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AifsEE, BROKRBIEZEET LV (LLM) T—
Dz IBHH L TERAZ 2FEITTEILF T —
Pxv b MA) 7Fu—F%, H20OHEEN B
Broath3sZex2HME 5. ANEFRLTOHEE
TER D ERERR IR 2 2B ICET 28w TH 5
Steiner’s theory 1230 %, LLM O MA 7 70 —F®
I—Y =z NEOMAEERZEELL, ¥ 27
TR RGET L. BROXR 7 MA 7L —20T —
ZICBVTEIHIHEEZEHI L, o7 2 DR
MIN—T2ROMEMCEEETRIZT 2
ST 2, MAIRK-oTH—Z—Y U}
(SA) TRENL»r->LERAPIHZ I, #oT
BEAPH e ZWCELWERZIERT 5 2 & 231ERE
M EZORDBEZPIERATIRT L — 20T — 7 1HKTF
TEHZ BT o7,

1 IXL&HIC

W, BASHELUHE B T ABRBESEE T L
(LLM) OWFFENIEFRIL L, B4 2HEimKZ 27 TA
MICPER S 2 EREX ZER L TV 4. BIED LLM &
MR BARSREE AR L, fiho LLM 2E#E L TX
AV BT 5 ZEDNARRICKR D DDH 5. ZHZ
I, BEOLIM = —Y =Y "Dt T2 ~<LF
T—Yxz>Yb MA) 770 —F%, B—x—Y =
b (SA) Z#BZAMREEZRTWAIEML TY
% [1]. L» L, LLM BRDHEGRRE /1> MA BHAD
SR Z BT 28D FET 5 [2]. 2D XHIT,
MA IZR T 2HEDED ST TWBE—5T, MA D
SA IZHEARTHICHEER M ET 2D TRV W»
DT MM TETWS.

D& B —Y =Y MATOMAEERHE 71—
T LTDNRT +—< Y ADOMEIZEI LTI, H2
DY TREMFEINTE ., BREVDIX, LLM
WXL TEMBRFEDZ D, DY T AR
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FMLUTHHICERIN TV 22 WS 2 TH S, flx
X, LLM MERL72A%E% LLM BB HREST Z &
T, ZRZORENA LT 2L 055D 5 [3].
CHICE#E T 2R OHEOIIEE LT, Ao
N—FI K B RERIRTIE, BiaRaizME LD
R DRI Z N2 LD T H e NEETDH S
EWVSHEDD B [4].

Tz, AAROEYEY LLM & OBGREE O L 72
FeATHIZE & LTI Zhang & O [51 53 D, LLM
T—Y Y "B AEIC 2 TEIZ R L,
BRI B TR BIGIIHDAIRETH 5 Z & g
LTW3,

LoL, FAxDEIKETH 2, MA OREMBIIEES
DEIWSEMHETED XS BREHTH LT 200t
WS BB O WTIEREIRTH 5. KT, LLM [
TOMHBERAICESZYE T, YO X5 BRMHEERD
MA OHREICHE 2 MIE S DOV TIERE 57
WKH ST o TV, #HRDEZICBWT,
BN K 2 ERRD AT 3 —< X% HAT 2
MEHE LT, Steiner’s theory £ W5 DD 5 [6].
Steiner’ s theory Tl%, HEATOWH T X 220 HR
DFEFE  (Actual Group Productivity) %, X > N—D
RENRCHE DR 0 Sk FE 24 1% (Potential
Productivity) &, BEREENEZ N 2/ L1722
(Productivity Losses 35 & T Productivity Gains) {Z
EOWTHIAT 5. ZoO%ED 10 FRICHEKI N
7ZHill I K21V a—@mX [7] iU, Z2<D
20D D FEERDY Steiner’s theory % X LT\ 5
YW,

Z ZTCARIFE T, LM RLOMEEERICERE
U, NEDIZN— A2 X 2RO +—
VA%t Y 2 HERTH B Steiner’s theory % MA 7
7a—FI#EA L, LLM RLOMEERD 7 + —
RURZEDE S ITHET D00 5.

KEETIX, BROHmEX A7 ITBWT, HEOD
MA 7L =LV =2 % o TRRY ZfEIE, XA
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7 D EGE % Steiner’s theory 12350 < f5ig % W T
A2 22T, FEDOE#Rr—Y = MEOMH
HBEH oHBEBERZ 7S 5. ZORR, K
Mo /2EZDEWDS MA 7L — 47— 27 DERER R
RIS ZERHLMICR -T2, £2, MA T
L =27 =212k 2 BADERPBIEISNT LD
MM FicFH 583, ZoBEMMEEEAR 72711 —
LU —IKEFETH D eBbiroi-.

2 FBEAZE

2.1 LLM QOHEBEHEEBEH DR

LLM H & O HEERBETT DD HTIT OV TITEA
WD ED SN TWS, HlZiX, LLM OF — 4
7 — 7 He)1 & Bl L 72698 (8] %, LLM DX X 7§
HEE N 2 FHE 9] LTWAFMXHAH 5. L, Z
51T MA ZRERL L TW 34 LLM DHES D FHifi 1
EEEY TR THD, LM ELOHEEEHD
A S % TR R .

2.2 Steiner’s theory

Steiner’s theory 12 & % &, HBATOWHNIIT XS
RL, BEAFORNCIZ T, HEFEH» S
HELBNRT 4 =V ANDUEE - BEEDNS
ATHREDZ WS, ZHuE, HEEZIES X
DHEEHDO RV v b2 EEIZ5HE1E, BT LHHE
BANTHHT 2 e ARVHIREEAR SRV b
ZREL TN,

Steiner’s theory Tl%, HEBATOWHIIC X 2505
“Td % Actual Group Productivity # 3 (1) TR 5.

(Actual Group Productivity) = (Potential Productivity)
— (Productivity Losses) + (Productivity Gains) (1)

Potential Productivity 1%, X > N—®DHRES], FREDE;
W hrohs 2EEEZEKT 5. Productivity
Losses & Productivity Gains &, Z 32 IBTERERE
M2 T2/ EF 2 EHRZEKT 5.

3 REFE
RIFFETIE, MA 7 70 —F BRI RINICHERES %
BELEITRVWE EDFIET 2 L VWIOHHRD D
&, Steiner’s theory ZHWVWT MA 7 7' a2 —F 3%
K&t 2 HEERHOBIE2 0T 5. BRI

W, BBOXAZEMA 7L =LY —=2712BWVT
Productivity Losses ¥ Productivity Gains D #JHH DFF
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fiifiE & M D EERZEHHIL, LLM R DHEE1E
Hicaon 2Rk, X227 DIEERr OMRE D
W5 5. 7238, (1) D Potential Productivity 1%, A
DG EIRX YN —DRES, FEDOFELR Eh o
FLEEMEERT 5. IhE LLMICEEHZ 3
2, LLMO7 —*%7 7 F v IJRRT 2, ¥R
OB EICHET 5. AWFTIE, LLM HOM
AAEHICEH T %728, Potential Productivity (35 Hi
3, Productivity Losses ¥ Productivity Gains D JH
D& FHifEE & LTS
JLA& D Steiner’s theory @ Productivity Losses & Pro-
ductivity Gains DIHEHOH122 5, LLM TEmANIZFE
T REZ2IHH Z238E L, IO X 5 ICFHliHEIE 2 E
EL7.
a. Productivity losses
a-1. GREIR) & -774 74 72AlO T —
Tz v FONEIRT B
a2. GRAEK) = —Y =¥ bHHES 127 A
T4 7 RAEAH UK
a3 (AER) AC74 74 7H#EDESh
5%
b. Productivity gains
b-1. BIE) REEHICHE - BRI =
2, O —Y 2y PHAHLEELVWER
DL
b-2. (i) v/ rz—y = bOMZFICIZ
BV, FILWT AT 4 7D
VRAZIZHF 2 0EREFRN—> 3y, Ehhky
D NBFRA O EIER BEITED ROV T,
LLM IZIZSU TR ESRVWEE X, AR OHEED
BHIEBRAE L 72.

4 2B

41 7—=2tvhk

MA OHEAERZ 3 212H720, 5 E» R
RBHEERR A7 ZHWS. BAKMIZIE, BBH (Causal
Judgment) [1] D4 187 [l & GSMSK(Mathematical rea-
soning) [1] 2° 5 200 il Z kL 72d D& H W 5.
BBH %, BITEDOSFEETVICL o THRICH L W
XA D—D2 I TED, RfFFELTII,
Causal Judgment (2B 3 % X X 27 Z F{\ 4. Causal
Judgement & IZERBIRZ HFOXRICE DS NT, JH
CAESROBRE M LW 21 2 HME T 5 B
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DTHDH, BRICHLT2IRTEZ 5. GSMSK I3,
INERG L ROV DU D R % & T LEER Y EE 5 FE DMK
WRATTHA.

42 MAJ7L—LD-9

LIMR—ZADLT—Y x Y MZOWVWTDH —A
S [10] TRAZINTWVWE MARBI 2T —Yx
Y IEAToBEBRECOWTOREESE L, R
7% Cooperative £ Competitive & W5 27 7 XIZ¢%
MFT 22007 L —L7—=Ihb—DFOEEL
oo BRI, Dubd 7L -2 =27 [11] %
Cooperative 7 L' — L7 — 2 Liang 5 DWFSE [12] &
Competitive 7 L — 27 =27 LTHWAZ L
7z. Cooperative Tl¥, T— = ¥ MEOHMLR X —
YR—ZADKEMEHRT 5. BN, TRTDOI—
Yy MIEIYYTHENBREICIY T X2
N, FNEThORERRDTI 7Y FO{FL—Y =V
FDASNCHAAF LS. Competitive TlE, 2 AD
SINE DD % ROV TMILT 2R Hakam 3
5T, RUWEEZEAT 5. 20RO —
VMo TI v v I Thbh, ¥E5DMHMA
BEDZYDFHET 5. AWFFETIE, Cooperative,
Competitive 212, 2 OO T —Y =Y +T, 27V
Fo##HzITS. 8T —Y =¥ ME, GPT4oV % H
W3,

43 SRS

FRHROB IV T — I TERZEETL, R
T 2 IR W T EITERE L T 3 5. &%
TOZ—Y Y 2oOHNIIHLTETAFT
FEE 23T 2121k, 2RARME T e hEL T
5. DI, KT GPT-40 & Fl W T &G
O BEEHIZ AT, MERICEBIERA L T e >
7 bR T 5. BIEOFHMEMEIX LLM ICEHK D
XEDBDTIERL, BERLD - 155 (BIEDFE
filif) = CGEROBED - GAEROFME) L, &
AL TWERIZOE L. IRICEHLTY,
HMIREDIEL D o772 61, GiEoiHiE) = Gi4
ROFHIE) TH D, FRPR-o T\ 5lX, G
RoOiHiifE) = (EROBED - GRAEKDFHE)
TRD-. BROBEIZ 22D -2V H2 5
U ROEMEAToI D 4DOTHS. ZDEI7%
W= R=ZXDFEZIWD ANzDIE, LLM O A
D HEFHHITIIKR D 2 BEDE L NR D 5 727D T

1) https://openai.com/index/gpt-40-system-card/
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H5. GPT-4o ZH W THKIEE LT 212H 7>
TIX, FHRTEBRTARBIC X 2 F-ififi ¥ GPT-40 12 &
2 AHiiED B 2 RE—RT 5 2 e 2R L7z, Bk
HiZi%, BBH & GSMSK D&MD 20 flicZzhZzh
WZ%f LT Competitive 7 L — L7 — 27 TR R %K
T ERICOVT, AEOFM6E Y GPT-40 @
FHE(E 2 LhE U7z, R ER 1IWRT. ZORED.
5, ARNC X %7l ¥ GPT-4o 1< & % #1-li O {EH[A] 1
BBLZHLTWB e 0h5.
1 FHATEBIIBIT 2 ABIC & 2 FHfifli ¥ GPT-40 1T &
2 FHiffifiE D —B# (%)

IERE GBI AR FER BE #HER
BBH 950 950 850 600 750 85.0
GSMSKI00 100  90.0 850 90.0 85.0

5 BRI

SA ¥ MA B5&MFICB I3 IEERIIFE20D@ED T
»H5b.

R2 REMACBIZIEER

Zeft EER (%)
GSMS8K-SA-40 93.0
GSMS8K-Cooperative-40 97.5
GSMS8K-Competitive-40 94.5
BBH-SA-40 69.5
BBH-Cooperative-40 65.2
BBH-Competitive-40 55.1

#£3, 4,5 61 SALFIZ—IxzYRTL—A
V=7 DRAZIZEITBMRE (EED) & SO
il () & OBERZIANS 72Dz, HERBIT
HIEFHE LD TH 5.

AREIR O FEAMfE & 1EFRICIE, BBH £ GSMSK D &
HEHDT—Xty MZBWTHEOHEELD - /-.
MA X SA XD ZBRRERZEETZI2EZXD
N5, ZofmEx, To ko EEoEMES, B
BOEBER»SIELVWERERZSH TR OB HICHK
FLTWBZERBLTWS.

¥72, COFEMTHRERDFMIE L X X7 DIE
ARICIIKRERADHBEDN D - 7=, BUEROFHliHE &
FEr DBADOHBEDEE T2 L, o ZIEROEIK
PDMAIZERZE LT RIZLTWEEEZLNS.

) & HL D FTH{E 1%, GSM8K-Competitive-40 ¥ BBH-
Cooperative-40 DSEFITBWT X A7 DIEFR L IED
B D o 7. B OFMETIXIZE ACHER R
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3 MHBIHREITHI (GSM8K-Cooperative-40)

&5 HHBIREBITY] (BBH-Cooperative-40)

AR RN AR FER B1E %

AR BOSER RAER FER B iR

F#2 1.00 -1.00 -0.74 -0.05 -0.01 0.07
BFEIN -1.00 1.00 074 005 0.01 -0.07

MARY -074 074 1.00  -053 053 -0.00
F&ER -005 005 -053 1.00 -089 -0.07

BIE  -0.01 001 053 -0.89 1.00 0.07
&R 007  -0.07 -0.00 -007 007 1.00

IFi& 100 -1.00 -098 038 -0.17 -0.23
A#EIR -1.00 1.00 098 -038 0.17 023
AERR 098 098  1.00 -0.29 0.12 0.18
FER 038 -038 -029 1.00 -0.76 -0.44
BIE -0.17 017 012 -076 1.00 042
& 023 023 018 -044 042 1.00

=4 MHEREATH] (GSMSK-Competitive-40)

IEFR FREIR BRAER FIER BE HR
E#% 100 -1.00 -059 027 -0.16 -0.30
AEIR -1.00  1.00 059 -0.27 0.16 0.30
ARAERR 059 059 1.00  -0.57 056  0.52
FER 027 -027 -057 1.00 -0.74 -0.49
BIE  -0.16. 0.16 056 -0.74 1.00 0.54
& -030 030 052 -049 054 1.00

Dol TR, TUREREGRD 70— 7 DMREICE
P Z NIEI T 2 WD Steiner’s theory DASK D Tl &
MiEST 5. 72720, ZofRIicoVwTIE, ERLP
TUVWAESLZEEICBWTRERIHS T o7
DTHDHEMMT A2 TEL e 2bRTEHL. FHEE
2, R OFHME & 354 L O FHEE 2 B D FERS
NAHLN, FERPZ AL I2HHNCBVTIEED
ZHEF S MAENECBRWVEAICHD > 72 Z 23D
nb.

EIE D FHifE & #75R OFHIliE D 1EFR & DHH B FREK
R L, FMITLoTHVWEOHERH % H DB
LIFVWIEOHERH 2 b DETIELDENH o 7.
Ok, HEERHE LTHAZBIEB XCHER
DEMMED, BRAZ7 « 7L —LT—IIREFETH B
EZRMLTWS. 723, Steiner’s theory Tld Z
51X Productivity Gain & U CTEEMN % EIF 2 EHET
HHHEDLLT, ERERTEISHTLDZIRD
AR & 720 S BIR TR .

6 HSHDHIC

AL, B LLM 12 & 3 MA OHHEER %,
20D TH W 5 LT 2 72 Steiner’s theory (255D
WEHMIfERE T T2 Z e BIRE L. EBETIX
BEOEZAI7BLXUMA 7L — LAY —2T®OLLM
MOMAEERZEZEBICONMEIT- 72, Z DR,
MA OMBEERICBWTIZE L IZRR - ZIEHRD IRk
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6 HHBIREATHI (BBH-Competitive-40)
IERR FOEIR BRAER FIER BE R

Fi& 100 -094 -054 004 019 -0.14
AEIN 2094 1.00 054 -0.02 -021 0.10
AAERK -0.54 054 1.00  -027 -026 0.11
FIER 004 -002 -027 100 -036 -0.38
BIE 019 -021 -026 -036 1.00 049
& 014 010 011 -038 049 1.00

DEREICE B L KT A REE R I . %
7z, 7AT 7 DBIESRHRE L Vo HEEHDERE
WCEZBDHEBIRA IR T L — 0V — 7 OREHEICK
F5adZ2%mRLT.
ARIFSEIILL R DORAD D 5. H—i2, HHLE
FEER X X7 OFEIRENTH D, hofEHED X
ATREMI T L — LT — 7 BXR e Lz hhsds
BTH5. B, DWHBEREICREZ A TW
TR N5, RIFKDODHIEX R 7 DIERE
X URER O MEBREBNCHIL L TEB Y, HEFEHD
e e KR BRICE L CTRIRH A2 LTS 2
LI ¥ Eol SRISRKRIZGMEITS Z LT,
MA 7L — 2LV =7 DMRINCTR B X T =X 1% 01
LU TWK ZENEETHS. H=12, LLMIZ
X 2 AT D BHEHINC IR ELRDH Z DD, M
EOMHBIRENC G X 2 B ERINCTHEST 22 &
MTERPoTTD, SHRIORIZFEOHESLH
BRI ORREICE T 2 ERN BN BHETH 5.
SHBROWMIETIE, KDBHREXRAI2T7 1L — 24
V=7 NBICEBEIRL, LLM =—Y = ¥ b
BMOMEERDOX B =X 5% XM 2 2
xBTS, 72, LLM B EORE OB 5B
L7l 7L — 27— ORBICHWH ML TE
TH 5. AWFED, LLM &I U 7= 15 09 5 E R
ROXLRI2BBICHFG TS 2MFT 5.
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A MADOZ7OYTk

A.1 Coooperative 7L —L7T7—7

—ANHOZ—Y=zrrO7unry 72T
Y.
You are an expert in analyzing fine details.
Focus on breaking down the problem and providing
a response that highlights specific elements and
intricacies. Provide detailed insights while
keeping the response concise.
ZANHOZ =Yz b0 Tur T M EDRIORT.
You are an expert in synthesizing information and
understanding overarching themes. Focus on
providing a broad perspective and summarizing the
problem as a whole.
Deliver a high-level overview
while keeping the response concise.
BREREZ—Y 2> bO7R Y 7 2L RITRT.
You are an expert at combining answers into a
single final answer. Please make the answer

comprehensive and complete.

A.2 Competitive 7L =L —2

—ANHOZ—YzrybOTur 7+ 2RI
N
You are affirmative side. Please express your
viewpoints.
YN S IO St IV N by = IV N S N el s
You are negative side. You disagree with the
affirmative side's points. Provide your reasons
and answer.
—ANBEZAHOZ—Y =¥ FOREIED & RN
T A IO RIS N b = I VN
R
As a neutral arbitrator,
you have heard both sides of the debate.
Now,provide a final response tothe question based

on the arguments presented by the debaters.

B #iRTAICAWLTOYT
FBEFTMcHWE e v 7 b ELTFIR

9. query !X E [ 3, multi_agent_answer (& MA 7

L — 247 =212 & 3%[E%, rightanswer & 1E fi#,
single_agent_answer (& SA IZ X A RIEBRA SN S.

From the multi-agent conversation in the attachment,
answer the following.

The conversation is as follows:

answer from agent_1 -> answer from agent_2 -> answer
from agent_1 (2nd time) -> answer from agent_2
(2nd time)-> final answer by judge

- is_correct: If the multi-agent's final answer is
correct, please giveme a 1; if it is wrong, please
give me a 0.

- choosing_wrong_ideas: If you had the correct
answer during the conversation, but the final result
chose a different idea than the correct one, give 1.
If no one was able to give the correct answer, give
0. Always @ if the answer is correct.

- generating_wrong_ideas: Please tell us the number
of messages (excluding the last judge) that were
incorrect in comparison to the correct answer.

- same_idea: Look at every agent's conclusion.
Please count the number of times where the agent
reached the same idea as the previous agent (compare
only with the last agent. Don't look at other agents).
Count 1 if they are the same, otherwise 0. (excluding
the last judge) If all the agents reached the same
conclusion the count is 3. If every agent reached a
different conclusion, the count is 0.
single_agent_correct: If the single-agent answer is
correct, set the number to 1; otherwise, set the
number to @. Please include the number of times the
correct answer was obtained after the wrong answer

was given.

###Question#i#

{query}

###Conversation History of multi-agent###
{multi_agent_answer}

###Right answerd#i##

{right_answer}

##H#tAnswer by a single-agenti#ii#

{single_agent_answer}
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