 12.5 78.8 22.1 16.7 500 404
Weblnstruct-GPT40-SFT | 73.2 257 90.0 37.6 13.3 625 504
Weblnstruct-CFT 80.2 423 90.9 41.6 20.0 675 57.1
A = CFT- SFTsest 7.0 16.6 0.9 4.0 33 5.0 6.7

Zt0f| 2™, Qwen2.5-Math-7B 2| 7|2 ZEE2 7|FE HAEOM HE H2T 378%E 7|

SO, HEH 0N ZHS Sof 50| ZoE $o| BF YHEE 571%2 SAE UL

Qwen25-78 ZRHOM HIEHN O/M =F2 &= O/M =FECH 104%2] 22X ds
gds 21, Qwen25-Math-7B ZHO|M= HEH 0N =0| 4= O/M ="3(GPT-40) 7|

TEH 6.7% H =2 duE 7ISUL

TR UYH

orea Innovation Center




FU UM = [12)
T H 5. Qwen2.5-Math-7B 20| A CiFSH dtHo|| w2 2 S
MATH Minerva-Math
90 50
e CET e SE TV e SET-G e CFT e SFT-V = SET-G
80 40
g 9
‘§ 70 530
o o
b=, -4
60 20
50 10
Steps 0 10 20 30 40 50 60 70 Steps O 10 20 30 40 S0 60 70

Eoh HIEA O/M 2™ MATH A & 80%2| M=tz & EHPD, SFT-G = 70%, SFT-V =
60%2 HBEE 7|ZHUCE Minerva-Math OlAlE HIBE O/M ZHO| HBE7t of 40%Y 1, F
7R A=Y OM = HYQl SFT-G F SFT-V o Hatz = Zt2t 20%0| S1t34Ct.

SA0, ARAE2 4SO 7t FHOjLh HEE O|A| RHEZ AMESHY, CHE o8| b
2t0|H 2o RES0}t HE TIMAUCH o HIL 7|22 &850 S HEHRst STEM
ME ZghAIZACE

Ex6 CHE o2 m2iojg 2o RASHO| Hlw At
Model | #Data | MATH GPQA TheoremQA MMLU-Pro OlympiadBench AIME24 AMC23 AVG
Frontier Models
GPT-40 (2024-08-06) ‘ \ 81.1 51.6 54.7 74.7 433 93 475 51.7
GPT-ol-mini -1 90.0 60.0 572 80.3 65.3 56.7 95.0 721
Other Open-sourced Reasoning LLMs
Deepseek-Math-7B-Instruct 443 31.8 23.7 353 13.6 33 150 239
Mathstral-7B-v0.1 56.6 32.2 28.4 425 21.5 6.7 424 329
NuminaMath-7B-CoT 552 30.6 28.6 38.6 19.9 6.7 30.0 29.9
Llama-3.1-8B-Instruct 519 304 30.3 48.3 144 6.7 30.0 30.3
Llama-3.1-70B-Instruct 65.7 42.2 51.3 62.8 144 16.7 30.0 404
NuminaMath-72B-CoT 68.0 353 249 55.0 35.0 33 925 39.1
Qwen2.5-Math-72B-Instruct 85.9 49.0 50.3 60.3 49.0 30.0 70.0 56.4
Initialized from Qwen2.5-Math-7B-Base
Qwen2.5-Math-Base 0| 554 31.0 374 393 16.1 10.0 40.0 3237
Eurus-2-SFT 230K | 624 32.1 38.0 442 29.8 33 30.1 343
rStar-Math@Greedy 747K | 784 - - - 47.1 26.7 47.5 -
AceMath-Qwen2.5-Math 23M| 83.1 26.1 24.6 48.1 422 16.7 60.0 43.0
Qwen2.5-Math-7B-Instruct | 2.5M | 83.6 31.1 37.0 39.5 41.6 16.7 62.5 44.6
Qwen2.5-Math-7B-CFT | 50K | 80.2 394 40.4 47.5 41.6 20.0 67.5 48.1

Zoto] mM=2MH, PRS2l Qwen2.5-Math-7B-CFT &= 7B B2 S0|A 48.1%9| %1 TAF
452 7|5%tH, OHE ME 3t D220 W FojL 452 B0t

Eoh,  Qwen2.5-Math-7B-CFT 2| 23& HO|H& T 50K 7§ MEDH ALESH HHH,
AceMathQwen2.5-Math = 2.3M 7§ ME2, Qwen2.5-Math-7BInstruct = 2.5M 7 MES AtEd|
S| QCH O|l= H|EA O/M =7H0| 0j¥ &2 OO 2882 7IX|1 QY= A2 B ELE

TR UYH

Korea Innovation Center




FUH FEEMNTE [13]

ATLXEES ETH Qwen2.5-32B-Instruct-CFT 2t Sky-T1-32B Preview Off &f M3t H{mE ZIH3H

Ct.
E 8 7. Qwen2.5-32B-Instruct-CFT 2} Sky-T1-32B Preview H|i Z1}
Model |#Data| GPQA TheoremQA AMC23
Qwen2.5-32B-Instruct | -| 49.5 44.6 725
Sky-T1-32B-Preview 17 K‘ 495 48.9 67.5
Qwen2.5-32B-Instruct-CFT| 4K]| 52.5 48.1 77.5
A (CFT - Sky-T1) | -| 3.0 -0.8 10.0
ol =M, H|EX OjM =Fe| 7t 2 THE0| HZ HOo|H asds ddAIZE &= U
Ch= Z40|Q} 2, SkyT1-32B-Preview 7} 17K 712 MEZ At&3st= HHH, Qwen2.5-32B-Instruct-
CFT= CH4K 28 METICERLR %[(Ho| d52 FdY = URULCL

#0E oftL|2}, Qwen2.5-32B-Instruct-CFT 2| =& H|O|E= O[T ZHo| 4 £2| 10| 2t} =
O, Ol HI"A O™ =Fo| ZI At 2P glo] e MEoM 2oz &g = UChs
HE EN=Ch

O|gho|= ALAXIES ZH2 GPQA XA 525%2 H=r=E 7|E5IH Sky-T1 2| 495%E H
O{ MCt. TheoremQA Ol A= Sky-T1 3t FARSH 58 ER1, AMC23 0|A= Sky-T1 O] 62.5%2
B E 7|50 B, AFKE2 B-2 77.5%2| =EE 7SI

ol ARXES HEA OlM 2FPezE 2HE 2 43 stgez SHE

2=
£ XISACt O] Hlm= 2E Qwen2.5-Math-7B-base REES X7|3t REHEZ AIRSI0] TISHSICE

EEg HEY O =¥z EHE AN Z3 5oz FRE 23 Hu Zy

Model |CFT SimpleRL-Zero SimpleRL
Data Size | S0K 8Kx12 8K+8Kx 12
GPU Hours (H100)| 8 1152 1152
MATH-500 79.6 77.2 824
Minerva-Math 42.3 335 39.7
OlympiadBench 41.6 379 433
AIME24 20.0 333 26.7
AMC23 67.5 62.5 62.5
AVG |50.2 489 50.9

li@ SRS MMIE

HINA Korea Innovation Center




43 ot50| Uiy 2o FE sHE I SHAZE = Ubts WA P78 HEez A

TRHES DeepSeek-R1 O 2X| BHQl SimpleRL It H|ME FIWHCE of22f ME 23} stgo

2 FHE ZEQl SimpleRL-Zero 2t Distill+ 23t st&2 2t SimpleRL & 7|[E22 ULt
Z23%t M2 SimpleRL-Zero 2t SimpleRL 2 Z 7He] H100 A 1.5 Y SQF S E|OF HH
B, HEA D[N =F @Alol -2 8 40| H100 OfA T 1 A|ZH EHTCZE 22 452

o HEA OM =Fe 2 C2Y Z0|E EaE 5tX| ot 57
A1 HEHAN DjM =F2 Qwen2.5-Math-7B & SimpleRL 1t S8t =
1, AMC23 It Minerva Math & 02| 7|& HAEO|A H|EA O|M =

50| SimpleRLE N &75t= A2 2 LIELTLCE

THez, HIEY DM =F2 0 22 232 asdlt 2itE I S T
A

GPQA 2} TheoremQA & 7|& HIZEO|AMQ| FO{H 952 HIEH O[M =Fo| sty F

o
=20 ofLel,  H2 STEM ZE0f0E 2ilfYoz 2Fd + ASS B0 =L

ATFAS2 O dutvt Qo] H2 S8 dds et ME2 ddS MAIRED 85|0], H[E
S

H oM =82 459 0l =Fo|Lt Zet of5ar 22 O =23 miiCint 2o, HE|

P InPNT-]

» DeepTech 4171 X|(DeepTech iAARH). 'HIEA O/ =" EA..AH|CIOF H100 1 A|ZH SHZE 874,
DeepSeek-R1 1t FASE & (“HeHIPEME 7 i, 8 NFLMIL HI00 YIZRBEAL 1 /N, PEREHESE DeepSeek—
R1). (25.03.19)

https://mp.weixin.qg.com/s/CSW6MF9VnxjIVo7RByoSgw
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