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FrErasskIELE, Mkpie s & ME R WSS & R
DENCETH B, 2070, ZOBFRIIZ, B
DEME R OREE 2 (FREICHR T 2721 T, B
RS FEICB I 2 RETIEA OMSOREEICES 2 2 H
RKdohz, KZETIE, FXoMEEE X IE
WEIZHE X 5 72912 Reasoning E7 /L2 {EHA L, BHER

BREICBT 2 FETIEA O R SOE 2 BIERIC ) X
572012, HXXHIEOEME % Hl 5 FastKASSIM
Z HEK D BLEU % COMET ¥\ o 723l R EE L ¥
HIHRILEE WM LU T AR L. EEBROFEER,
Qwen3-8B & N— ZIZHE L7z ETAH, #30 FD
LD Qwen3-235B XN — XA DEFILVICILIT 2, B
BWVIE R 2 EREZ R L7z, ¥ 72, FastKASSIM
ZERECHWS Z e, BERESETOM UG E
KL 7-BERICH 5% 2 e R EMMITOR L7

1 IXC&HIC

FeaFan RIEIFERA o B A i PH 2 TER IS HUE 5 %
bDOTHY, HHREHEREZF O W 7
MR ER TR G, 2072, ZoFERICE
WU, X TH 2 FaTan KIH O EME LM SIS &
IEMEICHE T 2 2 & &, BIRESEEICB T 2 55T
BoOMHEZ U EEICRKMEE 5 Z E pEE
BB oTW5.

WFE, RKRESEE L (LLM) &, #HEimiEE
(Reasoning) ZHA/RHNCAERZE 2 Z & T, HHR
XA TOMRENMA LT 5 ZeaRmEnT0S. Z
5 L7 HEEmAE I OIE AN, Fraraa REOBERICB W
T, RXD LD IEERMRICHFES T2 e ifFIN 5
D, ZOEMET T IEBEE S LTV,

F7-, LLM 2R ED X A7 ISHEIGXE 3 FiEL L
T Group Relative Policy Optimization (GRPO) [1] %%
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FHEIN TS, SEITH%E [2, 3] Tl&, BLEU [4] %
COMET [5] &\ o 7= —f i 7 BHER D 514 R 2 R
& U THWz GRPO ZHEMEIER X X 7 1A L TH

b, BIRREEOEE m LRGN Tns. Ly
L, ZThoDOREDATIE, FifmREORRICE
WTC, BERAESECOMIEE L T Ic kM E5
ZrikTEw. flzE, FRErREREIE ek
T—ODLFAMEBR L, HEETIIFHHOMRER
BYARICHECT Ty (B3avey) 20 (hr=)
TR 2D L, HARGETIE 'y ) @A) T
XUIsNdeWVWolzEZE WD S, ZhoDRER,
FICREN R —BHERMEICEREZ Y TTED,
3L D RETEA OO EsEERIc KT h s &
FRR 5720,

AWFGETI, HF—I, R X OEHE 7R OE %
fR s 2RE %M EX B 2770, R RIEFGERIC
Reasoning E7 V2 WH$ 5. 2 12, BIERLSEE
TOHEEZ BRI X 5 720, #XHEED
FEUE & Hl 5 R T % FastKASSIM [6] % GRPO
OHIMAHAAL Z e RRET 5. EBROMEE, H
e O FRFFFRE SR TEBIERICB WV T, Qwen3-8B % N —
2B LT AR 30 DT X — X E ke FF
2 Qwen3-235B N— 2D EFTIVIZILET 5, HDHWV
W RE S HRERENT 2 Z L R L 7.

2 EEAZE

LLM (&4 O RN HE G2 2 B 7RIS A2 R
T25ZrT, MR R A BB RES M ET R
ZEeBMEXINTWS [7,8]. %72, Reasoning EF
MNFERPFER & W o 72 EREHE L WRBOFIER
R, FHIXEERIZBWT, BRORS L E =
DOHfRZ BT 2RARCENTDH 2 Z e RBaInT
W3 [9,10]. —/A T, —&HI72257E T DREMEIER 2
AZWZBWTIE, 5 LHEEREEH OB IR E
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HTHsedMEXINTWDS [2,11]. ZhiE, —f%
BB DT ¥ A MEZ < OGA B S %
LTED, ROWHEREZDELE LBRWEDEEEZD
Nd. 2L, FataaREITEMIC A DAL
M HELZRME LTw3., Z20EMI2EEZS
¥, Reasoning &7 L%, BHERLEERE 7L Tlddk
WS L WSS X IEHEICHEZR 2 2 e T X,
A REOBRICBWTHEM TH I EZ LN 5.
GRPO [1] X, R A7 ICELEHMZE HWT
LLM ZRED X X 7 1 F I RE(L T 2 b
BFETHS. MT-R1-Zero [2] 1X, HEfidHH 7 74
VFa—Z PR a— L RRAR— b ERHRELET,
B B3 RS 2 8RI 12 A0A A 72 GRPO % H ik B
RICHEHHA T2 22T, BIREESMET 2 Z 2 2l
EHELTWS., ZOFIETIE, #HREREZ<think>Z&
7, BB BIER Z<translate>® 7 CH A TH N
T23L5 70y TLIM KRz 5% 3.
BROWM r 1%, XI7HENELWVWHEIX 1, #
DEBUEEE -1 2122 Stormar &, BARME
2B Sperric D_DDEREHIPBHHX (1) DX HITE
FTEND. Sperric I, REMN 2 —B % 70T 5
BLEU [4], JFX ¥ ZHERICED W CTHIERSHE % FF-iff
3% COMET [5], # L TZMERZHWARWEHEE
%175 COMETKiwi [12] £\ o 7=REDHASDE
BHWLATHWS.

¥

Wik

. Sformar = 2, if Sformar = —1 n
Stormar + Smetrics i Spormar =1

—HT, ZHoOMME B LEERSE Z M X
%05, WS ORI U TR R F v
T4 25223 DTIERV. 207D, BIRRLSE
B B RETEE ORSUEEICHE S Z e kD o h
BRFEFRERIERIERD & 5 2 BicBVTlE, 25L
TAEEN I REEDATIEIA T TH 5.
FastKASSIM [6] & tree kernel & FI\WT =D DX
KREDEDIROEERZERILT 5 Z & THSCEME
PRIEST ARETH L. 5HHE IR MOEWARIRER
BT L, FastKASSIM I3 53RAYICEER D EHITHK
FLRWHEEEERRZ 2 A TE%9 %2, Wik
FEL - JEEEM DR & 2 712 BT 5 N T2l & O
BB W LG XN T WS, Ridrab RIERIERIC
BWT, FEXOB G EHEICHZ 2 Z & L HlER
SETOM UG 2RI X &2 Z ¥ 2L
XH 2 72DIZ, FastKASSIM D X 5 7 i iE % 412
Z 5 REZ R HAAT Z IR TH 5.
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3 REFE
FEFaaRIEOBIER TIX, BUC O M2 WS & B
L, BIRRESFBICEB T 2R EA ORI E ICHE
SBIREITS ek dhb. 2 TARMAET
X, 2N S DBEMFE/- T /2, Reasoning E T L
WXL, RIS O 2 i - W72 GRPO %
BRI 2 FEEZRET . F—1, FrdERED
PEHE T2 M SRS % IR ICHE R 6 72 © 1T Reasoning E
FLZRHAT 3. EFVE, RN ZIEHT 2
CE THXMEDIRWIEIZITO LN TE, £
DHEFRICH DO W TR Z AR T 2 Z & 23R HEIC 7R
5. B, BIRRAESHETOM SR KX &
%728, MT-R1-Zero D AIZE-D =, GRPO 1214
XEUELZHRME U THAAD., BRI, /€
KO FHMR AN 2, WSS O BEBUEZ R 5 R
JEC & % FastKASSIM % S,0rric WCEAT S, 2B,
FastKASSIM (ZIEXM AR RETH % 729, SR L
AR DB OFELEZ NG THEL, 20 HE
ZHWS. ZORSCELERINC X o TSRO
XHGEIHE - T2BIER 21T S KO WCET LV ZET.

4 EERERTE
41 RRVTF—REYE

AT TIE, NBHX T W2 AR H E R PR
32— %A D JaParaPat [13] ZFH LT, HEB XU
H 5B DR raE RIEERIC BT 3 IR F RO %
fTolz. 8 F—X¥r LTIX2016 FEDORFHFH»SH
gEJjlA « RHAHORMER T — I ENZ R 6565 X
wf, I T — & & LTl 2020 DR H & AR IS
ZRZERN 1000 KR, T — 8 2 & B EFES SRIE I
W By L CHEELEY. £, HESHE
DT — RIFHARCHBE L F2REF & DR & B hE
FROXG T2 KEORFF L O S, FHITM
DT — RIZZ D DR 2 Sl L7z,

4.2 FERETIL

GRPO DEMHREF L L LT Qwen3-8B [14] &
thinking mode T L, HEB XU HEHDOMA AT
H—DEFLO¥EETo7Y. &, N—274
> & LT, Qwen3-8B @ thinking mode & non-thinking
mode, & D K# B4 € 7L & LT, bitsandbytes

1) 7=ty bOXRIET2HEMERICOVTIER A
&SR,

2) SEREOFHMINERB 22K,
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®1 HE-EZHE

R BB FEMFS . Model i Tl%, FastKASSIM * BLEU * COMET * COMETKiwi # Z#1LZ#H F B -

C'KEBEHLTWS. Avg fliZ 5 DOREDEEERL, Fail il X Z7HE DD LR CHE DD KL D 7= 12 HlER
DR L bR RS,

Model JA-EN EN-JA
F B Cc k| ™' ppy compr COMET XCOMET @ Rl Fast CpiBU compr COMET XCOMET )@ Rail
KASSIM i XXL KASSIM K XXL
8B w/o Thinking 57.87 30.84 78.33 77.80 81.16 65.20 071000 47.29 19.16 81.41 82.07 67.83 59.55 071000
8B w/ Thinking 56.82 27.63 77.90 78.46 82.66 64.69 071000 4791 19.18 81.14 82.34 68.56 59.83 01000

6513 3242 7893 7651 80.92 6678 Omooo | 57.06 2562  81.06  77.86 5719 5976 31000

e 59.61 4280 8116  76.87 81.10 6831 1000 | 52.16 3807  83.80  80.20 69.95 64.84 211000
O 64.38 41.65 81.15 76.83 80.40 68.88 0r1000 54.10 36.09 83.60 81.11 68.96 64.77 4/1000

O 60.10 36.85 80.78 78.90 83.78 68.08 0/1000 51.60 24.81 85.78 83.10 73.17 63.69 01000

o O 6344 3651  80.10 7837 83.08 68.30 21000 | 5575 2898  84.86 8191 68.47 63.99 171000
O O 60.74 42.44 81.45 77.01 81.06 68.54 1/1000 50.17  36.96 84.61 82.83 71.85 65.28 1/1000
O O O 63.17 39.75 80.30 78.09 83.09 68.88 0r1000 54.33 34.87 84.35 81.77 70.65 65.19 171000
O] 538 2263 7881  80.60 8392 6396 Omooo | 41.62 1692 8231 8427 7208 59.44  0/1000

o O| 6303 3019 80.17 7973 8443 67.51 Omooo | 5596 2677 8340 8308 7122 64.09 171000
O O 60.08 40.70 80.57 78.41 82.93 68.54 071000 4920 36.12 84.55 83.43 72.16  65.09 071000
O O O| 6437 4081 81.12 7773 80.54 6891 Omoo0 | 5407 3562 8424 8247 7074  65.43 31000
235B-Instruct 5426 2933  79.15 7875 83.60 6502 Onmooo | 49.06 2774 8251  82.93 7150 6275 011000
235B-Thinking 56.40 27.86 78.84 79.10 84.43 6533 071000 49.64 24.87 82.16 83.10 69.45 61.84 2/1000
GPT-5 57.01 36.84 80.48 78.92 84.63 67.58 071000 50.20 26.84 83.91 83.58 74.17 63.74  0/1000

12 X % 4bit & T 1k % 1T o 7= Qwen3-235B-A22B-
Thinking-2507 % Qwen3-235B-A22B-Instruct-2507 &,
GPT-5 (gpt-5-2025-08-07) % {#HH L 7-.

4.3 IREMCFHEBRE

WM ETE, MT-R1-Zero [2] & FIEE, R () 10k
S BDY L, Smerric 113 FastKASSIM * BLEU *
COMET * COMETKiwi ® 4 DD REDHAE HE
D5 %, COMET ¥ COMETKiwi %t/ ¥ 3354
ROz 11 B D ICDOWTHAEZ 1T - /2. HEOMW
MriHAEDLEIZEEIThALDR a7 D%
Smerric £ L THWEY . BIERIERE 0 FEAiCE, =
NoH400REWCHZ, MMEHEICHEHLTVWER
WHINZ Y72 R ¥ L T XCOMET-XXL [15] & Fl W
7z. 7238, FastKASSIM O G5 B 72/ SCRAT IS
& Stanza [16] Z W 7=,

5 RO H

5.1 BEB)FFEfER

EEERZR 1ISRT. £7, R—XEFNLRB
I % Reasoning DFEIZOWTHER T 5. ANFFH
EEWHEBEZ R OMARSEZIME T o RETH S
XCOMET-XXL IZiEHT % &, 235B D3 HEERZ B
{ £ TDYET, Reasoning €7 /L7A3, Reasoning %
HouwEeTF vz Ello7z. i, #imick-T

3) BREOEEDENEZET 57291 min-max [ERLD
T S MG L7225, FastKASSIM I X 2 M5 I BT B )
HEDMRIR L T 7o, RSETITRA LR o 7.
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JESL DRSO IENDOBEMENRE D, BRAR
XD FMICHETETWAZ 2R LTWS,

XIZ, GRPO & WAL O BRI DWT
WRNZ. GRPO T2H L7zE 57U, MMEcxitL
MR EICBWTEHER R a7 DM EZ R L.
RETIETHEH L7z FastKASSIM D 22 71BN T
1%, FastKASSIM % B THIIc W358, H
FHT NS BV T+8.31pts, FEH T ANTIBWVTH9.15pts
o EERL, BERESIEICB Y 257 EE O
FHED & D RS N FHERDME X 5 2 & DTfRR &
N7z, X 512, FastKASSIM Z o RE ¥ fHAED
B CHEICH W25 EICBWTD, MT-R1-Zero TD
HIR Y [ERC, 220 OWmB s 3 2 - R &
TORa7DmEENESNTZ. KT, FastKASSIM
¢ COMETKiwi Z A B/ DR TIE, MADR
ETEHWRa7ERLERE T TR, HERRD
XCOMET-XXL 12 3T Qwen3-235B O Thinking &
FNrAiN 8443 DR a7 BEMRLT-.

BRI, METFELHN0M[BDOAAT X -2 %
D Qwen3-235B %, GPT-5 ZL#i§ 3. ARFEERT
1%, Qwen3-8B IZIREFEZ AL ZET D,
XHELESL X UCBERMNE O 5T, Qwen3-235B %
EEZ, B3 WVIVCHCET 2 ERERER LY. £,
N—=ZAF 4 2IZBWVWT, Reasoning DEAXE T IL
H A4 ZDKIBLD VT D FastKASSIM D 27
ZRECIZA EXETwWRWZ e s, BRESE
T DN % ) U 7= BHER 217 5 RET 1T — 1Y

4) IR CITTXRI L OIEREE 21T o 7.

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



&2 KETAARIEO HERIFR O @ MR

WiRCA— Y v DRMHEIRTH Y., §iEdh— Y v DBV T, BB OEOMRTEME. F—ME Rcse
THIELHIRE T DIEHED 0D DR SN D DA LIMICALE XS, FRIE 1 ICECBDHiR T %,

The fastening method according to claim 1, wherein the cartridge has a columnar shape and the plurality of types of
fastening members are arranged on the same circumference in an order from the one whose order of fastening is early to
the one whose order of fastening is late in the cartridge.

8B w/ Thinking

The aforementioned cartridge is cylindrical, and in the cartridge, the multiple types of fastening members are arranged in order
from those with an earlier fastening sequence to those with a later one on the same circumference, as claimed in claim 1.
(FastKASSIM = 0.793, XCOMET = 0.946)

The fastening method according to claim 1, wherein the cartridge is cylindrical and the plurality of types of fastening members
are arranged on the same circumference within the cartridge in the order of their fastening sequence from the earliest to the latest.

The aforementioned cartridge is cylindrical. In this cartridge, multiple types of fastening components are arranged sequentially
around the same circumference, from those fastened earlier to those fastened later. This is a fastening method described in claim

235B-Thinking

(FastKASSIM = 0.789, XCOMET = 0.952)
COMETKiwi

1. (FastKASSIM = 0.246, XCOMET = 0.960)
FastKASSIM &
COMETKiwi

A method of joining as described in claim 1, wherein the cartridge is cylindrical and the plurality of types of joining members
are arranged in sequence from those that are joined earlier to those that are joined later on the same circumference within the
cartridge. (FastKASSIM = 0.891, XCOMET = 0.955)

REFBRE M L TE D, FastKASSIM % A
TR BE(E PR ETH S Z e R 3.
GPT-5 12 L T%, GRPO O WEREICE
WTIE EM 2 HREEZ/RLTED, XCOMET-XXL IZ
BOTIEHEFRCHEEOMRERZER L 72— T
HEER CIERIER WHER o7z, ZHIXHAFED
WS O RN IEMES ICERT 2 L E 2 o, BT
=) AR EATHNE w5 T, BIRAE
WHET 2 REICEEEL RIE L2 EZ N 5.

5.2 EfRFDXiBE%E MR L 7-ERR D5

REFEOEMETMEET 2728, FrEreaKED
HERFUICOWTEMED T 21T 072, £ 2 1TRTHI
IZBWT, SHEERD, “The fastening method according
to claim 1,” ¥ W\ 5 % & A D HEiE £, “from the one
whose ... to the one whose ...” ¥\ 9 JRXX D Tk 3
BIEFED RN DD LEBNSD ] KBTS (b
D] (the one) % HW=HHED 2 RAEIRR ST B X
NTWE2IEHT 5.

F XD, GRPO Z HWTWARWE F L, B
NEZREFEFLEBRZERKTETVWE2H00, B
RIEFFEIC BT 2 K5 EA O E 2 0 HE
ZENTOVRVWI DD 5. Qwen3-8B D)
BHFAATIERSXDERAZ L > TED, ¥,
Qwen3-235B-Thinking Dt )13 %A L 72 > T\ %
H DD, “from the earliest to the latest” ¥ L9 ER3 038
FINERD [H0) ZHWIMEEZHRINCRET
=TV, [AREIC, COMETKiwi $ilE 71 o
FEE W XCOMET-XXL 2 a7 %2R L, BERNER
REFLTVRIZH 200 5F, HEIRNUE 2 K
BT E TR, Z4UE, COMETKiwi 25BHER G E
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BRI 272D DIEETH D, WG S D
WL TR RF LT 4 B 520D &
ZBN%. WHRYIZ, FastKASSIM & COMETKiwi #}
MEF VO, iAoz e b, »o I
DT AHEEEZIELS KL TWS., ZO#
1% XCOMET-XXL & FastKASSIM D[ /5 T & A
7Rl TED, ERNE SO MHIZE
WTERERBRE Lo TWB Z BT hb. Z0D
HHX FastKASSIM Z I W2 2 & BBIERE S
FETOMXHEDORKMICHF G T 52 2RET 5.

6 &hHOIC

AT T, SRS DEHE 72 SO IE O 1E i 72 B fig
&, BERFEEEEICBY 2 FiETEE OS2 Kt
U724 K D & 0 2 Kiatar RIEOBER & R 7120t
L, Reasoning & 7 /IS D BELERETH
% FastKASSIM % #1272 GRPO % EH 5 % F
EEREL, ZOAMEERMEEL 7. EBROAR,
Reasoning € 7 /LD FIFHIC X o THRIER S E A3 L3
B A S, AR MR SIS D X D
IEHEZ B (R 3 Z SRR I Nz, X512, Y
FELUE R E %2 GRPO OicilAATe Z & T, MW
BIERME 2R LoD, B SRECoM Uit %
X O KMLU -8R EHR X2 R, SBERFET
¥E LT 8B ETNIE, MI30MED T X =2t
D 235B EFIL L LT, RIZELLEDMEEZ K
L7z, DLEORRIZ, FrafBiERD X 57 K X 4 Uil
HIDFRNZ 2 712 BT FastKASSIM D X 5 72 i
FOUEREZRMIMCEAT 2 Z 225, Hr/N R
RETNLCEMERBRMREERT 2 LCEMZT 7
O—FThHbIELERT
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