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MNEEICBUT 2HEIEERTHRTH 50, YOk
SRR TH 2 03TV, AIFZETIE, FEE
DELEE I DWW T, Clark O S REMHICEE 3 2 MGG %
LI L TRML, FHBoMEICIZE =FIck
BZNAPEILDZ e RIS 5. LLM & &V EE
e IREEF R HR R D, a v ba—rx it
HOEBRERGICT S, AMETIELIM T —Y =
Y MICHIEE R S REE 2RSS AN ARITD
B, MAZITI 22X BB E ST 5.

1 IXCHIC

WEEIZ BT S EER I EELRBRTH 5. 2024 4F 1
H 2 HITHAE U2 O @2e i [1, 2] 128V T
b, BHlE B LARLTHEROEBRE L OB OXNEED
BEESRRD 1 DO THH RN TES. —F
T, X EDESBBIRTH 202 ERT LDIE
HLL, EESOHMAMO B2 MR LI-BAE
FEILEEDRIEIIAFE LW, IR B AR 36Tl
FRBHRTH 5720, 7— X RKEBICINE L THE
B3 2 Z CIXES TR,

KR EEEF L (LLM VX, SWHEERES 2R
L, [R#EIP A Z RO [5, 6]. LLM Z MEEisEic
FIFT 20 mD—or LT, ANEDEHE TR
7%, ZRMFOE Uiteh 2 EEIEITHOE 5 2 L DSAIREIC
RHZEePEFoNE. 2T, AHKTIE, LLM
ZRALCHEEZ ZOMNEZAERL, Zhzd i
HHERICRE S 2 0 21T 5.

BHER X, Clark OFEIE L 72l B (GE#H & X6
HF OB THA I NFERRER) DEROA—
D AT LM %2, SEEFLOHMNBEKZH WK

HELR T AMT—&2TilEhzET L LTTIER

<, instruction finetuning [3] %2 reinforcement learning from human

feedback [4], 22 W ZAUTHY T 2 LB TR, 2R

Ny Fo— 27 TABICIEET 2, EREAM%EX 2 M5

FOETVEETOICHWS. (ZOFKELHZEhTVS

BE, O TVE T =R X — XK TH 35
IO ERbHRW.) A TIE GPT4 ZHW 5.
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Threzohs. ZH%ELLM TET LT 3
121X, LLM OFFOHGREHIBR L, R4k 2HGEREFFO
LIMIT—Y YV V2HET A REND 2D, Ba
WIEEHRHTERW., 22T, LLMIZZOHRDH T
DHIFRZ /-4, 55 e XEEMHFICHEY 3% LLM
Iz FOMTHEBREDELRT-E 5 72DDEK
Er LT, SBEYTHF—LER—RL LEHRELE
L5 5.

BHEE ORI BV TIE, 368 & MEEHETFNT D3t
B E L CHERT 2 =FDNADKILD. LLM
BILHE PR E RO 72D, ZONMAEOKE %
BETORBELTWS, F—2DREICBWTYD,
A & XTEEMF RO HIER D 2 & R X ¥ 72 LLM
IV Y MIZOREZITOESLZEHNTES.
PbzEE 2, AETEEEYTH — LDREI
BWTC, HEBEORE - BN AKX 2HELER
FNCFHEI S 2 Z & 2l 5.

2 BSEAZE

REES AT 42 LTOLLM OBBLETIE, %f
VAT LADOWEICHET IMENZ TR TE
72, WEEBSEDWIZE [7]1 TlE, MG 27 DA+
SR MERECRIN S 2 MEEE O S R I &
72, WEES AT LADINVEDBICHBERBEER T 2
I Ko TIBEMREZA EX B 2MANZ I N
72 [8]. AWFSEIE A & XFE S R T L4 DXFETIE 7R
, NEFELEOXMEETEI D 5 2HEEEZ R T35
RPRR 5.

LIM = —3 = ¥ MR OMNFEIZEE T 2 501 T
OB LS > TETWAS, Park 6 [9] 137 — A4
LORET2 DERLR AR O>Z—Y 2V 2
HAEL, -y v MCEIE, FHE, &G, BF
DOHREZ /-8 TITEI X ¥ 2 EER % 1TV, LLM T —
YV M BHBMTEORI LR LUz, AWK
T Park 5D T —Y =¥ FiXEIESEIC LD, il
BEEEDXEHICEREYTTWS.
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3 HRREDRECHEH

3.1 EREEDER
BLEE 1D\ T, Clark O FRIEZEICEE 3 2 i
([10] pp. 148-153,234-235) % d 1T L TR ¥
%.YClark 1&, FEEI3A5H AR T 29k D K
THEEED—FETH 2 & L, HEEZEIENLT
o5 e U, HETENCE ) 78 e iEH, i)
R e EE, i) XL B, iv) IBReEED 4D
DEFEDR D 2. FIZIE, ADPRTEIEZLEDPS B
W TZZWEST) EEo7-88, ZhEMTo X
17 5.
i.AWXBOHIEOHHAN TR FEIEE L THA
L, BRZHCHEEEZAT .
HAREELEEFICL->TESZEDHL, B
X ZDEBEZEHT 5.
iii. A X BRI FICES K S8HA, BIXZOEHAL
kT 5.
iVVAIEXBDADEDIHTFICES Z & Z2IEEL,
BIZZDIREEZ T ANDIDE S DEZS.
MNEEFHFEEO—FETHD, Z0n EEH
FTHERINDEID n+ ] BFEEPERI NN
(n=0,1,2,3) T2IZk->T, BR3EDI R
SaF—TariPRIhs3. flEEFs L,
n=0 MHEPA YR ZLTVWTEEOHIHEZ 2
VA4
FEEDT XV A NCHARGETEE L2, HF
WCHIfR X 20,
n=2 BN COABXZATIT»? ) LHE,
HES IXXAZHDERA EZ5.
n=3 FEEMN [ZZIWHE-T) L35, HEIE
XA EE 5 720,
Fxix, HARGED THlEE) wHYT201%, 20
n=2DEETHB AL, KHFEIZZ S LE
BEENRYE T 5.9

3.2 HHEEDRAE

BB D FAE§ 2 JH RIS DO WT, Clark O 3@ EL %
DHFEESEICLUTEET 5 ([10] pp. 92-121). H

n=1

2) ARTHWV2HEMAHGER Clak 25 Wb O OHIERTH
5. ¥ig A WCEROIIEZ RT .

3) HEMEWEn=1DHEITHYL, HEMEVWLEE
MEEZ T TS AELT 2 Z e 3EZ 5N 508, KRFFEDON
RPN T 5.
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AT, 9, HFEARHE R AR HE
WHOETE 5. HEREEEEL, Wbw 3Ll
nEFEEDD D, ZoHFEEROFTOAIEFINT
WBIERDOBIKATDH 5. Clark (ZILFRIAZ EEE,
3, Bk BREBEICOEL TV ([10] p. 103).
22T, HEKREZ, o HEEIRDR T B
BIEREROENTH 2 2 LTS, [EARIEE
X, HAMEALHOMEADED D IHED L EHT
H5.

I mikE 2 C, MEEoRET 2 REICOWTE
Z%. 73, MANFGEEEICOVWTE, EE e
HFEOZRZNDFELC XS ICERESE -0, #ll
BEDRE 7223 v idEZIC W, —HT, HERE
WBERAICOWTIE, #E & EEHFER R - TV 3 1E
WHyBEL 270, HEORKYZY S 3. #filziZ,
transformer & W9 HEEZH Wz & Z1Z, NLP Offf5%
HTHNIET VR, BXRFEMTHIIEELRZ,
MLE D AF = 72 AT HAUTME Z B WFHhrXRE725
5. ZDESIZ, MEEERBOE o T\ B IEHRRICE
DD, WEIEC 2EDDEED—DOTH
rEZLN5.

HEEX, ZOXIRFERPS, FHEEDOHEDEN
%, MEEHTIEMRT 2 Z v IChhE 5. B L 720
FMHFR, TOROFEET, W@EIBEELTVR
Mo lNEDREE T 2. ARTIE, ZHZHEED
FAELIZRRTDZ e E X, Dk, BEESHHIH
% FTOM, MEECHBEIELTVWEEEZS.

3.3 HHEEDREH

RIZ, BHEEDEIC O WTHRETT 5. Clark 1%, 3
FEEDOSINE X, HFEITEIZRII L2 w5 EEil
#1825 (closure) Z 22Xk -T, ZOH[FEITH %I
ERAEO—f Y U THE. 3% (grounding) ¥ BT
W3 ([10], pp. 221-252). 21X, EEED X ZH -
TWETH? | WS FEHTN UEEHETF T
CEZIGE, mEIEIHEFEL X EHoTWR WS
AR 22 5.

CHZEIBICETEHTERTAS. HIFEX,
FHEORFOENE, HEISBEY T2 LITHES
DT, W&, HEPHELZEWIGHLEEZ Y
E, HHEEDHEEIN - RN TE 3.

4) BRIDZBMEOREZIEL, HERINFREORER
Hybords.
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BRI, FEHIKLEZNAROVWTEZ S, HH
TENCEIRS 2 N0 8HY LT, 68, MEsMHTF,
HIZn#E, HEE, BEEPD S ([10], p. 14).
ZHIZDSBEORIBIEICHY L, EEPHRER
MTEZONFEHETFE LTI L TWwingdy, &
ZEROVWTWA AN LTEGLTED, MEEICSML
TWAHHETH5.

RERINC, BREEOMMICBWTIE, MEELEE2HE
fRTZ2EHEZFDONADHERZZeBZ V. filx
13, MERTOMEDI —F 4 Y ZITBWT, HE
HLHEMEOM THE EX- X MEORENE
X FRRT 2D EEICNAT B 2 T ED
eI BB, HEHBEORTIEZ IR, F=
BDFEE & OFREE T O @ AR & N DXEEE & D
HECHELTWRHEIL, FEFHICX2NMADLE
MTHseEZILNS.

FZFDEEICN AT 2EEZ, WiEoFEom
ETH2rEZ 2. MEEITBWTIE, FHEINEH
FIMEZTEVWHE Xyt—2) 2E-TED, Xt
FHTRFEEDRA v —VRHEBT LI ICEoT
WEEDHALT 5. Z DR, X v —I 0 hik i
XFImbohvne, FELFEXA -V 2RE%E
SWHZTIEDIRT I 2Tk, Zhzaifos®
DEWVRETHLE L, ~HTAyE—INPRAL—
K EFEEFIAED 2 IR Z M EE ORI R VKR
THdrT 5. HEDEE L EHFNTOEK
PHEEL, EUNINEEICMAT S Z e TEIL,
WEEDONEEZM EXFZIENTE S,

4 LLM ZRBWI#%E

41 RRETE
Bl REZHEYNCET VLT 31213, 328iT
WA= & 512, LLM 235 2 —EDHIFHDTEHRD &4
PRODEND L. LAIAL, LLIMEFRKLZED T
FRAMTF—XTHIBENTED, H2HBEOHFD
AEEHEOXSICHRET A LIETELRW.Y 22T,
ANLTHNICEHIBER A TEE 2 X5 BNGEOREEE
5) FEEHEOPMToLHRIEBETIE, oy roffEIck-T
LLM OFOHFROHFH Z AT 2 Z 2 IR TH - 7=, i
%1, NLP QHI#ME -2 WEKHM BT k5 L L
T3, NLP DMz o TV A3HhD L5 RIR3 T2 L.
LLM OFORFE DA% SH X ¥ 2 AF R ETHONT

WBEZATHD, 5 LEEFLDIERIISHOEEL L
720,
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Z, ZDETHAANC & BN EZRAS.

BRI, SEY TS -2 X FEMAZDD%R

LIMT—Y x> MZfThES. =T—Yzr kL
T, BEDT—Y =z A, B, C, MAMEHD, +
SINOZRETS. A, BREMETHS. 5
POHEEZDHOLNPUODEITEE, ZOHGEICHET
2y bECICH5Z2%. 22T, At BICERZH
ERH5Z22Z2T, At BOROBEREICEED
J, AR B HEWIEHEOHFEZHEL TWVW5 il
WxHB T, EEoREE NTINCET VLT
5. ClZRIZEEZETHD, ARBDOLY b2 D LT,
HEZHEN T 2. DIIWFHEICNATLIE=HETDH
b, BEIWZIHGLT TXEEICMMAL, BEEEZIEHT 5.
ZZT, 34HITHRZESIZ, DIFASB LD D
I HBHBZEM L TOWEIRLENDH B0, AL
BOWELZHEEHEEL TCWLAEEELS DL %
HoPUDIBHMEES. 0F, LIMIZ—Y =¥ M2
X2 %EEE BRI D DITIEDT 272018 A L 728
WMThsd T—Yzv  NALLPNEEZTL2HT, D
5T =Yz MRREEMOREDT—Y =¥ MIZ
MF7ZbDe LTHEITIZGELRHS. 25 LIKNR
ZERT D7D, ORFMNELEREMmL, Yo —
Yz ¥ MDFHGET BN E DB N RED &R T
T 5.

42 I—Sx v MRS

IT—YxY A, B, CIZUTOHRER B .

e memory: T— x ¥ b OFIHAREL XL —
Yz ¥ MT X BEEE & R RS I~ 72
HD.

* speak(): BIfEDFEFEIBIREICHLT T, WYL FEEE
ZiRT.

NABRE D 1Z, BHOZ—Y =¥ M OERICINZ

T, UTNotEREZ b D.

» should_speak(): BIfE D FEGEEIE % ZF, XI&E
WAAT 2050 W3 5.

727001 BEOZ—-—Y Y AKED

memory, B X UFLITNOMRER O,

+ decide_speaker(): BIFEDFHEFHBIEZ 1T, A,
B, C DI BHEDPRICHIETREDLHIMT 5.
BN T a >y 7 MIIRBIIRT. £—Y =
VIFORFEEERT 7ATY X LI FO@ED T

H5.
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Algorithm 1LLM T— = > M2 X 3 HEE e M A
Initialize A, B, C, D, O, max_n_utts
A.speak()
B.speak()
C.speak()
n_utts « 3

while n_utts < max_n_utts do
if D.should_speak() then
D.speak()
end if
speaker « 0.decide_speaker ()
speaker.speak()
n_utts « n_utts+1
end while

4.3 5

LM = — = ¥ M XA xE6ext U, 1) BHEED
FAELULERA, 2) MADITONIRR, 3) tliEs i
HMENLEED 3 HIZOWTEE LD Z1TS.
£, BHRFEC 1 206F52OT 5. WHEIFEL
7RI, 32 8 TRz X 9z, BlEE»RELL 72
HiiD® S, TROEDHIHENZNETOHED
NEZI > TOWRWEE, ZORFEOHESLT 5.
MADBTONIRRUE, AN ADNETH
ZLHIMILAE L EORGEOHFESTH 5. HHhE
DR XN, 33 iRz d LI, £ T
DSMEDEEEYR D >/ Z & ZHE L -REE ¥
%. Iibb, A, B, COZFAFHIIONT, HIEE
MHolzZ e BB L 7-5DHEE LI KiGHk S
sk L, ZORAKEZHE ES NIRRT
5. Ihozdrls, MRELRE, MEsHEIN
RS CEERSRE L RO EZL LTERT .
4.4 KERRTE

FEERI L CTHEGETITo72. LLM ¥ L TiZ OpenAl
D gpt-4-0613 % W72, temperature 1& 1.0 & L 7=.
BRAFEEBUI 20 FFE e L. HL, xXtEEcREN
B L725E (bbb oBREO#EDIEL
W DBERRD Y — MK 235E) 137 L
THMEEEf B o7, A DHEEY B DHFED R
7 HFA—D D DITONWT 5 [\XEEEITV, 37
DOWTH L. 22T, gpt-4-0613 ICAEK I
TREBEOXRT D HEYL, (A DHEE B OHEE) =
(beautiful, gorgeous), (wisdom, knowledge), (end, finish)
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T1 NARLOBEEL DD OBEOTMIRER. HlEERE:
WEe, MMARES, #h=RfEEHE (F8) + (EERFEZE) oF
TRLTWVWS. + HENPRELZDDIIOVWTOAEIHE
L7z, & HEEDSBHE LD DICOWTOAEL. N
AR LDEEZ 1 HEDOAD-DEIE L 7.

AL MTADD
BHERFEA R 13/15 13/15
BHEERARE S T 5.46+093 5.62+1.15
N EI=. - 6.62+1.15
VLB F T P R T 1/13 9/13
R - 6.33+£3.37

L7 MABED D DBE LR LDGEDE 30
WEEEIThYE, FHlE{T- 7.

45 TR

BRERLIORT. £7, BEIBITRET L
MEINDTFVATERLEZDDOD, EEICHIEE
MEREE LoD 28672, ZHZ
LLM 2372 > 7 b OFERIHED 72\ hallucination D
MENEKATH 3. KIC, EHEEIFAE L =-REIco
WTiE, MARLDEELD Y DEAETRKERERZ
Rotkrolz. BEEPRAET 5 FTHABEIN
ALV, FHRXNERTHZEERS. N
AFERICDOWTH 2 &, BlEERAER RO | FEERIC
MAPMTONTWVWSE., ZDZehb, MAEEDN
AZHWT 2 PEYNHEEEL TWB Z 5
5. HEEMRHEGEER 2, MTARLOEEICH
N, MAD Y DGEEDOHHEEEEFETE TV A
BHZ L, NMABHEIC X > THESRHETE TS
e phrd. HL, TARLOBETD, Tuv
ThORBC I DEEEZRIETE 2 X515
REMD H L5720, SROFETH 5. HFITONVT
b, MARLDEE I D72  EEINCFHf
TERDollzd, SHROBEL 5.

5 E&HDOI(C

AR TLE, XEEDEREEIC DWW T Clark DGR %
HCICBM LU BT, BBEOMEICIZE=5I1cX?
NMAPKLODZ BB L LLMT—Y =¥ b
CHHEE 2 & Onah e ZhUCt T 2N ARITOE,
BEDFA « 1S N A X BB 0 E BRI 2 iR
ATz, S, BEREEWICGERT 3 HES, B
ftala=r—ya 2B 2HEERZITOVWTH
e L 720,
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KAz, FFEEMBIZ, Rafik Hadfi #2IZ, Devish
Lala B 7% B U £ 3. AWBFZE1X ISPS RIF &
JP23KJ1356 DI =% F 7= DTT.
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A Clark D g L € DERDXTIHTER
&2 FHoMs

speaker EiES
addressee Cotel) MHF
participant Shn#E

side participant B
bystander EElE
eavesdropper BHEE
joint activity HFEIESE
joint action H[F1TE)
execution and attention TEh e EH
presentation and identification &7 & [AlE
signaling and recognition G L R
proposal and consideration RRELER

B AV

B1 |I—> 1Y hO#IHAREE

agents:
agent1l:
name: "Alice"
initial_memory: "You are Alice. You
are going to play a game with Bob
and Claire. You and Bob have the
same word in mind. Claire needs to
guess the word. The word is '${
word1}'. Once Claire makes a guess,
you can give one hint at a time.
You cannot use the word '${wordl}'
or '${word2}' in the hint. You
start the conversation by
explaining the game and giving a
hint."
agent2:
name: "Bob"
initial_memory: "You are Bob. You are
going to play a game with Alice and
Claire. You and Alice have the
same word in mind. Claire needs to
guess the word. The word is '${
word2}'. Once Claire makes a guess,
you can give one hint at a time.
You cannot use the word '${wordil}'
or '${word2}' in the hint."
agent3:
name: "Claire"
initial_memory: "You are Claire. You
are playing a word guessing game
with Alice and Bob. Alice and Bob
have the same word in their minds
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and you need to guess it. You can
only guess one word at a time."
meta_agent:
name: "David"
initial_memory: "You are David. You
are listening to a conversation
between Alice, Bob, and Claire.
They are playing a word guessing
game. Alice and Bob have a word in
their mind and Claire needs to
guess it. Actually, the words Alice
and Bob have in mind could be
different. You usually just listen
to the conversation, and only when,
rememeber , only when a
miscommunication happens, you
intervene in the conversation and
give some feedback."
oracle:
initial_memory: "You are listening to a
conversation between Alice, Bob, and
Claire. Your task is to decide who
among Alice, Bob, and Claire is most
likely to speak next at a certain
point in the conversation."

B2 I—>xy bhDKgE

speak () :
prompt = ".join(self.memory) +
What would you say? You would say:
should_speak ():
prompt = " ".join(self.memory) +
Should you speak now? Yes/No:
decide_speaker ():
prompt = " ". join(self.memory) + " Who
is most likely to speak now?
Answer in one word from Alice, Bob,
and Claire: "
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