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SEPRIX — BT IR EER L. o, WA LLM
R BN E AL AR B . — R AT B YR R LI R
LLM %t R E B AP SR, X R R
INTERTREARRGE , T HA S Z B4 LLM 1954
FURGIR S R T fRPeX A W, AT A
LAY logits RITHE Q. (BE(E) . BAoRDL, FRATR
FH AL 35 1E T 56 TR AR ICAE A LM & T3l 1B i
B ul H RN 58 AT 45 1 AT REME I NHE R & . FRATTIES:
A7 BAEE R0 2 2R A X 2 Togits #6147 Q {H
TTE. BEAh, A THRALKINHRIRE R X
PIHERRE, FRATER R B R AT R I AT A
RPN, BT XS AT R A R R, SR AR
LR R TH/ AT ARG Y logits SR Q {H.

55 AR AR P K BE S VR AR AL SR
— PP B VR T REPS AL T BRI actor-critic BB
SR, X FRAGEF A (LLMs) , XF ki Tt

www.xueshuxiangzi.com



LLM-based Actor-Critic

| [Instruction]: (...)

! Your task is to: put a

| saltshaker in drawer.
)

i [Obs 4]: You open the ‘
| cabinet 2. The cabinet
12 is open. In it, you
}see a plate 1, a

| saltshaker 1, and a

| soapbottle 1. 3 al a? a3

Prior Action
Distribution 7y y

Updated Action
Distribution 17,¢,,

[Obs5]: You You pick at a? a3
up the saltshaker 1 from
\_ the cabinet 2. )

f[Reﬂecﬁon]: Now I find a saltshaker (1). Next, I need to take it. I can take
' the saltshaker after finding it. The thought is reasonable. This step is GOOD.

! [Candidate a?]:

()
| [Critic Q%13 0.79087

| [Candidate al]:

[Imagined Traj u']: You pick up the saltshaker 1
. from the cabinet 2.

i [Reflection]: I have taken saltshaker 1 in this
iplace. This step is GOOD.

' [Critic Q']: 0.81355 by Quuy = log % (Eq. 3)

[Candidate a®]:
H(aal)
| [Critic Q3]: 0.59058

Policy Optimization (Sec. 4.2)

Tnew = TLLm €xp(@Qrim) (Eq. 6)

Figure 1. i) LAC WHESE . FEADWIEEERS, LAC @i AP IRICASRIE : (1) PR Quum PPAHASKIE mom REEREA

s s (2) MRIESDAEPEAL BT Tokh 735 DL AR miom

BHFRE MR T, FEOSIEREM. T #k
Pk, FATRFAMS ot a4 — 4> KL 3%
PEAE I, S — AP, AT (AT S DA
TERE LR T AN, IR s s e I -

S SUERFE, BAVRAR T LAC TEA RS B A 2L
PEFIE A, 36 mZ AL % (ALFWorld | (Shridhar
etal., 2021) ). K/ Z23I11E=3[E] (BabyAl-Text . (Carta et al.,
2023b) ) PAK W REICKRIYBN1EZS ] (WebShop . (Yao
etal,2022) ). Z5RER, AV EHLR T 5
St s, fFE e.g. . RAP (Hao et al., 2023) . LATS
(Zhou et al., 2024) . {HfFERNZ, EILDHA BN
FIMES5H, i 7B/8B LLM [¥) LAC g &k T A
GPT-4 (Achiam et al., 2023) [1J ReAct (Yao et al., 2023) ,

AT TTIA PR (1) FATRI T MRS Q-2
Kb I77k, A LLMs s Eh FE PG5 8L, 127574
FIHT LLMSs X4 HiAE 55 SR M iG-S (2)
FATRF A Btk i R ik >3 KL HUZ AR
A, A AP AR, (ERATRERAE
AN B BE R 17 DT e SRR RS AL SR

2. PG I

TR 51 e SR KR53 B )y 5 e ok 2 R g
PR K BERE T, W KA s fEPASE B H #R (Barto
et al., 1989; Littman, 1996; McCarthy et al., 1963; Bylan-
der, 1994) . figilt, BT RIBEFHAL (LLM) HABES
A PR RS Tz Kk, AR U e
5 BPAT 38 B T 4T 45 (Huang et al., 2022b; Singh et al.,
2023; Ding et al., 2023) , X454 17 K AEdR S _E il

YIZk o AR TAE 206/ LLM 43 AN € BOK, H
TR AR A DAV 51, AR A )
YEVEM BIE. BF9Es AR SRR EFH LLM M
PAET B8 vp A2 Bl (ichter et al., 2023; Huang et al.,
2022b; Yao et al., 2023; Huang et al., 2022a; Shinn et al.,
2024) . #RTMT, LLM [ H B RRE R T A R
REJT, (HHMEPAL RS 24T 45 (Huang & Chang, 2022;
Mialon et al., 2023) . 55 2l i 7 —> LLM 3 i 5
WA HRTPN NE, ki) % (Hao et al,, 2023;
Liu et al., 2023; Fu et al., 2024; Koh et al., 2024) ., E kX
Be 7T DASE AR, B AT v EE AR T VAN
e, XA BRI T 2.
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BUEOMIE, SECT BRI
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(Schulman et al., 2017; Fujimoto et al., 2018; Huang et al.,
2020; Dong et al., 2022) . #AT, iXLUET RL {748
WIEFEA PO S, REREFEASTINS. J—
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AT 456 RL L LLM, —Fl B0 720 LLM fE
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2023a; Tan et al., 2024) . SR )5, WLAfHE PPO XA
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LLM-based Actor-Critic

BMFIE. A AL A1, RLEM (Zhang et al.,
2024) % Q %> (Watkins & Dayan, 1992) FIZ K ic
12K BTN, (HAE % T ALFWorld F1 BabyAl-Text 4
0 S8 5 0 2 il ¥ AT 55 R AT BB < A TR 358 Retroformer
(Yao et al.) i@ d PPO | — N8 /IMi LLM S Ry e
45 A L AE R, PAESE R LLM T, Mkl
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AT T SR A

3. 902 & Rl

FEAATH, A A TR BEEAIZ BT LLM 337
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FESRE. HE-AEANKE, Bh—PRakS
WA HAABI G ER R g, eg. s g= “HB—1T
F XGRS (R H ALFWorld ) B( g = “
EERERYER” Ok H BabyAl-Text ) . TEWf[E]2 ¢, &
R M IAEE T B — A B ARE S R M4 o € O
o FE, BRAREMTE a € A, ZATHI KR
m(alg, he) HRFE, H by i= (01,a1,09,a2- - ,01) 52
BRI L. FEPATERE Y, BA R 2, R
AIEFABIEEERE, A4 28T M55 KT
S ZE L. X TR MRME S, B ReR L RES:
K, B R e T ek

HEAM A LLM Sl sk n k. TR LLM fi#
e FIRAESS, AR R EE M LLM 1%
IVE RIS ap < argmax, mim(alg, hy) , X AT DA
14 Yao et al. (2023) H#E IS A IR ] B AHILRT g 2 Bl 2
HRBIEASRS RS G TR, SR moom AR Y
SRR T 3 FIEEE ST, H5CA B A T
X, SRR AT SS BT b TF . Ah, 40 AE
CodeLlama-7B (Roziere et al., 2023) F1 Mistral-7B (Jiang
et al., 2023) XALRY AR B RAALN;, XA AL 5 ™
H o XA ABAE Section 5 GH] T ERIE,

GG AAT S VA . S T R = A R
RIB L, 5 — R P is i 2 K R R T sl PR 2 A
5 2 2 (Hao et al., 2023; Liu et al., 2023; Fu et al.,
2024) o HEA R E MK {af,af, - al} ~
mm(-lg, he) HORFES TREATSN, K )E A LLM
PEAL RIS T S, AP E R = 1 T3, PP
i A2 X 2L R 48, FF HATRAR - Z R0 vk Bl
an, TPAEFEECR LLM PPA 478555 (Fu et al., 2024) |
B AR LLM A A 1 ) AR foom , S0 AR
TTEIEE AR vy, HAFAARGEREPAL, 5L
EM R EAHEZER (MCTS) (Kocsis & Szepesviri,
2006; Coulom, 2006) S5 # # 2 J7 &9 A T3l ik
(Hao et al., 2023) . JREHIX LGN, XL ETEAT
RN VAL A AR 0T, 7™ SO T B B o 2R
e 5 ST B AP HER , XAEf R LLM
BT RER A L, MIATBlse 3 ml BN 2 ac i) .

Algorithm 1 LAC : BT RAUE F R R-ITIE K

1: Input: current task goal g , history h; , actor mpy ,

forward model fipv , value-based critic Oy v , hyper-
parameter « , candidate action size n .

2: Output: selected action aj

3 {ai iy ~ mam(lg, he) 5 > sk

4: for i=1ton do

50 uy < fiim(g he,ay) ; > Fi A A3

6: Quum(g, e, af, uf) + log Fladsitinnl s o e
B (5 4.1 99)

7: end for

8: Tew(atlg, he) + mim(atlg, he) exp(aQuim(g, he,
aj,ul)) s > s fife (56 4.277)
9: aj < arg max,; Tnew (049, hit)

4. Jjik

AT, RAINTA T ROV ET LLM 1§ Actor-
Critic (LAC ) %, B EA—FA 0 H T i
HAEREAT LLM AESRE S (FER actor) FIH:
PEAGHERRBE S (FEH critic) .l T LLM [ 5C50 R
(mm ) I actor AE BEEAEATEN, 1M critic (Qrim )
T A 5 B R T PR PP AL X 2E AT Bl . X A R A A i
ik —FP BB O B2 DAL 7 R 5SRO SR
AT E SR A LLMs 32 B0 = 17 8 WAl
f&E (Section4.1 )., 7ESLEAN [, FARE T—FTC
TR E RIS ARAL ¥, SO e AR R e 3 )
TR A SR (Section 4.2 ) o FEVAM AR TAER
T2 M ZE4E Algorithm 1 7,

4.1 Kgsh R & IR

FAVPE L T —FPR B AR EIE S Qumn . B
FEFRUEXT MG miom (-lg, he) SRAFFEA 15105 30 A1 ) R
PP DT IRAT R DA AR ] i pR R L, X
KRR S KRR G R ook, R TESH
HAREB B A8 52l 0 Quom 5 ABL5E I
{L55 B IR R AR AL o, FRATEAS SEAub SH
I B RARSI B B R D7 T Rt Besh, FRfTR T
?gﬁﬁ?ﬁ%ﬂ%ﬁ\ TGS RA K BIBRICR RO A5

411K PHESR 5 R 1

= QLLM(gvhtvai) R B B A ai HFAE% H A
g MPIs by WM EIEAL . FRATT % T8 H A i B 22 Jil
M35, KRR R fE . % B E —oog
R, HAIAE Quim(g, he, ay) BEMEA RO LWL 52 BN
AT BETE. FATTR A — 4~ 12 45 p& % (Jordan et al,
1995) K45 Quim(g, heaf) 5 IR LB, &
P(yuwlg, he,ay) € [0, 1] RRLESATENA af J5 52
55 Hb g AR, Hrb y,, FORTERSTR I INE

www.xueshuxiangzi.com



LLM-based Actor-Critic
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Figure 2. 3] LAC FEELMEN 1 ALFWorld I BabyAl-Text 152 FhBLL 1 1 AE HLAL -

S [kE, 4 P(yilg, he,al) FOR KRR . BT
PAUR A ORIER: P(ywlg, he, ay) Tl Qrim(g, he, af)

1
1+ exp (—Quim(g, he,a}))’

HEAZ A, Qum(g, he, af) Lﬁﬁiﬁﬁﬁ%ﬁ P(Yuwlg, e, ay)
IEAH . BRI Quim(g, e, ap) (B3 5K 1) B2
ATREME, AT ETFIE 3 REAS 5 | 5 S g 5 ) e R AL A JH
BRI EE, XA, R Q BB Y T 5
KA Y HIAT: 55 10 AR

AR DA HAB A, HFRAT] % B Equation (1) X}
JZ W55 RULIE R B AR T HAR A KRS L,
152 5 Appendix A.2 f1 Appendix A.3 .

P(yw|gvht7a7t;) =

)]

J T F LLMs it Quim(g, he,al) , FAT% Equa-

tion (1) #47 T A e :
P(yulg, bt at)
P(yl|gahtaa’%) ,

, HAEH R P(yw) + P(yi) = 1 . jlid Equation (2)
, FRATATVAGE T LLM KAR1F Quim(g, hes ay) , H 96
ﬁ’fﬁi—]_ P(y{w,l} ‘ga hta a%) ° gﬁzﬁ\%%%ﬁ LLM ;l/fé{fl\
SE U HIHOE (g, he) FISHIE af BITEOL R BUNEER . B
Kt , FATTOE N BA I /S R SRR IR AR ie.
, i “GOOD” / “BAD” & “SUCCESS” / “FAILURE”,
AR L/ 2R I S . LM Ay sk S5 Bk b A 1Y
FHIV AR B T LLM RIS af 50 RN/ 2R
WfER. ATk “GOOD” Hl “BAD” AE B 4>
BWER P(ywlg, he,ab) M P(yilg, by, at) o )G, B
Equation (2) , FATRI AT BIVEN af 19 Quim(g, e, af)
o EARFAT TR o —oea R BT, (HIRAT
SEERRI kAR A ARSI I E P R AR,
¥E Section 5 PR .

Quim(g, by, ay) = log 2

HTHEm Quim(g, he, ap) BIMERIPE, FLATTIAT M
H T AL from BIASRBUE T, X W] DA $E7R
LLMs, e.g. , IRMJLAFEG], w7k Serep b
HEATRORRSCBL. TR IE of , FATEIFIL
AR A BRI 7 A BB vy ~ frim(g, he, af) o 38
B BRI uf , BIHRA TR A B
WA P(y gy |, he b uf) o ZITEHE T EIE
LR 5 AR, HHfr QLLM(%htvaian) SAEA B AR
RN -

P(ywlga ht7 ai7u%)

L E)
P(yllga ht7 at7ut)

QLLM(g7 ht7 aia ’U/i) = log

Btk T AR 20t 2 A O RIT s VR4 R i AT 55 o
Rl 2 W BB ER R A, Al nT PASR
U HER R PG, AN I35 -3 SR 1 e A KU Bl
BRI BT [ AT -

MR, AT IS m e 5 U8 B T2
. Bk, 4 EsBAR g DI by, H
AT AL S T A AR R B, FRATTHE R LLMs AR i fa]
AR, filn RO EB) THZR-X, X—H 24
B B CFRIVIZEEXN R -X A ZIER-Y., X—P
W XS R T R TSR E R e 4 A SR
205 SRl A XX s ) B E Z RG], #H5IW
2?2 ¥ Table 27 FiI Table 28 .

XL i SR TR B B, 280l T4 U ZE (CoT) (Wei
et al., 2022; Kojima et al., 2022; Prystawski et al., 2024) ,
R R PR, VR SR TE A I e B 1
T2 I EGAHEVE 3 e 0% S HERf b PP A I SR, A
M A A4 R SRR . X T FRATTM SR CoT Z By
ZR W, 5% Appendix A4 .
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LLM-based Actor-Critic

mm LAC (ours) ReAct RAP LATS

mm LAC (ours) ReAct RAP LATS
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Figure 3. LAC 7EEMEN X WebShop Hr) 3l

4.2. JCRBEESRmE AL

AN, AT B B TSR IS T —
P TCAR B2 SR DAL ¥ S T A G LLM 1566
SR, FATHE (] AR R KL 253 Sems f e i
IR i KA B (R PR

mEX]EagNﬂ'("gvht)vuiNfLLM(gvht1a’t£) [QLLM(Q’ hi, a‘llf’ u;)]

1 . )

— DPxr [7(atlg, he)llmiim(at]g, he)] | “)
, Horb o Z3EH S RAGREE mom WMZER S KL
HIORET AT AR 18T SR Trnew I 25 I 5 SR S, AT
TESRWE ) SE I A A e 48 5 2 [ US4
RIEZ B TAF (Rafailov et al., 2024; Go et al., 2023;
Peng et al., 2019; Jain et al., 2013; Peters & Schaal, 2007)
, FATATPAUER], 7E Equation (4) H KL 2y KL H
TR B AR T T

1

:mﬂLLM(aAg,ht)

-exp (aQum(g, bty aj,uy)),  (5)

Hr Z(g,h) = Eai mm(a|g, he) exp(aQuim(g, by,
ap,uy)) 25 KRR 155% 22 REGERIES . hT
I3 KRBT @) , FRATHEL BT A2 E

ﬂ'neW(aﬂg, ht)

Wnew(aﬂga ht) o8 '/TLLM(aﬂg? ht) €xXp (aQLLM(ga ht’ azl;’ Uz))

(6)
T HHFEERA &KL a0
argmax,; Tew(azlg, he) 9 30 1. (H 1T — 42 0 2,
WIS T ATTE Equation (6) Hik o = 0, AR

IR AR LLM B SER AR e iR IATiE

o — +oo , FAVMIKIZIRLESS A 7RI FAT S PG 7

fii /| Equation (6) AN EEME. HIE, EA—FT
BRI AE PR Quum BB 1)L 0T RIS miim
PIBIVES TR, XS T EOR S, SR TN %
LG, TR A ERA 2, JUHE M43 fil LLMs 52
PRF . HWR, HRME Tnew MIBNITE 20 245 B oA A
Btk 1) SR WA ST 30T -5 T o ke 5 B A FE R ) PR R B8
T )P R A o

5. e

AT, AT FRATH I LAC 72 =ASE e bk
77, X JE 2 5% = 8 fE 43 (/] (ALFWorld
(Shridhar et al., 2021) ) . K sh{EZS ] (BabyAl-Text
(Chevalier-Boisvert et al., 2018) ) FI¥AE TCFE sh1E 23 7]
(WebShop (Yao et al., 2022) ) . FATil 1 M2 AR )i
HRIEAL Lac AR (1) LAC RER L T HALE T
LLM B 737 (Section 5.2) (2) LAC W4
AR I R AR TTER? (Section 5.3) (3) ANl
KRBGE SRR 2 PERE? (Section 5.2 F1 Section 5.3
) (4) AT BT R LR A RESR PEH? (Section 5.4
) (5) Fft4 LAC H%%? (Section 5.5 ). LAC ffLHS
1 GitHub ' FIME 2 EATFAH

5.1, 985 ve
TATERATN B S £ METREGEHEE (LLM) 1
PR EIAT T R o ik R AT BN X Sy ¥, o
ZHAME RS L Appendix B.2 .

"https://github.com/drdh/LAC
https://sites.google.com/view/lang-ac
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LLM-based Actor-Critic
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Figure 4. ¥E £ HEM % ALFWorld F1 BabyAI-Text o1/ Aoz .

AR (1) ReAct (Yao et al., 2023) 75 53551 H 5
HHZESHEREAIFT S, IR LLMs FHERERE /1 ok 2 5
LLM IE#1E R R ATah A%, (2) RAP (Hao et al.,
2023) FIH LLMs E R 5GBS A0t FBLR I R H A8
FHR A B T BB R sl VR T, (3) ICPI
(Brooks et al., 2024) 3 1= Fil U A R Pk H- e R i 2t
X il e e B BN R R S LLMs SR mE 2548, (4)
RAFA (Liu et al., 2023) i it #4482 774k 45> 2 1F e ik
T, JF e AR Bl 2 T HARMZhE. (5) LATS
(Zhou et al., 2024) Z¢ LLMs [4ERE . 172 FELk]6E
5 MCTS (Kocsis & Szepesvari, 2006) F #NB R BRHL T,
PABGHIR A Gk i e SR RE T, TE M 28 S BUS R 5
E PN ERT

FANTHE ZAS B A 1 22 i AN AN () 2 B 5 1 23 ) ) e 3
il EEME AT LAC .

B2k sh{E: ALFWorld (Shridhar et al., 2021) &—4~ 12
R SCAB K E G, W& 134 BURE PGS,
TEAIEL — RSPV LIER, eg. “EH
Hi-X7, CAHEH-X O AR-YT ) ere. AR AIRSEIH
B, WZRAS 1 @92, BN 00 XAk R 3= 2Pk A
TET R BYE AL ) 1 PR E AL H Aot R 58 1
%55 TAE. IRHE ReAct , FRATHEAL 5545 B T P4
JITA 134 AR DL B PEAS IR -

K2 3h{E: BabyAl-Text (Carta et al., 2023b) JZ2—M
BabyAl ¥4 (Chevalier-Boisvert et al., 2018) # & 3¢
I PRAS A A, A RIS AE— > 8 x 8 T
Py piE . RIELEA 6 PhEANIE: 2. B, Hi
BE A R Yk, DARHLDA B RE S AT 5F
(il eg. “WHRAMBET"). 5 ALFWorld 251, %
FEMEMNA A gk H 205, (ER 180 0. X L8155 7]
REAR EIE, PR AAHL A ] KA TR, TR AT
FARE DA B AR5 A o 2 $R 20 21 H AR (R 1

AR .

T REMI TLFR B4 : WebShop (Yao et al., 2022) FE3R AL 3
TR (BN, “FRFE—A BRI K Ik
W, PR 20.00 SE507) JE 0 2% FL B K i (il
R CREIGUER”, mdiEI (R ID]7 5
CRIMER” SR TEHEDLT, “ERY <R
BER ST AS | 5 2 —H I BRI TSR, TR AU
A DAEE T A0 W 2 S5 RS SL LA A AL SE . 5
ALFWorld #l BabyAI-Text AN[R], [ I o i e &4
KN T 0F 1 Z AR IEL(E, Bl T4 0L
7 i R BRI R .

AT RS LAC REENE, AR Tk AARAA R
PUAFFE R BE S A . CodeLlama-7B (Roziere et al.,
2023) , Mistral-7B (Jiang et al., 2023) , Gemma-7B (Team
etal., 2024) , F Llama-3-8B (Meta, 2024a) .

5.2. TR

FATH S T IRATH T ¥E Lac 5 HAth B £ AE Figure 2
(ALFWorld #1 BabyAlI-Text ). Figure 3 (WebShop ) #i
Figure 6 (% BabyAl-Text {1:45) JLLEZER . X
TR sEE, FATKE T LLMs fiRE R 0, Hik4
BOEHEER . ETXANER, EPaRER.

LAC 7£ ALFWorld F1 BabyAlI-Text Fr (T HoAth il g &
2, I HAERZ 8 H#L 2 1 GPT-4+ ReAct TH4f,
KIS UE T AT BRI AR E . 7E WebShop Hr,
LAC IRZAE Bt S AT 207 T ikl oAt B 2, 15
B ANERBAL . X HE— IR TR R AR AL P A
FRANFF TR SRS [ o P B

LAC [ 5LER IR T HA XA THE LLM 25 b4
FHIPSRAE R, AL & SR B gl A PR A A
PR UL . S T S A HbEEAR , FRATTIAAE Figure 10
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Figure 5. LAC FIEEUER)THE AT .

F1 Figure 11 H143 515y ALFWorld I BabyAI-Text ${ik
Tl Bz, B SREEAIPEE L R] BB AEA A B
(] B PR, FRATY Lac T DB B Ak
PEPEIER R B 1E .

KT LAC FEAFIRERIACAR ERYVERE, FROTERIAMAS K
SEAB: (1) FOTHITIE @R, W] RAGE .45 Ff ke
AL, 1 (2) SSRAHYEEAIAAL, B4 Gemma-TB |
TESEAT I IRES IR R PERE . 2R10,
TIX ORI A R AR A e R, b
IR AT 75 BB M R 2

EMFRATORF LAC 53T LLM W5 ST R, %
THAMELL ., eg. . RISHOA. ET LLM ) RL 42 {£
PAS YLk 6 40u4% (Chen et al., 2021) B 2458, 155
2% Appendix A.5 .

5.3. RIS

AT HESE LAC AN H B DTk, FRATT AT T
S THRAIFST . FRATTA 7 B AN LA AGHR 4
() i FPHE A S ETEAT A TSRS P B ()
WS HREL LLMs [ iR (s S T /B 1Al . Bk, b
TR TR, FRATETT T AT T A
5% (1) LAC w/o critic )\ LAC R RIEISIRIL TR (2)
LAC w/o rollout 7E I VETEA 1 R AN T AR B 5 (3)
LAC w/o reflection £ R A FITTAk 5% 3158 20 1 1 £% Bk S J
FEFF; () critic-only {XLAH FHPEIE & 09 shVE PEAG 15 B 3E
T,

FATTHE Figure 4 W45 T 45 5 . 7£ ALFWorld #11 BabyAl-
Text H1, LAC T firfg HMAR &, HfAkUL, 5 Lac
M, LAC w/o critic Fil critic-only F ) PERE T IGHIE T
LAC [SRIE AL Es G118 R S ETPAL A &t T
LAC w/o reflection il LAC w/o rollout [, LAC FEITH &
B &5 S 2R BH T 4 A S LR AR SR B0 T ) 00 A

5.4. WS A 5> B

TN Ty PR AL T AR SR R AT B AR DA, X T
AESTERE— AR BN TS A . #E Figure 5 1, 3k
ITECEE 1 LAC AIHAth B 2 AR AE 9 ) & AR s 17
I TR TR A . Bk, R TIREE M
B BA ML AR, LAC AT AR
2 LAC BB ATIE T RZHCET LLM [,
N LAC S¢ AR ME 55 B ) A2 R A X2 LAC
AT vy, (A B BB T e 20 R i A 52 S A
55, A LG AR PO S AT 5 IR DL R E b
PIRCRRA . ARINT R BT, TriEZ E
B AS AL . LAC @ 15.32 4, ReAct : 17.75 4,
RAP : 16.36 2. A % H A ELL A T 2 A 4 #r
1% [ Appendix A.6 .

5.5. eitorbr

FOULHLARRERE T LLM i g @ A8 5T b AT BRIy
PP A E: (1) LLM 2 RATRA {5 B iR
Hotay I ASATIRNE; (2) FERPSIBRSRAT 5, Gl Tikak
PRI SRS L R 45 BRI LS AT 8 —— H BB
FIES5 FOn ) NI SR 5 5

L, FAFLHE TG00, PABIB] LAC P4 6
N ——Q BREAG TR IO SR el e ]
ESE B REA RO -

Q FBAGTHRMT S e B AT A LLM 3 (5 &
(“GOOD” / “BAD” SRt HyXT RS ) KAbit Q. N
TIIEX 2 Q HAE A SR AT S s, ®ATTET
AT N Q [H-5HHEI 2K 2 18] ) Pearson #H 14
AL, AnSRACHLAE T R AR L, Q (I R HERE
WiHa (7500 2) o Table 1 il gE R, SE4 s
134 4~ ALFWorld {1:45, ESE T X% I
SR HEIEINAY Q L, 1 SR LAY I ) S T A S ) 4
Ho DUEAFRATHY Q pREHHE T H A B Hh SR s LT
T REPER AR AL o
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Table 1. Q {H-5 I [ K 22 [] Y B AR HAH 56 1 o

Successful Trajectory (1843 steps in total)

Failed Trajectory (1092 steps in total)

log P (“GOOD”) 0.3550.18
log P (“BAD”) -0.3250.19
Q-value of chosen action 0.3450.18

-0.37§0.19
0.3850.19
-0.4150.18

Table 2. SEMHER BAGE 0T

Case (Proportion) Prior Policy Conf.  Q-function Conf. the Improved Policy Conf.
Both agree (49.81 % ) 0.49 (v) 0.21 (v) 0.74
Prior agrees, Q disagrees (29.12 % cases) 0.34 (v) 0.06 (X) 0.28
Prior disagrees, Q agrees (19.28 % cases) 0.21 (X) 0.34 (V) 0.22
Prior disagrees, Q disagrees (1.79 % cases) 0.06 (X) 0.03 (X) 0.07
SRS SCHE R W ¢ BRI 50 FROT ORI e 7.

LT AT B BT e SR A Q PR Bk UL,
AR ) AT B Ok H w154 2 ) 1 22
St (1) XT5EERms . log P(ay|s) —log P(asls) 5 (2)
X Q %L Qails) — Qazls) , HHt ay Al az 435I
S AR R AR AR (3 Q) mIshiE.

A 1 RIS PR T IR SN B Q R AR
AEE, VAR R H R P A (5 Do Table 2 &
ZETEER. AR (D) SRS, it
SRR Dd s (2) MEATA—BON, Sebsems
TAREE AFRIBAL; O) FEFOIRIIHIL T, SRR
FRORAT o X LCZIRIG /R J AT 7 Yk o B AL AR L
PEATAL, FRSXHBIE AR 7ok A SRR BRI, N
1M REAETE A S22 CB L B DL T S B 0 S ket o

6. PHig

FEX T AR, BAINE TR gL T LLM
HR-TEIE R LAC | BRI ShAE RS Ak
LLM [ 56805 ms , MG 08 & A LLM SE5 A48 5
K050 0 BV TEAS A R eI 2. 5 AR Y
AL, LAC 75T 35 & PSR 2S A1 = A B st
G fe 2 S R LM, B S ME

FUERUG TR, AT ARA RN, HFRE TR
KW RERIBF ST ). B, LAC i RUEAE S 1 A 1
ZHIEA), XA AR Tl A s 5 . B, En]
PAZ T ) AR B S (4 S RS, DATEAE 2 Hil A Ak 3k 3
VEATRICIE 58 L H b 55 I BB R AR e 3N 1. R,
SAEFATA T AR 1 A Y R — A
HHEBXAATZ AR, LAC WAl DR I8 %R M
WA ER AL MR PPAG . 5=, B Lac WpAE
BURF SR A B e SR Ry J8CE >R 22 0 P i Ak BELEL AT T
AR, HIF R R EARAR ) J7 1R AL X
PG UL R — A4 NN AT IR TT 1) o 5 {HL ) e i 2
e, BT SERMISE 3 KA LLM B, LAC BYA
R Bt — BT

]

TATR BT IFHM R AE S (LLMs) . FIH:
M LLMs (07—, AT Bk T LLMs
SR APk k. e, AR Iy ¥R A
H T LLMs f5E56 503, 33X AT BE Fo A S FF 4R )11 25 5
OIS VEAE BRI AS . FEBRER O T, FRAT vE ]
RELETH XA E i AR 2 = AE B AR s, Bilan
ANIEER) SCAS A T XSGR A . R T X
AN, FRATEBOT AT BT HER TS, b
s m—AN L i
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M T AR, SRR T LAC AR

A2 fEAEHIE L Quem &R

15 LAC 1, FATFFIBIA Quun 5 XH Quim(g, h,af) = log Telehetl) gt sty Stfinsiz S, A, S5l iy
AHSE Quimi(g, he, af) = log P(ywlg, he, ai) o 4EA/INFTHT, Fefl 14 Figure 7 s it TE 12 My pEREHUR . 1AC 1
REHATS MBI R T A (o FATHEMIIRZ A ) LaC (] T HASHRE 2158, @i ie. . P(yulg, hr,ai)
M P(yilg, he i), BUEPPRETTRESIERS , WORE. WTRESAFURAY Quuw & L, FEHIRATHY Quum BT A AL

A3. LB LLMs Fi il g fis oA 45

W T M RRHAVOMITE Qv BT TeTHEAT THISMOSER:, ¥ LAC Al LAC {132 B 5 7E WebShop L
BT AE TR . TAC IR LLM NS (RIS U RUEROT A5, 1l Equation (2)
k. T LAC I EHATAL, Fef B8R LLM BB RIS P(yw) , BB ARSI AA . S5 Q
(B3 h log EeLs . 4554401 Table 3 il Table 4 iR, RMIFRATIN LAC Jr ¥ K& BRI o Lo 1 e
LAC FE IR I TS . 45 R AR T LAC 1 B R AEAE A ToAS BRI (eg.
, P(yw) =0.5), SFEOEMBGETAL .

Table 3. LAC Fl LAC ¥ WebShop H1 ELEEIFAL Y BT R
CodeLlama-7B  Gemma-7B Llama-3-8B  Mistral-7B

LAC 32 % 46 % 39 % 32 %
LAC w/ direct evaluation 27 % 29 % 33 % 24 %

Table 4. LAC Fl LAC B2 Jil7E WebShop H B 12 34k
CodelLlama-7B  Gemma-7B  Llama-3-8B  Mistral-7B

LAC 0.5840 0.7237 0.6733 0.6299
LAC w/ direct evaluation 0.5636 0.6975 0.6453 0.6333

A ARSI RUBAERER ek

TEA/NYT R, FATE L S8 AR T LAC H B ST (Wed et al., 2022; Kojima et al., 2022) Fi i 4E5E (CoT)
Jiike

R RIEEZE] CoT WJE ke, EIfE NS« FNTHY I IEARYE SE A sl A1 S g5 581 A2 By, 17 CoT W fifi
MER RS A8, A W B R G K . RUSARR IR SRS 300, IF HAH LT 50 CoT HAY
PSS

SRJE Lo FATY BB AT DA o sl S S A RSO H B e i RO B G R

N TR —F 5K, FATEAT TS, HA T AE WebShop BHE -, i SOENEY S A SR CoT B4 51 A SRt i
fiEe DA IR MRS AR B R (5 5 -

(D) SERisFngaly fOUE s TATER LAC A 410, PRESRISTISUEAZE . BRI, &P, TR SRS,
Her, OB SER Z BT Eh (1774 — LW, AR5 SRIARE X LR e b — D ah . (2) Jenismgiy CoT: ]
Mok Lac MBTAAPE, B VRIS ZAh. Ak, BATEEAESR R EI EIRAT 2B EET ORI AL CoT,
HERYL, 7250, 7EEE T DEifEZ Al CoT feRglft i ol il — LT fEA B TP T 55 ML ARE

411 Table 5 Al Table 6 7, TERZHOERIAL A, A7 SE ) o B SREEAE 1 3R B2l 75 T 0 24 aed i A 4 =
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LLM-based Actor-Critic

I LAC (ours) B ReAct RAP  m ICPI RAFA

goto go to after pick up
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Figure 6. A1 LAC TEFTA L5 1 -5 % R ELIEAE BabyAl-Text H) R BRI L .
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LLM-based Actor-Critic

AlfWorld W LAC (ours)  mw LAC (g =logP(y = +1)) BabyAl-text (task: go to)

0.76

o
©
N
I
~

Success Rate
o o o o
S v o ~
L |
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o o o
-~ w o

o
W
|
b
w

o
N
N
o
N
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=
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H

o
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|
I
o

CodeLlama-7B Gemma-7B Llama-3-8B Mistral-7B Codellama-7B Gemma-7B Llama-3-8B Mistral-7B
Different Large Language Models Different Large Language Models

Figure 7. ffi IR [ L TFIR 3 Quum B LAC fERE

BRASCHISRNS . Sl AT AR, A A S CHERR Y S B SRS T E 2 2 YOI IR B DO AL, T A
) S RS W) AT AEAR KRR BE b3 S i AR 5 o

Table 5. #£ WebShop H1 /R85 Sms &5 &5 RUF A JE g SRimg 45 & CoT [ i
CodelLlama-7B  Gemma-7B  Llama-3-8B  Mistral-7B

prior policy w/ reflection 21 % 46 % 39 % 31 %
prior policy w/ CoT 21 % 20 % 31 % 20 %

Table 6. ¥ WebShop H1HAT 52 S S il S s AL EL A B 09 S SR 10 22l
CodelLlama-7B  Gemma-7B  Llama-3-8B  Mistral-7B

prior policy w/ reflection  0.5739 0.6564 0.6556 0.6288
prior policy w/ CoT 0.5520 0.5347 0.6379 0.4671

FATH SUE T CATCAE L S PAE Qum BE, XA BT IR A O R 1 BT fELAG PRAl

N T AL, FATTHE WebShop BEifE 1 LU 1 LAC Ml LAC 5 CoT BPERE. PRI IARY AN (= B AN
I

(D Lac : HARIBA . (2) LAC 5 CoT: FRATTH CoT #ife LAC BT, HAB AR EEARAE

FA17E Table 7 Al Table 8 Hr 527 745 FA109 LAC Irik e A WWAG IO BRIV b, — BT E 5 il 7 ThI
T4 CoT Iy LAC o XZP Ny, B XAl BRI SUE AW, PR & T RE S O HERR O BT (B R AT
AT FELRT SRS e HEA T T B o

B2, ROEXERATE SR IPAE R AE TRIE T RIS (CoT) HSRBEILSE, MIMAESRIEALSF 52T T HERE

A.5. %% LAC 5T & 32k ALFWorld |37 LE#s

AN, Fl 45 TAC 5404% 2L 0T LLMs 7& ALFWorld (Shridhar et al, 2021)_F-S<BUA 545 RL 7 A4E HEY
WS ST IR LRSS AN Figure 8 B
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LLM-based Actor-Critic

Table 7. WebShop i il CoT H{j LAC Fl LAC F IR
CodeLlama-7B  Gemma-7B  Llama-3-8B  Mistral-7B

LAC 32 % 46 % 39 % 32 %
LACw/CoT 27 % 29 % 33 % 24 %

Table 8. WebShop W E. A5 CoT 1) LAC I LAC 1125
CodeLlama-7B  Gemma-7B Llama-3-8B  Mistral-7B

LAC 0.5840 0.7237 0.6733 0.6299
LAC w/CoT 0.5734 0.5270 0.6515 0.5101

A5 1. RE SR

BARTE LAC H, FRATORBLAL A F A Rl AR iSORE, (EH AT AR SREm DA A Sl Ak s 1. R tk, —
AMEAE FE L T BB /2 7E ReAct HRLIHRIG . AT /RGO RN R ik, FRATTHE ReAct (Yao et al., 2023) H1fif
WRNS , HHE Figure 8 /R EEA . FRATHE/R THE Figure 8 "H il Sim& J5 19 LAC SR, M E 2, MiRRng
JE Y ReAct VE RS LRAH H A 26 2 —Fhsi R 2, (EARA IR ATIH 3 Lac FIE SR 5/ LAaC . 5 LAC
AL, LAC LY SRS 5 1) 28 B R VEF HAG ) T2 LA IRl o 3 ot 01 A5 S5 500K W Ml - 5000 4 P s B ¢
HIAEIE, RS EARRMshEIERE.

fan, fe ALFWorld I ZREdlsert, 2hfE “M X E—AER" @RI, A2 )5, Mgl ae A st Bl E
WEEANEIE, RIS AR HAR ek, — Aol ar HAing S0 E L BRI . 24 (U
CUKRE U REE] SRR 27 mE, BT T AN TERMEE KRS L ISR 27, XSS AEL

XA U AR S LTSRS R S, BRI s BT RISIE o , FEI IR A 20, SRS TEAE AL
IRy —FRES IR 2 MEER B, BRI RARRET . SR, FEFRATAGBE A, MRAA IR
BRI T HARIZACRIBE T, FECT R RE S ERICAZ N AE RIS . ML T, T B AR SRS A5 28 )
ﬂ/)lﬂﬁ?iﬁﬁiﬁ%ﬁﬂ?ﬁiﬂﬂE@@ﬁ%ﬂﬁfﬁ%ﬁ@ﬁfﬂﬁﬁo X I G S LU SR T 5 114 B fRT FRLA RS, AT s S

o

A.5.2. FF LLM i RL A8 {k

AL ALE—LLET LLM 1 RL 28R B2k, PAB/R LAC M 448 RL BRI IS . JATRAT T =F BT
LLM [ RL Zg X887 (R AR T 25 LLM 2 B, FFE3EA LLM ARG B EANME AR S, 1 Jess 35 2l
Y E S, R Figure 8 WAL GESRISAREE . 72 SR I Y & S0 SRS Bp BE ML S8 51 - 1R

N T LD GRMABSE , BATHEAFR SRR B . O TSR, FATEHEMN LLM AR5 AE
HAR g P he S BTE DL T, 3K a5 = [wi, wa, - wya, ] FEEIMRERA MR, ARTHTRENTR R :

m(arlg, he) = L) Prpa(wy]g, he,we)

, Hod Proa(wylg, he,we;) ZAEHPER g o Drst he MUBHIFRC we; S HH LT i LLM PR HIERIE w; 191
o SRIGTATIE R AR R B4R Gr , EAEFANIH BAAL S5 RSPl +1 , KRR -1 . &a,
R Z B[S, Viogm(arlg, he)Ge] o A AR L SRR L S L GURME AR AR L, Fo2 N1 F3h A5
— BRI R A2, ARG R AR AR R Gy .

N T SEBUE SR Actor-Critic 77, FATTIETRE MR Z KA T SVEME. T DMUE A 18 Kbl — 1
IOMESRTR, AT VA LAC , e,

Proyv(Yuwlg, he, as, ug)

Prov(yilg, he,y ag, ue)

R KL Qum W T ERIERISIEM, H o Prov(yiwiylg, b, a,ue) 525K IE/f AR C (41 GOOD

5 BAD) 9% MR, X 28R 0 R B LLM X a B/ W 25 0 1B/ 05 . B Ja, SR S R BR R
E[>_, Vlogn(at|g, ht) Quim(g, e, ar, ur)]

Qrim(g, he, ar, uy) = log
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LLM-based Actor-Critic

Figure 8. {11 LAC I LAC AR EREIE ALFWorld 525 Rl B LAY PR AE HUAC -

B2, SHEHAWERMNEGORIEEE M, LSRMSHERIILT-AE, X TR 25 g, %
S R-TEE 5 AU — 8o iy LLM |, 541 Gemma-7B (Team et al., 2024) . Llama-3-8B (Meta, 2024a) FlI
Llama-3.1-81l%(Meta, 2024b) , FIHAETPERE, XRER P AL - TFE R T ERI A T B E S EE A
JERIE LA

A.5.3. 5 TRANSFORMER

BT RS 3T LLM ) RL A8{& 4}, Decision Transformer (Chen et al., 2021) #2454 RL fl3:T Transformer
) LLM ey %6 o FRATPAZRALL T8 B U ofe A% e 2 1 SUBROR I 25 ) LML, FRATTE I ple 5 748 e i
FIORMEBERSE: 7 = [R1, 51,01, Ro, 82,00, -], HH Ry J& return-to-go, FEFATIHA G 2K, Xk
Il +1, XPFRMGEE-1. R, AV — A0 A X Sl ol LLM. FESATHIE, 8471
TEIRAS s¢ ZHIHAA +1 DA E SR . 45000 Figure 8 TR, MR MPCSRAE KLY, fMEL, HHPK
A EARFRI 5 ReAct MRIWTERE, X BB A 18 JRHFIEA & AR B AR s -

AR LAC IR T A 5 B, RO ERENS A LLM K555 AR AL BN EEA R i 22 [, I 5670 F1
FIAS A

A.6. LAC HEIRAS T, MA M2 5] ALFWorld

TEXA/NH, AR T LAC FIFE Figure O FP Y HAMBLR AT SRAR . FATr B RR Eh 2. AR5 HY 2
R BEAMLST T A IR A S BT 55 1 token AR, BRIE , A LAC di T PEE AT LAY B SR
PSRBT AP W AT RN, (B TIR R T RS BT LLM (YR, X2 R Lac HAT T @i i 5 f:
H e i M5 IR P IR D

A.7. ALFWorld #il BabyAI-Text ¥}
FA14 HIFE Figure 10 F1 Figure 11 #1 /R ALFWorld Fll BabyAI-Text [#j /R 15 .

Figure 10 /R T — M HAM, i RE A2 Rl E R A REISRPIR (PR 4), Al
BN A2 A A N B (1) fUET LLM [0S R 6 g i “ a1, PO BEEAG LLM A3
2n TR AAEME 2 H k8] TIEFA A (“ThEE 17) . X—HHREINE T LLM s WL ) s F e, RIELZ 2
T Z BTRESH R AREAE TR R AT S (2) M2 R, PReF s < AiEE 2 Gt e 17, B e
A BN AR BB AT R A T8l , I 00 X — A7 R RS IE B it . (3) FRATIAY D Phdl i iR TR %
AP AL SE BT RIS AT B A BE, X SER WA WL . B R IE T e AR5 A BRI, TEJehi SR 2
EE (RS EARAER) FIPEEE I GERETRER) Z BB 7.

TR (1) YA ERET—BON, SRS I AR R A s () ME A EO, el SR e T AT B
JEH R R () TEMREF RGO, SRR IRT -
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LLM-based Actor-Critic

LAC (ours)
LAC w/ finetuned policy

ReAct w/ finetuned policy RAFA ICPI
ReAct RAP mmm Conventional Policy Gradient

Conventional Policy Gradient w/ dense rewards Conventional Decision Transformer

Conventional Actor-Critic
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Figure 9. FA111) LAC 5 BLMENHA P A& AR TR A i . IR th TIFE & IR M B A B MEERE AR, LAC 5 —2 1
TRMATRER R, B LAC AT T RZHE T LLM 1R, [Hh LAC 58 U 55 a1t A0 BRAg /0

XL, BAT IR BT AR B AE AL, RaCHbIR G 7ok PR IR SRR, ATTHERA 2
BB EERYI DL T S B 1A RO SR etk

A8, AT PGSR TG TR R

MRAE g, FAT B A A D R E AT ROR R S e . A R E A OAE S, 21 Ap-
pendix A.12 oy T E/RBIRBA RN, BAVER TAERRX LR B LA MBI GRS ie. , RIETR 30T, LAC
HABAZAAE “go to” A1 “pick up” {155 LMYFKIL, 735k H Table 9 I Table 10 ) BabyAl-Text . FAJibAESH S
JER T MR T ORI B R 0L T HERERR T . S5RRI], FERATHIROIH, BOM B S0 T S RERFAS MR R
BRI B, FhfemahfEPrrh i, IMSCBE LA TERE . (EA—4RAYRE, FRATHY LAC RIRESCA iR th

T2k
Table 9. WIFIEE U VA PERE . 1T 3022 > B .

CodeLlama-7B  Gemma-7B Llama-3-8B Mistral-7B
LAC 0.30 (1 0.16) 0.62(710.14) 032(10.34) 0.24(10.46)
LAC w/o reflection  0.30 (1 0.02) 0.58 (10.02) 0.38(10.10) 0.26 (10.28)
LAC w/o critic 0.28 (1 0.06) 0.48(10.04) 042(710.10) 0.10(10.28)
critic-only 0.42 (1 0.04) 0.40(10.24) 034(710.22) 0.38(10.24)

Table 10. PiFPPEIEH S VR PERE . b 305 > B0 -

CodeLlama-7B  Gemma-7B Llama-3-8B Mistral-7B
LAC 0.20 (1 0.06) 0.22 (1 0.20) 0.34(10.08) 0.20(10.16)
LAC w/o reflection  0.16 (1 0.08) 0.32(10.04) 032(710.04) 0.22(10.06)
LAC w/o critic 0.12 (1 0.14) 0.36 (10.20) 0.28 (10.06) 0.26 (10.04)
critic-only 0.22 (1 0.04) 024 (10.26) 0.16 (10.16) 0.16 (10.26)

A9. %} LAC PR 4 Br

T AR LLM A SR o, AT AR S AY LLM BT o AEARS AT ilfid A2, o

ORI, DA SN R S8 AT IE SRR AR B B 55 B3R . FEBE T DAL T Figure 12 .

1t Figure 12 (a) #, FAVRER T ROAEHE B . FATEHM 9. 18, 27 71 36 ZL LR MM LLM, FRTE
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LLM-based Actor-Critic

P

P rompt

toaster 1.
Your task is to: put a saltshaker in

[Instruction]: Interact with a household to solve a task. Here are two examples. (...)

[Task]: You are in the middle of a room. Looking quickly around you, you see a cabinet 6, a cabinet 5, a
cabinet 4, a cabinet 3, a cabinet 2, a cabinet 1, a coffeemachine 1, a countertop 3, a countertop 2, a
countertop 1, a drawer 3, a drawer 2, a drawer 1, a fridge 1, a garbagecan 1, a microwave 1, a shelf 3, a
shelf 2, a shelf 1, a sinkbasin 1, a stoveburner 4, a stoveburner 3, a stoveburner 2, a stoveburner 1, and a

S

(...)
[Act1]: go to cabinet 1

[Obs 2]: On the cabinet 1, you see a glassbottle 1.
[LAC Inference 2]
[Act2]: go to cabinet 2 /

[Obs 3]: The cabinet 2 is closed.
[LAC Inference 3]
[Act3]: open cabinet 2 /

[Obs 4]: You open the cabinet 2. The cabinet 2 is open. In it, you see
a plate 1, a saltshaker 1, and a soapbottle 1.

[LAC Inference 4]

[Act4]: take saltshaker 1 from cabinet 2 v

[Obs 5]: You pick up the saltshaker 1 from the cabinet 2.

(...)

[Obs 7]: You open the 1. The drawer 1 is open. In it, you see a
fork 1, and a peppershaker 1.

[LAC Inference 7]

[Act7]: put saltshaker 1 in/on 1V

[Obs 8]: You put the saltshaker 1 in/on the 1.
N

/4[ Inputs & Outputs of LAC (Ours) ] N

bk}

N4 y J
VA

X

1

Y,
{Action Probs. (Partial) ]7

prior critic LACw/o LACw/o LAC
policy reflection critic  (Ours)

Xy

W goto cabinet 2| 90 to drawer 1 goto shelf 1

<
[ |
>
i <

W tafe saltshaker 1 from dabil

SN

—<

heo i

M put saltshaker|1 infon drawer 1 go to cabinet 1 close drawer 1 90 to cabinet 2

Figure 10. A1) 77 1% LAC 1E ALFWorld W) — Mt WIPERRRE . A M B0 B2 TR ERI SRR . AR LLM [ 5
semg (mow ) FRTHEE, VARBOA SUBH) LAC TEARRBWE A B 2J04%, (B 1ac (FRATHT7E) Al ATBE Ak sy e 2

PRI SRR IE B 1 . LAC HEBLPIRAE Figure 1 FRiEARiH] .
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LLM-based Actor-Critic

s IL Prompt J N

[Instruction]: Assume that you are an agent in a Grid World. Given a goal, your task is
to execute a sequence of actions to achieve the goal.
[Possible actions]: turn left, turn right, go forward, pick up, drop, toggle.
[Goal]: go to the green ball
-

(—( Inputs & Outputs of LAC (Ours) } ~ [ Action Probs. (Partial)

prior i LACw/o LACw/o LA

J
[Obs 1]: You see a wall 5 steps forward, You see a wall 2 ¢
steps right, You see a green ball 3 steps left and 4 steps

forward, You see a grey key 2 steps left and 2 steps V4 v v
forward, You see a blue key 1 step left and 3 steps forward, 0 X I

policy reflection  critic (Ours)
You see a green key 1 step left and 2 steps forward, You see 03
a blue ball 1 step right and 1 step forward o2
[LAC Inference 1]

i
[Act1]: go forward b ----s

I go forward [ turnleft © turn right——

[Obs 2]: (...) You see a green ball 3 steps left and 3 steps o X X Xl v v

forward, (...) You see a blue ball 1 step right 03
[LAC Inference 2] 02 J I I

[Act2]: go forward vV o

(...) 00
[Obs 5]: You see a wall 1 step forward, (...) You see a o X N v X 4

green ball 3 steps left 0
[LAC Inference 5] 02
[Act5]: turn left o

[Obs 6]: (...) You see a red ball 4 steps forward, You see a ||.| Vv X |V
green ball 3 steps forward 0 I

[LAC Inference 6] 02
[Act6]: go forward o
- J J

Figure 11. A1) 575 LAC 1E BabyAl-Text i — A BB . AU BT R TR DRI sh S, 24 LLM B i
W5 (mim ) FIVFRE, LA RUBHY) LAC FEARI L 5L, LaC (FRATH)) R T sl P AL Sems R e e
Wi BhE. 5217 Table 30 AZRIRSEHER L o
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LLM-based Actor-Critic

134 DPPREAL S5 P R ORI BHIORUL, BRI B RE (27 B 36 A ) 3 Hl R B i (0T 3%, TR
AN RS (L ﬁTEﬁm 18 (9 %ﬁlm) B4Rk LAC %ﬂﬁﬁ%%ﬂ
Figure 12 (b) %/TTKHE@#ZI—%EK (1E: f=0:1, 13, 1:1, 3:1 F1 1:0) XA PERERI ST . oM IPRRAHEA AL

A AR AE IR . S 2, &ﬂ]lﬁﬁ LAC A HMIE/ALLE (e.g. 103, 1:1,3:1) 2R, miET
CodeLlama—7B (Roziere et al., 2023) 1 Gemma-7B (Team et al., 2024) ) LAC FEZ5EATPIEREA (1:0) BfEEFRIN
AT,

Figure 12 (¢) &2/ T@%J"‘]L.?’FIE@%? 2. Ff12:1 7 CodeLlama-7B (Roziere et al., 2023) [T —/ il 1 2L Al
IE/ABMCTIER . S 2, BEE RO R T —MRC B R i s, BilERARiC (GOOD B BAD)
HERR R JJZinJuTMUFJ HAERIRCR .

LAC (posineg=0:1) LAC (posineg=1:1) WM LAC (pos:neg=1:0) Finetuning Analysis
LAC (posineg=1:3) LAC (posineg=3:1)
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=

Figure 12. X F8A1 LAC SR AT () BSOS BRI . BRABIRIEL (27 4. 36 MHET) EHE TR ERER
PERE, EHRU/NAUBIRMAEE (18 NEE 9 ME) B4 BBk TRATN T BBUSBIFMEI . (b) IE SR L FIKF . Lac X
ARFIERERA (1:3, 1:1. 3:1) HAeM:, MW+ CodeLlama-7B fil Gemma-7B ) LAC 7E& T M IERdE (1:0) WL
ZFWU4f, (c) CodeLlama-7B 1 ALFWorld %™ —/™ ] T 453 2 F1IE B3] T 0 v A = > il 28

A0, 3E TRl 52 WA T RARTE 58

PR RAE AT T A R B, HEWR R A BR3P B A LRI HE A 25 M A . AE
L, AR TAS ReAct [, PAMESHLATE ALFWorld g0k . Table 11 R &R KM, Fhf]
D7 YEAEA TR 1 D0 T AR T JR 4, 0 ELERE R DA SO — 2 5w .l ad i, AT BT E AR R
LLM rpf it o — 2R Bt

Table 11. S T-HcJARE i) A5
CodeLlama-7B  Gemma-7B Llama-3-8B  Mistral-7B

LAC ( w/o finetuning) 0.39 0.59 0.71 0.57
ReAct ( w/o finetuning) 0.20 0.54 0.31 0.34
LAC ( w/ finetuning) 0.79 0.84 0.78 0.79
ReAct ( w/ finetuning) 0.38 0.70 0.73 0.65

ALL AFESE o MER

1€ Equation (4) 11, #BZ%L o ¥EHIFX T RGN moom IIR2E. FEA/ N, FRATENXT BabyAl-Text [fJ{E45 “go
to” FEBSE {1/2,1,2,5,10} FHE T TSR, AERNTAHMAES EE o © X T4 CodeLlama-7B {ii
a=1, #A Gemma-7B {fiff] « = 2, #i% Llama-3-8B ffi[fj o =2 , #i#! Mistral-7B {§ijf] o = 10 ,

ST 5L ALFWorld , R IEFTE Sl FE T a =1,

NP RORFANTER IR ZAL , FATLE Crafter (Hafner, 2022) _EiEAT TR0, ()2 % H BALROG
(Paglieri et al., 2024) [} SE B, Crafter ;2 —3K 2D AAAlk, L1 15T T Il K s RESRAUT P38, AT 55 )
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Table 12. RIFBSE o LR
CodelLlama-7B  Gemma-7B  Llama-3-8B  Mistral-7B

LAC (a=1/2) 046 0.54 0.62 0.68
IAC(a=1) 046 0.62 0.64 0.58
LAC(a=2) 044 0.76 0.66 0.64
LAC(a=5) 046 0.72 0.62 0.64
LAC(a=10) 040 0.58 0.60 0.70

FREACEE . HIERECE. BHREET AN ALFWorld Hl WebShop 52 24152 (1 7% .

F AT 1] Llama-3.1-8B-It 7& Jb BHE 3PS T3 ATA9J7 ¥k, 24 BALROG [Y'H 77 PEAG M. F AT Lac 5
BALROG ] GitHub J& g JLAM R EEHEIEAT 1 HUA . WP AR BAE Table 13 W, FEMIEMPRAEICE TS, &
AT 7595 HEHA AT B E S B T S R PR RE . X BB S R — AU S T FRATTHR Y T - T8 2T VR R R
ARNERNE R, Rl A 2 Rk R A S e PR B SER S h . FR 202, CoT 7E Crafter B:ifE F UL
1 Naive LI, AN X2 h THTE BLEGE P oA — BR800 . P EELE ) B ZERE i AE -5 U ZRR B0 i)
AR BARRATE), RN fEE O, OUHRRD. BRI — A

Table 13. LAC (FA1HY) SHAWIELLAE Crafter P HERELLE (R H BALROG )
Llama-3.1-8B-It

LAC (Ours) 2591 % $1.93 %
Naive (direct action generation) 20.45 % $ 4.26 %
Robust Naive (formatted actions) 455 % $1.57 %
CoT (ReAct, reason then act) 18.64 % § 3.24 %
Robust CoT (reason + formmated actions) 15.46 % § 3.59 %
Few-Shot (in-context examples) 12.73 % § 1.25 %

FATHEAT THIL L, MR AUE SR, U1 DeepSeek-R1-Distill-Qwen-7B. SR, AT E & A3 # i
T B, TSR B IR, TR @A 7 vk s R AR E N . B, RIGEFRATI SR
MEBRTE SRR I S E (B, SRR [ BRI DA RS n> AR PR s ff) , ik SERamy IR A8 Bl
ANAARRE, (FLRE SRR N — . — N IRZUAY I W AT AR R R BN — PR TIT R I A B A it v 4
FIEYE. TIRICE (o), BARBE (o), AT ()7 E—EHEZ HIR TAE R A $R3] . FATHIME,
X T PR AT 55 (8 T HEHOR B SR TR R AR E , DAPA RS S5 AU A B8

FERXA/NATH, BATRES . ATIALLAT BAn: FATBHEA HhBOTA 0 KEE: hT 2 K SiU2 s 4L,
-SRI SN To I, FATE SO P SRS 1 E S — A B0, PR g RS AL . A
FERRE, FATAT AR AL H AR :

T 209,00 FARHCT 7, RIATEITE KLBUE, S04 O RRKSLV M. B, Rttt
N w(ailg, he) = 7 (ailg. he) = mﬂm(ailg, he) exp (aQuum(g, he, @ty ), )
SR TS

A.12. LAC gt

FAVEE A BB AR Quom FIET LAY from W DAE I 52 BE IS ME 55 Bt B sl D SRR B (AN DATE TAERY (Yao
etal, 2023; Liu et al., 2023) ) RELRAEFHAL (LLMs) BARCIL, AT, MRIEEL, FAILIAT LAELSTEMI
ZRAT 55 PR A LAEEAS B 7 B TR —1 token U 6%} LLMs (EATREA, Miiiidb—fe itk AE . X i
TAEr, FA1% 18X ALFWorld Fil Baby Al-Text #EATHIH, PARERRORIA Fm . FM]AEE ATl D661 18 4
PUBEATHOR , H R R T35 LA A BTN — AR . SR 18 NPl 5 e e flar >
SRR ARG, (X RATA TR ULE 2 R 8. B MPLERR TN (9,00,a1,01,¢1,+  am,om, cn)
 H H BRI, o BafE o — M. B o GERT I o BIRRE (eg. . “TRAREN THIA-X. X
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i; 77jjﬂ%)“&ﬁ 21 S R-X AN RPR-Y o X—27 46) PAR—NIRIE/AIW R R RIL (eg.
Shr b, FATHFE R —K LLM, R ERAE ST A, WETFEHE Qum , PARETFAS fitm , X
95 T iR E RS A ROR . ,\ﬁ:ﬁ'ﬁ:u TER/ MU AR A ], F Y foom 158 T 0G5 . ?'EF/J\
4&531:%&@6% Rp, REBMWISHE Qum FVEE] THGE. J5E 2 K8 RCE AL 5 5 7R 10 TH /5w AW i Rk A
i, HAE AR T#E Equation (3) 4 Quim - FRATHE Appendix A9 1407 13X M #2 . #£ ALFWorld
F1 BabyAI-Text HARTCELIIE ) — 255743 51 @ 7R 7E Table 27 F1 Table 28 1,

B. S840
B.1. JEHETER
B.1.1. ALFWORLD : Hf5 2% BlEr) v

F A1 ALFWorld (Shridhar et al., 2021) , —ANEFSUARPZEIEIREL, PARER LAC 755 )2 HLR) A 2k .
ALFWorld J&—/~15 ALFRED (Shridhar et al., 2020) 3£ X550 & L T SCARMINER . FEX RS g 7S Fh ez
HESs, EoREREMARE L — /%ﬂm};zjﬂ/ﬁ%f)um}: Hbr, Bl eg. “HIAHLE-X". MM -X BURIXT5-Y”, %
F ALFWorld H 7SR T 55 2R AL 140 (5 8 0 Table 14 .

Table 14. JiiA {55 JA4 e JOW i) H A5 T ALFWorld

Type Description

Pick & Place The agent needs to put a target object to a target place, e.g. put some spraybottle on toilets, find some apple and put it in sidetable,
etc.

Clean & Place The agent needs to find a target object, clean it and put it to a target place, e.g. clean some apple and put it in sidetable, put a clean
lettuce in diningtable, erc.

Heat & Place The agent needs to find a target object, heat it and put it to a target place, e.g. heat some egg and put it in diningtable, put a hot
apple in fridge, etc.

Cool & Place The agent needs to find a target object, cool it and put it to a target place, e.g. cool some pan and put it in stoveburner, put a cool

mug in shelf, etc.

Examine & Place The agent needs to find a target object, and examine it with desklamp, e.g. look at bowl under the desklamp, examine the pen with
the desklamp, etc.

Pick Two & Place  The agent needs to put two target objects to a target place, e.g. put two saltshaker in drawer, find two pen and put them in dresser,
etc.

ALFWorld i) — b o2 AU BEAR SRR RS AT S H AR ftr o KI5 B rp 5T I e 0y i vl R )
WRARREAS XIS AR BUE SRR . A Y R R HARI I 1o #%08 ReAct , AR5 4iE
BB AP T 134 AR DL i PG R o

B.1.2. BABYAL-TEXT : AP RGN B i B 3L

KT ARG R P 1155, FATTR A BabyAlI-Text (Carta et al., 2023b) {E R ATHIMIA -G . BabyAl-Text ;&
M BabyAl & (Chevalier-Boisvert et al., 2018) 3" R4l U AR iR A< 3145 . BabyAl-Text & — Mg H FLErEE, Hp
ﬁIE%HXUL%?Jj’iﬁﬂZEE~/|\8 x S TR B, RELEA 6 NElaahfE: %k, A%, mupE. /. ir. ¥l
e, DAL B ARE S R IAES (0 e HRLL AR T ) RBEATPATTIN 7 x 7 HAIE , XEWEE LAl
BRI TR 7 % 7 A XS, BT 558 SRS A KR4, 5 HiA G HABTH4 . BabyAl-Text
) T A 45 S BT AE Table 15 H1 IR

Table 15. BabyAlI-Text [T 42520 K %t 1 H b7

Type Description
go to The agent needs to find target object and go to it, e.g. go to the green key, go to the red ball, ezc.
pick up The agent needs to find target object, go to it and pick up it, e.g. pick up the blue key, pick up the purple ball, efc.

go to after pick up  The agent needs to find and pick up one object, then go to another object, e.g. go to the blue key after you pick up the green key etc.
pick up then goto  The agent needs to find and pick up one object, then go to another object, e.g. pick up the green box, then go to the purple box etc.

put next to The agent needs to find and pick up one object, then go to another object and put the first object next to it, e.g. put the grey key next
to the yellow ball erc.
open door The agent needs to know which key to pick up, then find and pick up it to open the door, e.g. open the door, open the blue door, efc.

5 ALFWorld A[], fUBEAES BabyAl-Text ¢ H I 5 AR e R — P AT A& R RSN E. FATLE BabyAl-Text
I LEREE AT PR o BRI A R A ERLEEERAY , BT RIE DA S AR L8 2 BELAY . 5 B3 [
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IR BRI, FRATRTEFME S FEBEAL 50 MESS, Bt 300 AME5%

B.1.3. WEBSHOP : H G Ve TR Bl 23 [A] i S 1

TEHLE S, W REMBIEZSIaI ] A2 TERR . AR T — AR fL¥R5E, WebShop (Yao et al., 2022) , HAWH
FER TCRRNVEZS ], DUBARTRAT i %k . WebShop LR ACHRTE ST M 283458 BB, ARG L4584
Wy SR e 5 647 Ay AT ) BV A3 il SCASlA AT 8 R DA R B L A7 sy, BN “[WH ID)” Ll o] 4%
R CSLRENSKET ) ete. BT HARE SRR, AMTSEER BRI DARRALATARPY, N SERAESEEL TR AT
WebShop Hxt AT IAAN A EHEDEAT T 100 AT 55 YA «

B M — mie, X EHEINAA R A R i — AT O F1 1 ZRIE, X O T B 2 SR 7™ i A 2 KA
PAFEEER. B, AEXTUT AR, JAT R R s R AR A2l HAp R RN OB R A R S A 6
BRI ST S HBI, e BRI FTR R P WPASAE 55 1015 de 5 i

B.2. JEZEi BN i
B.2.1. REACT

ReAct (Yao et al., 2023) B LLM 1E R R AE s PE. MTE ST B fE b 45 SRR T8, ARk
E AN VEBERE .

Table 16 iR T 1. ALFWorld "Rl ERIVLEE 2 [ S R B /R 6] 0 1 F AT LLM 9HERERE ), ReAct 7 ALFWorld
IR AA SRR BTN T —ANBUNG R S, 15 LLM AR R DAYEAT 5 PAT 0 TR 0EA 74T 45 20 R E A S B
fEPE. ReAct 453 i) ALFWorld 1R /R TE Table 17 o ARICHHRER L SCARERAY IS, DAFEB) LLM
LI 5E AT 55 o

Table 16. ALFWorld i #5308 ) — 3+

You are in the middle of a room. Looking quickly around you, you see a cabinet 4, a cabinet 3, a
cabinet 2, a cabinet 1, a countertop 1, a garbagecan 1, a handtowelholder 2, a handtowelholder 1, a
sinkbasin 2, a sinkbasin 1, a toilet 1, a toiletpaperhanger 1, and a towelholder 1.

Your task is to: put some spraybottle on toilet.

> go to cabinet 1

On the cabinet 1, you see a cloth 1, a soapbar 1, a soapbottle 1.

> go to cabinet 2

The cabinet 2 is closed.

> open cabinet 2

You open the cabinet 2. The cabinet 2 is open. In it, you see a candle 1, and a spraybottle 2.
> take spraybottle 2 from cabinet 2

You pick up the spraybottle 2 from the cabinet 2.

> go to toilet 1

On the toilet 1, you see a soapbottle 2.

> put spraybottle 2 in/on toilet 1

You put the spraybottle 2 in/on the toilet 1.

TESHE A H AR, 1R Table 17 sRXRER A B HLE B IE ST LLMs, DA LLMs (9 FF 302> gy
LLMs 24— A-RAAEFRE P TSI, sl iy s i 28 H AR AT — B4 s Bt s AR i A
Py LLMs 97, DU IBy s A -

KL T ALFWorld , FEA17E BabyAT-Text HipiE 1 — L syl PARCT: ReAct fUHEAE BabyAl-Text FHAIfi5E
I IAL 55 o B S AR B 1 S L 7< 51 73 5IAE Table 18 #1l Table 19 H1f7R .

X WebShop , FRATTRHA T ReAct L8, HiH T—MHT LN 0= 001+ A B2 A 25 1 i 4
T4 B 7R AE Table 20 F1 Table 21 A7,

B.2.2. RAP

RAP(Hao et al., 2023) FI| Jf LLMs {2y S AT SR, R ATRHR R AL 7 i PR T RERY S ik . 18
1t Table 16 . Table 18 FiI Table 20 4TSI FINLE S8 Hh LA B e (14 LLMs,  PASE > Qg £ 2y SR i 15 50
PERA B AR T S A PR Bl A

PRI R L A R R BOR SE Y , RO DU S E R X R R ol LM CRAUE SR 45 Y
FFIEAY, s BT R SR e iR A XT3k TEFRATAYSEBL A, FRATR N LLM 45 H 5 3 /R B4 0 R £
Hhe AT RACSEI, BATRM T —FS00 MR R, BRUEM— sk, EREHYL, fEa—2
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Table 17. #F ReAct Ht ALFWorld 11 Ji%Zh #1328 71 15l

You are in the middle of a room. Looking quickly around you, you see a cabinet 4, a cabinet 3, a
cabinet 2, a cabinet 1, a countertop 1, a garbagecan 1, a handtowelholder 2, a handtowelholder 1, a
sinkbasin 2, a sinkbasin 1, a toilet 1, a toiletpaperhanger 1, and a towelholder 1.

Your task is to: put some spraybottle on toilet.

S AMEH RE—MREH, K1

OK.
> go to cabinet 1

On the cabinet 1, you see a cloth 1, a soapbar 1, a soapbottle 1.
> go to cabinet 2

The cabinet 2 is closed.

> open cabinet 2

You open the cabinet 2. The cabinet 2 is open. 1In it, you see a candle 1, and a spraybottle 2.
B A — L (2). , RFEESERTE

> take spraybottle 2 from cabinet 2

You pick up the spraybottle 2 from the cabinet 2.

e A R (2). BTk, &% | Jul Bt 2/

OK.

> go to toilet 1

On the toilet 1, you see a soapbottle 2.

> put spraybottle 2 in/on toilet 1

You put the spraybottle 2 in/on the toilet 1.

Table 18. BabyAl-Text ] i Zh #1707~ (5]

Goal of the agent: go to the green key

Observation:You see a wall 2 steps right, You see a wall 3 steps forward, You see a grey box 3 steps
left, You see a grey key 3 steps left and 1 step forward, You see a blue box 3 steps left and 2 steps
forward

Action:turn left

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 2 steps forward, You see
a green key 2 steps left and 1 step forward, You see a green ball 1 step left and 3 steps forward, You
see a grey box 3 steps forward, You see a grey key 1 step right and 3 steps forward, You see a blue box
2 steps right and 3 steps forward

Action:go forward

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 1 step forward, You see a
green key 2 steps left, You see a green ball 1 step left and 2 steps forward, You see a grey box 2 steps
forward, You see a grey key 1 step right and 2 steps forward, You see a blue box 2 steps right and 2
steps forward

Action:turn left

Observation:You see a wall 3 steps left, You see a green box 2 steps left and 3 steps forward, You see
a green box 2 steps left and 1 step forward, You see a green key 2 steps forward, You see a blue key 1
step right and 3 steps forward, You see a green ball 2 steps right and 1 step forward, You see a grey
box 2 steps right

Action:go forward

Observation:You see a green box 2 steps left and 2 steps forward, You see a green box 2 steps left, You
see a green key 1 step forward, You see a blue key 1 step right and 2 steps forward, You see a green
ball 2 steps right
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Table 19. {£ ReAct F AR 13T Baby Al-Text 7 {3

Goal of the agent: go to the green key

Observation:You see a wall 2 steps right, You see a wall 3 steps forward, You see a grey box 3 steps

left, You see a grey key 3 steps left and 1 step forward, You see a blue box 3 steps left and 2 steps
forward

T8: BE: ATZRES, KFERI—EKECHRAMEANE
Observation:OK

PAT: BEF: HKTERABFAL-NMEREHHAR. BE, RFERE-NEKEHHR

Observation:OK

Action:turn left

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 2 steps forward, You see
a green key 2 steps left and 1 step forward, You see a green ball 1 step left and 3 steps forward, You
see a grey box 3 steps forward, You see a grey key 1 step right and 3 steps forward, You see a blue box
2 steps right and 3 steps forward

Tah: B%: REA-NRGHHREENTSPHT—F. BTk, RFEELREHA

Observation:OK
Action:go forward

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 1 step forward, You see a
green key 2 steps left, You see a green ball 1 step left and 2 steps forward, You see a grey box 2 steps
forward, You see a grey key 1 step right and 2 steps forward, You see a blue box 2 steps right and 2
steps forward

Action:turn left

Observation:You see a wall 3 steps left, You see a green box 2 steps left and 3 steps forward, You see

a green box 2 steps left and 1 step forward, You see a green key 2 steps forward, You see a blue key 1
step right and 3 steps forward, You see a green ball 2 steps right and 1 step forward, You see a grey
box 2 steps right

Action:go forward

Observation:You see a green box 2 steps left and 2 steps forward, You see a green box 2 steps left, You
see a green key 1 step forward, You see a blue key 1 step right and 2 steps forward, You see a green
ball 2 steps right

Hr, LLM SoRBE— S e . X TR DahifiEfeit, LLM S48 — MR E S, EEIAR R AP Bl & ks
LLfl\ﬁ/I qu)?jl? (VR e A L A SRR R R 2 AN AR A sh R Ik Q (H. FoA fiemn Q (ELAA R e I ik P e
B AT

B.2.3. ICPI

ICPI (Brooks et al., 2024) $i 1 T i _E R 30> i ] LLMs SeBSm k. 1edg—P i, ICPL AP SEISIF Al —
Eh ek, PREERITREA SRR Q . BAHm Q I F It igT.

Gl LLMs SEiiRd, 9 H ki Table 16 1 Table 18 ) L .

ETAIPE, ICPLE[ LLMs B A PRI BB S5 25 58 24 nil oo el — A sh ARk, ICPL H ik
TR T IR TT— Pl . [ T TS A RO, T B TR i A — SR A E Rl . i
TP (Fr4n) RN AR # ) Q {E. %I T ALFWorld #1 BabyAlL-Text , 4% GE(KFK HARME, A1

SRR Ve BA Hetth 2B BRI 0. R PLEGHEITRE Y75 B AT Table 22 1 ALFWorld il Table 23 H Ji] -
BabyAl-Text ,

B.2.4. RAFA
RAFA (Liu et al., 2023) [HEZE ST RAP 5 ICPL . FE X HIE TS ETEAl 2 e i .

RAFA (i ff] LLM RS E BT, MBI 3. 5 ICPL [, RAFA (LS5 5 it BEAF i —2
WIE. ATk LLM K B s o 1 AR, 22 )5 7 HAR S BURES %2 I UE . RAFA ARy
A AL T HARE 52 OIRAS . 7E RAFA AR it 75 B 61T Table 24 H1f) ALFWorld , DAJ% Table 25 11
BabyAlI-Text .

B.2.5. LATS

LATS (Zhou et al., 2024) ¥4 RAUE S AR, FTahAIHRIBE 115 545 RIEFHE R (Kocsis & Szepesviri, 2006)
PARANT R BALHIAHSS 5, PARSSRECRAR ), FEM 4 S0 EUS T3 e 4558 . FRATR B 5 SEER PPl AR
WebShop - IPERE

LATS A8 ELH B T 3T A HAB T ENNL, FZA AR . (1) LATS 752 R AC IR 8] 2 31558
MELFARAS, T ALFWorld il Baby Al-Text AN SCRFX AP /E . LATS fKT B MCTS, il FRETRLLLEE1F
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Table 20. WebShop J{Z)#L30 i— A5 T

Webshop

Instruction:

i would like a 3 ounce bottle of bright citrus deodorant for sensitive skin, and price lower than 50.00
dollars

[Search]

Action: search[3 ounce bright citrus deodorant sensitive skin]

Observation:

[Back to Search]

Page 1 (Total results: 50)

[Next >]

[BO78GWRC1J]

Bright Citrus Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

$ 10.99

[BO78GTKVXY]

Ginger Fresh Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

$ 10.99

[BOSKBVJ4XN]

Barrel and Oak - Aluminum-Free Deodorant, Deodorant for Men, Essential Oil-Based Scent, 24-Hour Odor
Protection, Cedar & Patchouli Blend, Gentle on Sensitive Skin (Mountain Sage, 2.7 oz, 2-Pack)

$ 15.95

Action: c¢lick[BO78GWRC1J]

Observation:

[Back to Search]

[< Prev]

scent [assorted scents] [bright citrus][calming lavender] [ginger fresh] [simply non-scents]
size [travel set (4-pack)][3 ounce (pack of 1)][3-ounce (2-pack)]

Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,

Bright Citrus Deodorant by Earth Mama
Contains Organic Calendula 3-Ounce
Price: $ 10.99

Rating: N.A.

[Description]

[Features]

[Reviews]

[Buy Now]

Action: click[bright citrus]
Observation: You have clicked bright citrus.

Action: «click[3 ounce (pack of 1)]
Observation: You have clicked 3 ounce (pack of 1).

Action: click[Buy Now]
Observation: Your score (min 0.0, max 1.0): 1.0
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Table 21. ReAct H' WebShop 1) i Zh 138 7~ il

Webshop

Instruction:

i would like a 3 ounce bottle of bright citrus deodorant for sensitive skin, and price lower than 50.00
dollars

[Search]

Action: search[3 ounce bright citrus deodorant sensitive skin]

Observation:

[Back to Search]

Page 1 (Total results: 50)

[Next >]

[BO78GWRC1J]

Bright Citrus Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

$ 10.99

[BO78GTKVXY]

Ginger Fresh Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

$ 10.99

[BOBKBVJ4XN]

Barrel and Oak - Aluminum-Free Deodorant, Deodorant for Men, Essential Oil-Based Scent, 24-Hour Odor
Protection, Cedar & Patchouli Blend, Gentle on Sensitive Skin (Mountain Sage, 2.7 oz, 2-Pack)

$ 15.95

17 ;7 [[BO78
Observation: OK.

Action: c¢lick[BO78GWRC1J]

Observation:

[Back to Search]

[< Prev]

scent [assorted scents] [bright citrus] [calming lavender] [ginger fresh] [simply non-scents]
size [travel set (4-pack)][3 ounce (pack of 1)][3-ounce (2-pack)]

Bright Citrus Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

Price: $ 10.99

Rating: N.A.

[Description]

[Features]

[Reviews]

[Buy Now]

i BE (T 3
Observation: OK.

Action: click[bright citrus]
Observation: You have clicked bright citrus.

Action: «click[3 ounce (pack of 1)
Observation: You have clicked 3 ounce (pack of 1).

Action: click[Buy Now]
Observation: Your score (min 0.0, max 1.0): 1.0
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Table 22. ¥F ALFWorld Hh34t45 ICPI f—/Mil 1

You are in the middle of a room. Looking quickly around you, you see a cabinet 4, a cabinet 3, a
cabinet 2, a cabinet 1, a countertop 1, a garbagecan 1, a handtowelholder 2, a handtowelholder 1, a
sinkbasin 2, a sinkbasin 1, a toilet 1, a toiletpaperhanger 1, and a towelholder 1.

Your task is to: put some spraybottle on toilet.

> go to cabinet 1

On the cabinet 1, you see a cloth 1, a soapbar 1, a soapbottle 1.

£t 0

> go to cabinet 2

The cabinet 2 is closed.

%l 0

> open cabinet 2

You open the cabinet 2. The cabinet 2 is open. In it, you see a candle 1, and a spraybottle 2.
Bhh:0

> take spraybottle 2 from cabinet 2

You pick up the spraybottle 2 from the cabinet 2.

% 0

> go to toilet 1

On the toilet 1, you see a soapbottle 2.

Z: 0

> put spraybottle 2 in/on toilet 1

You put the spraybottle 2 in/on the toilet 1.

Eph:1

Table 23. ¥£ ICPI Hi{2 {25 BabyAl-Text () —4MilF

Goal of the agent: go to the green key

Observation:You see a wall 2 steps right, You see a wall 3 steps forward, You see a grey box 3 steps
left, You see a grey key 3 steps left and 1 step forward, You see a blue box 3 steps left and 2 steps
forward

Action:turn left

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 2 steps forward, You see
a green key 2 steps left and 1 step forward, You see a green ball 1 step left and 3 steps forward, You
see a grey box 3 steps forward, You see a grey key 1 step right and 3 steps forward, You see a blue box
2 steps right and 3 steps forward

B0

Action:go forward

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 1 step forward, You see a
green key 2 steps left, You see a green ball 1 step left and 2 steps forward, You see a grey box 2 steps
forward, You see a grey key 1 step right and 2 steps forward, You see a blue box 2 steps right and 2
steps forward

Ehh:0

Action:turn left

Observation:You see a wall 3 steps left, You see a green box 2 steps left and 3 steps forward, You see
a green box 2 steps left and 1 step forward, You see a green key 2 steps forward, You see a blue key 1
step right and 3 steps forward, You see a green ball 2 steps right and 1 step forward, You see a grey
box 2 steps right

Xm0

Action:go forward

Observation:You see a green box 2 steps left and 2 steps forward, You see a green box 2 steps left, You
see a green key 1 step forward, You see a blue key 1 step right and 2 steps forward, You see a green
ball 2 steps right

E 97/

Table 24. >} ALFWorld 7 RAFA Rt — AT F

You are in the middle of a room. Looking quickly around you, you see a cabinet 4, a cabinet 3, a
cabinet 2, a cabinet 1, a countertop 1, a garbagecan 1, a handtowelholder 2, a handtowelholder 1, a
sinkbasin 2, a sinkbasin 1, a toilet 1, a toiletpaperhanger 1, and a towelholder 1.

Your task is to: put some spraybottle on toilet.

FhHE: ROEHFFELMFERAENTER: E-—MREMAERTABRADH L. RN LT RESHEXFEANTERFHEN. HEH
0/2=0,

> OK.

On the cabinet 1, you see a cloth 1, a soapbar 1, a soapbottle 1.
> OK.

The cabinet 2 is closed.

> OK.

You open the cabinet 2. The cabinet 2 is open. In it, you see a candle 1, and a spraybottle 2.
> OK.

You pick up the spraybottle 2 from the cabinet 2.

> Wit AERET —Miw. RUANORAFRTRANTERTHE - £z, BMER 1/2=0.5.

> OK.

On the toilet 1, you see a soapbottle 2.

> OK.

You put the spraybottle 2 in/on the toilet 1.

it AAREHAFRRADTE L. KLU RAFRTIARNTE/F. HAH 2/2=1.

<IT

T
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Table 25. ¥F BabyAl-Text i) RAFA ti3 L4 i8S i — 1

Goal of the agent: go to the green key

You see a wall 2 steps right, You see a wall 3 steps forward, You see a grey box 3 steps left, You see a
grey key 3 steps left and 1 step forward, You see a blue box 3 steps left and 2 steps forward

FibE: KHESFERNTERENF ZR: REZEAR, iIEXEAR. RO LRI LHERLIHANT BT WEM . ZEH 0/2=0.

>0OK.

You see a wall 3 steps right, You see a blue key 3 steps left and 2 steps forward, You see a green key 2
steps left and 1 step forward, You see a green ball 1 step left and 3 steps forward, You see a grey box
3 steps forward, You see a grey key 1 step right and 3 steps forward, You see a blue box 2 steps right
and 3 steps forward

> it AERREATHREAR. KN LMRSHFRTANTERFHE N REAKEAK. L MER 1/2=0.5.

>0OK.

You see a wall 3 steps right, You see a blue key 3 steps left and 1 step forward, You see a green key 2
steps left, You see a green ball 1 step left and 2 steps forward, You see a grey box 2 steps forward,
You see a grey key 1 step right and 2 steps forward, You see a blue box 2 steps right and 2 steps
forward

>0OK.

You see a wall 3 steps left, You see a green box 2 steps left and 3 steps forward, You see a green box 2
steps left and 1 step forward, You see a green key 2 steps forward, You see a blue key 1 step right and
3 steps forward, You see a green ball 2 steps right and 1 step forward, You see a grey box 2 steps right
>0OK.

You see a green box 2 steps left and 2 steps forward, You see a green box 2 steps left, You see a green
key 1 step forward, You see a blue key 1 step right and 2 steps forward, You see a green ball 2 steps
right

TR AERZERENAR. RYMHRSHERNARANTHAR. ZTMEE 2/2=1.

At A, FERHE SR AR R gk ] B A FURAS . FEMATTAYIEIARIE S (55 9 1) P e R Tk — Bl
(2) HE AR AT DAE BOX SEPRIE DAGE B AT AT 36, (HGK 2o i 2 P B FEBE . FRATHY 7 IR AN H A B 2 A ALFWorld il
BabyAl-Text FHHERL AL PO MBI T BLLIAS . 1T LATS S X FHME S PR -

R’r’@ﬂmﬂz FAT 2 B R BTG T A T SRR R RE LATS DA . ALFWorld |, ZE{UITF AT T34,
PAREFT 3P FUBE o 45 2RAE Table 26 /R, 27K LATS {2 LT FratE55 AR I 1o 32 PR HRY 48 2™ Fi (S

TERBRAU R ASS BRI RS e . SUEET LLM [t RS E A (i B S B BRI i LLM
W T AEURT ALFWorld #3543 Al S B8k

Table 26. ¥ ALFWorld 1, LAC (FAIM)) F1 LATS (:RE LAY .
CodelLlama-7B  Gemma-7B Llama-3-8B Mistral-7B

LAC (Ours) 0.79 0.84 0.78 0.79
LATS 0.00 0.00 0.03 0.00

B.3. LAC S BRANYS . WRAREFSERIE

AT ITVEET ReAct (Yao et al., 2023) #4. BAARUL, FRATRAK A ReAct 1 T SURE, I AixX Sl iRE
S8 X ALFWorld HHig &g 452684, FRATA ReAct FEREANFIBAE R MR ], PABCS: LLMs Q] 52 i
KPR SS . X T BabyAl-Text , FRATAMMES KRR A4 R B ReAct 1985 DL OB HLE. 2
T WebShop , FKATHEREH ReAct EI’J/TWJMEfiu, FEMHBR THE ReAct HyERERESE, FARMTAIEA B
T PABUS T 25 5 . 7E ALFWorld . BabyAl-Text £ WebShop 3R ft %130 43 5l & /R 7E Table 27 | Table 28 #l1
Table 29 w1, FRATHREA SUBARIC R EA (@ FRATAM H ReAct SyA MU ZREE il SE4F P4 45 2 BU7E ALFWorld
Fl Baby AI-Text H1f)—2E QG k. Tl S0 RGBT B, BEHS: LLMs XX TS0 80 H bR 7 -
A EBAE IR

TG DA R AR ERS B A TERE -

(D) WERFA ST L BR A H b2 b2/, IR RSB X BRI G50, DASRZR e T
—ABERYE, BIANT A bs CHUBTRUSCE S LT R, S E CMAET 2 BUB 27

() QERFABIAERT T PRSI H AR B T 45 B2 R EEE, ARG SUEFFLL X — R . 7 45K,
BIANAE Table 27 FHATRIZIE “STIFHET 27 4RE] T HARXI5
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Table 27. 1+ LAC Hit) ALFWorld ) L0 s )

You are in the middle of a room. Looking quickly around you, you see a cabinet 4,

a cabinet 3, a

cabinet 2, a cabinet 1, a countertop 1, a garbagecan 1, a handtowelholder 2, a handtowelholder 1, a

sinkbasin 2, a sinkbasin 1, a toilet 1, a toiletpaperhanger 1, and a towelholder 1.

Your task lS to: put some spraybottle on t011et
A ME%, RFEHE (e 3
OK.

WAFE IANMBER @W X—F R
1 . ;

T e A

¥ (1-4). 6@ (1),

WFEE: REEEARIBEM. RAEERAEN. K— RN,
> go to cabinet 1
On the cabinet 1, you see a cloth 1, a soapbar 1, a soapbottle 1.
==> Fh#E: REXMTRAFINREM. INFREKIH.
> go to cabinet 2
The cabinet 2 is closed.
==> #F: BT 2 BRRXAWH. T—FRKIH.

> open cabinet 2

You open the cablnet 2. The cabinet 2 is open. 1In it, you see a candle 1, and a spraybottle 2.

B SRR

Fibk RANARERFEMEEE Y. TMEREGEN., INMFRRH.
> take spraybottle 2 from cabinet 2
You pick up the spraybottle 2 from the cabinet 2.
B => ﬁmmi %t/fﬂAiﬁzﬁ%TJ” 2. INFBRRH.
ﬂi — N ET X, 2 &
OK.

=> #FE: RTUASIAKREMELEHAEGTR L. ENMEEZSEN. TN FRETH.
> go to toilet 1
On the toilet 1, you see a soapbottle 2.
TR mREBEIRAAELE, REZENI. INFREFH.
> put spraybottle 2 in/on toilet 1
You put the spraybottle 2 in/on the toilet 1.

=> FHE: RCLEHFMR 2 HAEZH 1 L/W. INMFREFH.

o1 w/k.

Table 28. LAC ' BabyAl-Text f{)—ANFRi: i B #58 s f)

Goal of the agent: go to the green key

Observation:You see a wall 2 steps right, You see a wall 3 steps forward, You see a critic box 3 steps
left, You see a critic key 3 steps left and 1 step forward, You see a blue box 3 steps left and 2 steps

forward
rry. Jﬁ

Observatlon OK

Tk

Observatron OK
FH: REAFERI—ERECHAR. IMERAEN. X—FRH.

Action:turn left

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 2 steps forward, You see a
green key 2 steps left and 1 step forward, You see a green ball 1 step left and 3 steps forward, You see
a critic box 3 steps forward, You see a critic key 1 step right and 3 steps forward, You see a blue box

2 steps right and 3 steps forward

1?1%%‘ a‘kﬁ?f#i /*‘ET@J —IREWHAR, EEFE?

= 2 FFuy
Observatlon OK
Fivd: REFAGZEHRETUD L., X —HERGEN. BNMNFELHE.

Action:go forward

2 %, fH LS S

R .
. :

F A .

Observation:You see a wall 3 steps right, You see a blue key 3 steps left and 1 step forward, You see
a green key 2 steps left, You see a green ball 1 step left and 2 steps forward, You see a critic box 2
steps forward, You see a critic key 1 step right and 2 steps forward, You see a blue box 2 steps right

and 2 steps forward
T REMAT. REVARELATY . B—FRRpH.

Action:turn left

Observation:You see a wall 3 steps left, You see a green box 2 steps left and 3 steps forward, You see
a green box 2 steps left and 1 step forward, You see a green key 2 steps forward, You see a blue key 1
step right and 3 steps forward, You see a green ball 2 steps right and 1 step forward, You see a critic

box 2 steps right
FEE: KDL ﬁzﬁ%? REARENTHS . X—FRRBH.

Action:go forward

Observation:You see a green box 2 steps left and 2 steps forward, You see a green box 2 steps left, You
see a green key 1 step forward, You see a blue key 1 step right and 2 steps forward, You see a green

ball 2 steps right
FRR: RCERUAT. REARZHH—F. BNMFREFH.
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Table 29. —ANE LAC {3 WebShop HLidkH4 il T

Webshop

Instruction:

i would like a 3 ounce bottle of bright citrus deodorant for sensitive skin, and price lower than 50.00
dollars

[Search]
Action: search[3 ounce bright citrus deodorant sensitive skin]
Observation:

[Back to Search]

Page 1 (Total results: 50)

[Next >]

[BO78GWRC1J]

Bright Citrus Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

$ 10.99

[BO78GTKVXY]

Ginger Fresh Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

$ 10.99

[BOBKBVJ4XN]

Barrel and Oak - Aluminum-Free Deodorant, Deodorant for Men, Essential Oil-Based Scent, 24-Hour Odor
Protection, Cedar & Patchouli Blend, Gentle on Sensitive Skin (Mountain Sage, 2.7 oz, 2-Pack)

$ 15.95

Fivd: PHATERGYEE “BEEBRBAKGTEMBERBREAN". REERT 3 EFAHRMEERESCGANKHREAN", X5HFN
BAEl. KA FE [BOT8GWRC1I] EHRHAMBEARKREN. INMFERAH.

Action: c¢lick[BO78GWRC1J]

Observation:

[Back to Search]

[< Prev]

scent [assorted scents] [bright citrus] [calming lavender] [ginger fresh][simply non-scents]
size [travel set (4-pack)][3 ounce (pack of 1)][3-ounce (2-pack)]

Bright Citrus Deodorant by Earth Mama | Natural and Safe for Sensitive Skin, Pregnancy and Breastfeeding,
Contains Organic Calendula 3-Ounce

Price: $ 10.99

Rating: N.A.

[Description]

[Features]

[Reviews]

[Buy Now]

i%ﬁ%;ﬁi?,iﬂi? [BO78GWRC1J], XIZH 2 “HHMBRREA", FEEHEHATHEM, B “3 £7" f “MHKT 50.00 £,
X—FRHMW.

Action: click[bright citrus]
Observation: You have clicked bright citrus.

#IE: KEFT [bright cirtrus] RBEFHTHFAHET. T MFRRE.

Action: «click[3 ounce (pack of 1)]
Observation: You have clicked 3 ounce (pack of 1).

Fivg: REFT (3 &7 (1 &) 1 REFFERTNER. INFBRELFH.

Action: click[Buy Now]
Observation: Your score (min 0.0, max 1.0): 1.0

FibE: ROWXHERELWN . P RETH,
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) WERFABEXT T SL I H A 2 FE BN IERAAY, 35 R ARI SUERFLA “X— R IR ” 453, DAE/RIX
NEVERAGIER, BIUHE Table 27 FFAYILSF R IITEE “MAET 1 &A3 17,

@) WERTTIEN T S AF PGS SIVE R AT RIR, B FRMBUERFA “X— R ARMA. " 45K, BIAITE Table 27
HHATEIE “RAET 17 B “RAET 27,

JIv A B A I A 2 T A I A SR AR TR ORI 7 1], AR LLMs DA BSCE 4 1) S 33

FER E M REFHEA (LLMs) BIHE A, A6 LoRA (Hu et al., 2021) R G FATHRIAL, 7E
ALFWorld w, X FAERE 55 220 WA BN BRI — SR PO, RT3 S FME 55262841 485 4> (HIA
W) XRBOABIL, 7E BabyALl-Text o', ol (M, fil) WFAORCE S 418, FRATLA%: I 2.5¢-5 HIH R/
N 2 RPEERHEST 1,000 20K . AT HA 80GB NAFH) A100 GPU SREBEHFRATHHAL. {LFERZY) 400-500
A (A, i) XL 1,000 ASROREEEE, FATATALE— 2/ N A g R A .

FEMCIIE], SR S B TAERAT IR I SR G AR S, B B e i A E A 2R

SRR n @2 — NS, RIS P BOE N 5, Waut, ORI muom SRR R
il 5 MR (R, SRR R ESIE 25 A F R ESE argmax HERYIETARR, H5 512 Y Mtz
PEZ 1A DX AR it o RN, XAt B0 th TS PR % 08 ot 3 sl P A e AR ZR 5 28 oy B
il P B3R o 8 L B R 2R O B A 23 () Y SE B SR e Al i R AN AT AT . ARIESESS, FRATAR B — 4 38 K1)
T LS op A I — /NI g e B ARl R DA S A R 3 A, AT AR T SRR R A 1 22 8] A AUl
NI DARESZ I o FERFESIVRMBERE TN )5, BATEE SR f5 i B A Sh AR T AR R G 2R . B T 23 m]
REMIWL S R N BT A IR A PSS e BN TR KT A SR e oy 4, BRI AR, EEIE AR PA
XL B KRR GRS B AR B RN A PN I

T v BIHEAL, FATTLE Equation (4) Rk —Aifb i, Hh & —NESH o, SESECF T mom BYE
AR S Quiv A HHHIfE. XT ALFWorld , AT o 8 1, XAERLMEN LRI (4. XT BabyAl-Text
, FATXE{ 1/2,1,2,5,10 } FEAT T o BMRSHR R, RIURFR) LLM AEATEY o T 2R IHRE. 458 0] DAL Table 12
FHEE]. X WebShop , FATHAE { 1/10,1,10 } EFEFTRIMHR R AR £ o o« Equation (4) /2 iR 5% -5 50
PEVPAE R I AL o B TR AR e B VR O MRS SR A, T A VR OIS DR AL

A4 ALFWorld ()8 K UL KB 40, BabyAl-Text By 30, WebShop 7% 15. U R 7ERCK
SRR ISEL B, LB A S

FAfE A 80GB NFFH) A100 GPU SRR FRATH k. XFF Lac, (4] 54 A100 GPU $ifT 134 IME55 1)
IFTE] 220 10 /NS o X BabyAl-Text , $AATI ) AT BRIANRE S5 26840 5+, (1] —> A100 GPU #h4T 50 MES5
AR R 4 F1) 10 /NS X WebShop , 100 AMESFRF7E 3 5 4 /N SERL. FEAC SRR H, GPU NAF(E ]
A REARYE LLMs F AR M 15GB 34 1%] 70GB A E.

BAVFRAT 5 r g Lk B Lk 7 e, UEBAFRATT 7 A YR AR 55 o = B B E AR Z B ERR L A /L
P, BIETE R REA TCRRERAERVIE OL P2tk A TR E P R d A R, T8 T T840
THRBIESE . TERTERVEA Y B, FRATEBR T LAC IS PASE I . 172K R LAC w/o reflection o AT i 25
B LAC Y Quim PAKTE G BEVEAE U BER 46 R AL Quim FIA (G X ANERFR A LAC w/o critic . FRATTIL @S
VIR E Qum #HATHOR, /R T i LLM SERE 45 th SRR IR i /o . AKX —21KFRH critic-only . 7
VEAGIIE], o SUAR R B PIA T IS 1) AT BE PR PR RE T 57, DR APk R AR 22 1) Yl i 75 K A TR 1R) . #E ALFWorld
b, FIRERREE 10-20 /N X SEAR A [B] B9 H A e /R FE Figure 4 H1,

TATVREL, LAC HHREA LT L REAT 2 X B . RSP AL U2 {4 v BB B R SRR R RE . IXFE—
Bil- ¥4 Table 30 Hf/R. LAC "] DASENSEMGXMESS, TTE LAC & fR—SA R 2 BUR K. IR ETR BRTE
Figure 10 H1,
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Table 30. Hi LAC % i) Baby Al-Text M3RFR5E i) i Dy Hhadt i 6l

Goal of the agent:go to the green ball

Observation:You see a wall 5 steps forward, You see a wall 2 steps left, You see a yellow ball 1 step
left and 4 steps forward, You see a blue ball 1 step left and 3 steps forward, You see a red ball 1 step
left and 1 step forward, You see a grey key 2 steps right and 2 steps forward, You see a green key 2
steps right and 1

7= oL

N

Observation:OK

Observation:OK

HAH: IMEEREEN, RTNAFAREREEANE. INFREFH.

Action:turn right

Observation:You see a wall 5 steps forward, You see a wall 2 steps right, You see a green ball 3 steps
left and 4 steps forward, You see a grey key 2 steps left and 2 steps forward, You see a blue key 1 step
left and 3 steps forward, You see a green key 1 step left and 2 steps forward, You see a blue ball 1
step right and 1 step forward

WIWE: RELHERT. RERALEL 3 ¥, Wi 4 F. X—FRKMH.

Action:go forward

Observation:You see a wall 4 steps forward, You see a green ball 3 steps left and 3 steps forward, You
see a grey key 2 steps left and 1 step forward, You see a blue key 1 step left and 2 steps forward, You
see a green key 1 step left and 1 step forward, You see a blue ball 1 step right

FibH: REERMHT. REXAELL 3 FRHET 3 F. X—F kb,

Action:go forward

Observation:You see a wall 3 steps forward, You see a wall 2 steps right, You see a green ball 3 steps
left and 2 steps forward, You see a grey key 2 steps left, You see a blue key 1 step left and 1 step
forward, You see a green key 1 step left

WA REWAT. RRELL 3 FRAE 2 F. T—FRp.

Action:go forward

Observation:You see a wall 2 steps forward, You see a wall 2 steps right, You see a green ball 3 steps
left and 1 step forward, You see a blue key 1 step left

HAH: ERECEATNAT . RERALL 3 ¥, WH 1 F. L—FRKIH.

Action:go forward

Observation:You see a wall 1 step forward, You see a wall 2 steps right, You see a green ball 3 steps
left

FibE: EROEHENAT. RERNAEBHT 3 F. INMNFRERBH.

Action:turn left

Observation:You see a wall 1 step right, You see a grey key 2 steps left and 2 steps forward, You see a
green key 2 steps left and 1 step forward, You see a blue key 1 step left and 1 step forward, You see a
red ball 4 steps forward, You see a green ball 3 steps forward

HAH: ERERCELEHT . REKRFAAZS. B—FERH.

Action:go forward

Observation:You see a wall 1 step right, You see a grey key 2 steps left and 1 step forward, You see a
green key 2 steps left, You see a blue key 1 step left, You see a red ball 3 steps forward, You see a
green ball 2 steps forward

WIE: ERRCEEAAT. BREAET 2 F. x—FRRMH.

Action:go forward

Observation:You see a wall 1 step right, You see a grey key 2 steps left, You see a red ball 2 steps
forward, You see a green ball 1 step forward

PPbE: ERELEMWZHET . RERANLT —F, B—FRFH.
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