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Direct CoT ReAct REFIE
Commonsense Micro 92.1 92.9 77.3 95.2
Pass Rate Macro 45.0 50.0 31.7 68.3
Hard Constraint Micro 52.1 47.1 52.9 63.6
Pass Rate Macro 28.3 26.7 48.3 41.7
Final Pass Rate 13.3 16.7 25.0 36.7

&2 HHRBIOTER.

Direct

REFE
easy medium hard easy medium hard
Commonsense Constraint

Within Sandbox 95.0 95.0 90.0 85.0 85.0 90.0
Complete Information 100.0 100.0 100.0 90.0 95.0 100.0
Within Current City  100.0 95.0 100.0 95.0 100.0 95.0
Reasonable City Route 100.0 100.0 95.0 95.0 100.0 100.0
Diverse Restaurants  100.0 100.0 95.0 90.0 95.0 100.0
Diverse Attractions  100.0 100.0 100.0100.0 100.0 100.0
Non-conf. Transport. 95.0 100.0 95.0 100.0 100.0 100.0
Minimum Nights Stay 65.0 60.0 45.0 100.0 85.0 85.0

Hard Constraint
Budget 60.0 25.0 15.0 55.0 450 50.0
Room Rule - 60.0 36.8 - 60.0 73.7
Cuisine - 833 364 - 83.3 364
Room Type - 77.8 84.6 - 77.8 84.6
Transportation - - 941 - - 88.2

Final Pass Rate

350 5.0 0.0 40.0 350 250

X, MR FT2XR7DHMKFHICEIZTT—
Vv MEERATTEILTNEY,

AFERFUTDOD=2DR T v I THRENS. %
3, ORTLEY LT, 2—9RMEL 7272192
TR & DE R HF PR EREZ ML L, 77 >
F—I -V bIET. RIS, QBB
F—T—V 2V PP ZENETNZITE S NHIRRE
WISV TE D ST N TR AT BEITL,
ZORREBEOL - 2 ¥ MIZH EREL.
T, 77 v=vrz—y =y bHIERIZT
ZENHELWEHIM LGS, Ny b x U
W& D BEPFAE L B> S —DRDT - v
MZRED, 77 VEEBIET 2. ZOR, Yofliyn
7z hoizh, ¥O XD RIAENLE,I L Vo
727 4 —FNy PRI NE. ZD7 4 — KNy
%D, T— = v MR R H o
ZERNLUEL, Wz 3BRMIFELRVERIZZ S
KN 7 o9 2%f15. Q, QDRT v &
DIRL, ®THOL—Y x>y M XDl ZHEZLE

> >
—_ -

2) AMATET—Y v MEEOHFREGTDRAATD, 20
P 5.2 BT TN 3.

— 3732 —

YW h7GE, RRINREREE T 5.
ZDEIBREIRHZTAITY R LITED, BHTE
L, POT—Y =y MEHBEMCEIK Z 8 2 IRE
FTHUE, & TR % RIREIC 7 3/ % HESRIC AR
TEZZeMRIEEh 3.

4 ER
4.1 EERRTE

ARWFFETLE, TTravelPlanner) ORRGFET — X D5 5,
“3 days” Dit 60 1 (5 5 easy, medium, hard Z1LZ 4L
20 ) AR E LTEBREIT>7Y. R=254 ¥
SATALELT, YNNIV MTLB TS
> = ZHRI& D Direct ¥, CoT (Chain of Thought) [8],
ReAct (Reasoning and Acting) [9] @D 3 D D F ik % ##
HlLZ f#x—Y =z b ORBER 2 LLM ITIE,
GPT-4-1109-preview 3 Z i L 7z.

4.2 REER

EEAEREZR 1ICRT. IBEFEIE, RKFE
fiiifiC & % Final Pass Rate lICB VW TETDHXR— R
FAVI AT LHZHEEERL . ORI,
Commonsense ¥ Hard Constraint D] /5T Pass Rate %3
BEEICM ELTVWD Z e AR T & 7.

BHRBOFER R R 2 ITRT. BETHEIL,
1 Medium *® Hard FZEIZHEWT, Final Pass Rate 3
EREFT2EANE SN, REFEIFFIEDZ W
RAZIZBWTRICAMNTH 5 2 L W T /.
¥ 72, fEIAMERICEEE 3 % Room Rule X° Minimum
Nights Stay 72 &', &HBIKFET 2 HliDFE 2R
M ELTHED, XX 7T K2 A6 D TR

3) IONYFI—2IE, FNREtS S RERE v
CEIE %32 F % Sole-Planning E— K &, WV —1 AL TH
BEREHREINET S Z 2 dRD 5N S Two-Stage E— F23H
5. RARTE, ===y oML TS =V TR %E
Ml %729, FiEEZNRE L.

4) Directi¥, T—Y ¥ MIZ TV 2 BRIEREER, 77
YOHREHZENNEELIFETHS.

5)  https://openai.com/index/gpt-4/

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



&3 FERCBES LA

AT I TIvF— ERX sk
budget_for_transportation: $311 BT
1 FTH budget_for_meals: $270 B
budget_for_accommodation: $146 TEARERY
) A ;[‘he .budget is $146, but the current options cost at least $184, e
eaving us $38 short.
budget_for_transportation: $126 BEFE
3 FE budget_for_meals: $315 RE
budget_for_accommodation: $184 TETARERY
4 A The budget is $184, but the current options cost at least $184, T

leaving us with $0 to spare.

RTH2 RS, EHIZ, Budget 728D
M EAREE S 2 M H) 2 HlFNC BT H TR R M) |
LTED, N7 b FritHE I -V
DB N AN TH 2 alaetE "Iz, Ly
L, MELZZIEWZ, TRERIESSNE 9 THD
YIXE A Y, Z4A Final Pass Rate DX 572 5[0 L
ZWITTWS. Tz, ZRIERNDIERD 5ERT
% T\ 5 5% 3§ % Within Sandbox 128 W T JE
KK TN LTE D, Hallucination DIFMN D B 547,

5 E8

5.1 EHRHh

RE AT LOEEHIER 3 ITRT. ZOHIT
X, [EHfR T2 PO TFEI -V 2> MZE|
DY TONLEHTERELTWS WL 27
», FORBEIZOWTT 4 — FNy Z2IELTW
5. ZD74—FRNw %2}, TEZ—-Y=z 1
BESEHRE T3 2T, TEOKNEMES S
SV RERBLTWS., 2D XS, HlFEiE
P2 B o235 BT 4 — RNy ZICHESWTHEY]
REFAENITONTED, Ny Z b7 v F 2 IHE
BANCHEREL T\ 2 Z e DR X 7.

— 1T, HREHEZXRWEAIC, BRIEHRICIZ
FHELRY EHEORW] T—XE24EKL, Hizh
A EMZLTVWE2DES > TLEHFH
BIpHEEE S NIz, TDO XD BRBHREIRN-ZAF4
AT LA THIETHINTWEY, BEFETIEEZRY
2Rl bS5 Z & CHEREIDIIE 2, Z D EA K
DEFICHEN -t EZoN%. ¥/, =—Y =V b
MCIERZ ZITE TR BB REL, Bioz—
Yz v N OIEMEIRHEER AT R 78 < T 2 I SRR &
Nz, TN DFHEANORE L LT, BEEFE—D2D
I—I Y YL TWAEHAERO L - =

— 3733 —

Y IAEELTHEYT 2 2 THEICEE T 2R
TR, -V FDEBREREZ T THL
AL BROT—Y 2y M52 228 R YD
EFohd, Uk, =—Y =Y bbb ER
icwmitits, 2o elh< e niiffash .

52 REFEDRSA

KIFFETIX, XAV ZRIEFEH 5P UDHE5 2
TED, NAFIIXZFFHONADPELTVS., —
F, T=Y Y MEERHFRNC T 7y =v 7R
27 RIRLT=DI11E, vV FT—Txy MEERZH
B ORI T2 RDHENS.

FATHIZE TR, AR L—P 2V 2RI -
v o BEEGHE1T O A [22] R, XA OKIFE
FREHITHNCER T 2504 23] BITOATWV5S. K
FRIZBWTS, =—Y x>y MEo A#Et 2R
Az, FTORER, 227 DKErRMS LY 7 &
2 7 B OIERBROERIIATRETH o 12 d DD, %
B TRR 7 DEKNBRAR IR - 2 v FETR
GIETERERIHEHIE 2 L IZREETH D, LR
HEMEIZIIRAR E UTEREDK 2 Z e b o 7.

6 &HOHIC

BEHIWRE T 7= 72 R 7L, Ny
PO FRUIRIERALEYALFI -V TR
TLEMEL, ZOAMMEEMEEL 2. EBRER X
D, VINIT—=YxYMIEER-ZAF7L Lt
LT, fNFTERDm EHERINT—T, <
FIL—Y Y MUHESHEBHL IR 5 /2.

SHOFE LT, =—Y =z NEOEER TR
L, A7 D5#HE BEMEOELERZ. £
72, BRI —Y = v MG HERRE
FEEHARAA, B XA 7HEHANCHT 22
TAFEONAEZMIEST 2 2 2 HI5 7.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



;Jﬂ

¥

RKifge 2D 512H 7= D, SB Intuitions R ZHE:
R&D AHf Dialog Team O X X ICH R ZHHEZ W

R EEL.

> >

IR L BT RS,

BE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

Tom Brown, Benjamin Mann, Nick Ryder, Melanie Sub-
biah, Jared D Kaplan, Prafulla Dhariwal, Arvind Nee-
lakantan, Pranav Shyam, Girish Sastry, Amanda Askell,
et al. Language models are few-shot learners. Advances
in neural information processing systems, Vol. 33, pp.
1877-1901, 2020.

OpenAl. Gpt-4 technical report. In arxiv:2023.08774,
2023.

Jian Xie, Kai Zhang, Jiangjie Chen, Tinghui Zhu, Renze
Lou, Yuandong Tian, Yanghua Xiao, and Yu Su. Trav-
elplanner: A benchmark for real-world planning with lan-
guage agents. arXiv preprint arXiv:2402.01622, 2024.
Ko-Hsin Cindy Wang, Adi Botea, et al. Tractable multi-
agent path planning on grid maps. In IJCAI, Vol. 9, pp.
1870-1875. Pasadena, California, 2009.

Tianhe Yu, Deirdre Quillen, Zhanpeng He, Ryan Julian,
Karol Hausman, Chelsea Finn, and Sergey Levine. Meta-
world: A benchmark and evaluation for multi-task and
meta reinforcement learning. In Conference on robot
learning, pp. 1094-1100. PMLR, 2020.

Zhiheng Xi, Wenxiang Chen, Xin Guo, Wei He, Yiwen
Ding, Boyang Hong, Ming Zhang, Junzhe Wang, Senjie
Jin, Enyu Zhou, Rui Zheng, Xiaoran Fan, Xiao Wang, Li-
mao Xiong, Qin Liu, Yuhao Zhou, Weiran Wang, Chang-
hao Jiang, Yicheng Zou, Xiangyang Liu, Zhangyue Yin,
Shihan Dou, Rongxiang Weng, Wensen Cheng, Qi Zhang,
Wenjuan Qin, Yongyan Zheng, Xipeng Qiu, Xuanjing
Huan, and Tao Gui. The rise and potential of large
language model based agents: A survey. ArXiv, Vol.
abs/2309.07864, , 2023.

Xu Huang, Weiwen Liu, Xiaolong Chen, Xingmei Wang,
Hao Wang, Defu Lian, Yasheng Wang, Ruiming Tang, and
Enhong Chen. Understanding the planning of 1lm agents:
A survey, 2024.

Jason Wei, Xuezhi Wang, Dale Schuurmans, Maarten
Bosma, Fei Xia, Ed Chi, Quoc V Le, Denny Zhou, et al.
Chain-of-thought prompting elicits reasoning in large lan-
guage models. Advances in neural information pro-
cessing systems, Vol. 35, pp. 24824-24837, 2022.
Shunyu Yao, Jeffrey Zhao, Dian Yu, Nan Du, Izhak
Shafran, Karthik Narasimhan, and Yuan Cao. React: Syn-
ergizing reasoning and acting in language models. arXiv
preprint arXiv:2210.03629, 2022.

Jian Xie, Kexun Zhang, Jiangjie Chen, Siyu Yuan, Kai
Zhang, Yikai Zhang, Lei Li, and Yanghua Xiao. Revealing
the barriers of language agents in planning. ArXiv, Vol.
abs/2410.12409, , 2024.

Taicheng Guo, Xiuying Chen, Yaqi Wang, Ruidi Chang,
Shichao Pei, Nitesh V Chawla, Olaf Wiest, and Xian-
gliang Zhang. Large language model based multi-agents:

[12]

[13]

[14]

[15]

[16]

(7]

[18]

[19]

(20]

[21]
(22]

(23]

— 3734 —

A survey of progress and challenges.
arXiv:2402.01680, 2024.

Leslie Pack Kaelbling, Michael L Littman, and Anthony R
Cassandra. Planning and acting in partially observable
stochastic domains. Artificial intelligence, Vol. 101, No.
1-2, pp. 99-134, 1998.

Marius M Solomon. Algorithms for the vehicle routing
and scheduling problems with time window constraints.
Operations research, Vol. 35, No. 2, pp. 254-265, 1987.
Kaya Stechly, Karthik Valmeekam, and Subbarao Kamb-
hampati. Chain of thoughtlessness? an analysis of cot in
planning, 2024.

Michael Ahn, Anthony Brohan, Noah Brown, Yevgen
Chebotar, Omar Cortes, Byron David, Chelsea Finn,
Chuyuan Fu, Keerthana Gopalakrishnan, Karol Hausman,
et al. Do as i can, not as i say: Grounding language in
robotic affordances. arXiv preprint arXiv:2204.01691,
2022.

Karthik Valmeekam, Matthew Marquez, Alberto Olmo,
Sarath Sreedharan, and Subbarao Kambhampati. Plan-
bench: An extensible benchmark for evaluating large lan-
guage models on planning and reasoning about change.
Advances in Neural Information Processing Sys-
tems, Vol. 36, , 2024.

Andries Petrus Smit, Nathan Grinsztajn, Paul Duckworth,
Thomas D Barrett, and Arnu Pretorius. Should we be going
MAD? a look at multi-agent debate strategies for LLMs.
In Forty-first International Conference on Machine
Learning, 2024.

Chi-Min Chan, Weize Chen, Yusheng Su, Jianxuan Yu,
Wei Xue, Shanghang Zhang, Jie Fu, and Zhiyuan Liu.
Chateval: Towards better 1lm-based evaluators through
multi-agent debate. arXiv preprint arXiv:2308.07201,
2023.

Joon Sung Park, Joseph O’Brien, Carrie Jun Cai, Mered-
ith Ringel Morris, Percy Liang, and Michael S Bernstein.
Generative agents: Interactive simulacra of human behav-
ior. In Proceedings of the 36th annual acm sympo-
sium on user interface software and technology, pp.
1-22, 2023.

Chen Qian, Zihao Xie, Yifei Wang, Wei Liu, Yufan Dang,
Zhuoyun Du, Weize Chen, Cheng Yang, Zhiyuan Liu, and
Maosong Sun. Scaling large-language-model-based multi-
agent collaboration. arXiv preprint arXiv:2406.07155,
2024.

Jeff Erickson. Algorithms. 2023.

Shengran Hu, Cong Lu, and Jeff Clune. Automated design
of agentic systems. arXiv preprint arXiv:2408.08435,
2024.

Cong Zhang, Derrick Goh Xin Deik, Dexun Li, Hao
Zhang, and Yong Liu. Meta-task planning for language
agents. arXiv preprint arXiv:2405.16510, 2024.

arXiv preprint

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A

[TravelPlanner) #l#)—&

F 4 [TravelPlanner) #illfy—%&.
il ESES [
Commonsense Constraint
Within Sandbox SIRIERN D H3FIR L TV 3 0
Complete Information FHEN BB IH R R T TR VD
Within Current City BEHDEHZR E 5 HEA T N2 5 FIZNA T W 2 0

Reasonable City Route
Diverse Restaurants
Diverse Attractions
Non-conf. Transportation

Minimum Nights Stay

i OBEIL— F AT 3 H
F—72 YHNTLA L7 UREEAEL TRV
[l—7"2 YN TBYEHIDER L TWiRnh
BEIR L 72BEFEITE L TR ND
fEIAfERR Z & ORARHITE HE 27z LT\ % 5

Hard Constraint
Budget THRZERBL TRV
Room Rule BIR U @R E S B D L — L 207 L TW»W 5 0
Cuisine R L 18 TARR D E SN E R D & 4 T2l L T\ b
Room Type BIRLZL R b UM fEE SRR 2Rt L TV 5
Transportation BIR LU BB FEEE S NBEFEOHIR 2 L TWw 55

B FEI—JxrhIEZRBNITOYT

R—=ZAFA VY RAT LB TIX, [MTravelPlanner) TIREXhTW2 Far 7 M 2HEHL .
REFETCHHLLEZ -V OB Y T2 NIRRT, 2o vry 7 ME, ERIIIR—-X
TAVIRATLADTR YT O—HEYIDH LD THY, HDEMUEOEREGIBRVESEEL.
/%ﬂ@i—y:ybmfnyfb. ~

# Task Description

You are a Travel Planner Manager Agent. You have several subordinate planner agents who manage city routes, budgets,
transportation, meals, attractions, and places to stay. For a given query, extract the information to be passed to all subordinate
agents and the information to be passed to each subordinate agent. You must adhere to the format given in the example.

J
ITRBEFROT I V-T2 Y FEMNT D, —

fﬁfiy%—i—ylybﬁfnyfh

# Task Description
You are a transportation planner agent. Select the transportation from the information that meets the requirements. You must
adhere to the format given in the example. First output the inference process, then output the results in JSON format. Output the

result under the string “— JSON OUTPUT —”

J

R Y 2 Y TR T b ~

# Task Description
You are the plan aggregator. The following information will be provided: - Current plan - Plans for transportation, meals,
attractions, and accommodations Please update the current plan by reflecting each of these elements into it. Fill in “-” if there
is an empty value. You must adhere to the format given in the example. Specifically, output “Current City”, “Transportation”,
“Breakfast”, “Attraction”, “Lunch”, “Dinner”, and “Accommodation” for each day. For meals, attractions, and accommodations,
please output the name of the city as well as the name of the restaurant as the example shows. Output in a plain text as below (not
a JSON format).

J
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