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Bibr=B5 #6113 N2

° — . =AHT D B — w/o Hierarchy w/ Hierarchy
Iﬂ] ) u ; - ’]\ Task Description: Your task is to find a(n) animal. | Task Description: Your task is to find a(n) animal. First,

First, focus on the thing. Then, move it to the red box | focus on the thing. Then, move it to the red box in the

- - in the kitchen. kitchen.
A ﬁi g AV E/ I-I ﬂ Observation: This room is called the hallway. Init. | QObservation: This room is called the hallway. In it, you
- HIJ i = 7’ - HIJ YL I~ you see: the agent, a substance called air, a picture. | see: the agent, a substance called air, a picture. You also
You also see: A door to the art studio (that is closed), see: A door to the art studio (that is closed), A door to

A door to the bedroom (that is closed), A door to the | the bedroom (that is closed), A door to the greenhouse

\ 0y \ —_ | I’T 1*2 L] -~ Q 73 greenhouse (that is closed), A door to the FitChﬂn (that | (that is closed), A door to the kitchen (that is closed), A
- JIN\ ;E ’-.F . Iom E J ; - 7’ ¢ is closed), A door to the living room (that is closed), A | door to the living room (that is closed), A door to the

door to the workshop (that is closed). workshop (that is closed).
Action: open door to outside Subtask: Find an animal and focus it
Reward: 0.09 Action: open door to outside
Observation: The door is now open. Observation: The door is now open.
Action: go to outside Action: go to outside
Reward: 0.08 Observation: You move to the outside.
. — — V b Observation: You move to the outside. Action: look around
L E E - ; /I D m‘ 1T Action: look around Observation: This outside location is called the outside.
/ - " Reward: 0.0 Here you see: the agent, a substance called air, an axe,

Observation: This outside location is called the outside. | gz crocodile egg, a fire pit (containing nothing), a foun-

AN AN A — — I-I b Here you see: the agent, a SUb?“‘_“CE cal]sad air, an axe,a | tain (containing a substance called water), the ground, a
- Eﬂu A é H IJ i E *m 5 H: 1R 21‘ $ crocodile egg, a fire pit (containing nothing), a fountain | rurtle egg, a baby wolf, a substance called wood. You
s (containing a substance called water), the ground, a | also see: A door to the foundry (that is closed), A door
turtle egg, a baby wolf, a substance called wood. You | to the greenhouse (that is closed), A door to the kitchen

V| = '_ ? — 7] —i 75 V) A also see: A door to the foundry (that is closed), A door | (that is open)
- L* J '\ ;E ¢ Bq R E’] 1$ Ay %_ *‘En ) ; ; x 1T to the greenhouse (that is closed), A door to the kitchen | Action: focus on egg turtle

(that is open) High Reward: 0.75; Low Reward: 1.0

Action: focus on egg turtle Observation: You focus on the turtle egg.
Reward: 0.5 Subtask: Navigation to kitchen with the animal
Observation: You focus on the turtle egg. Action: pick up egg turtle

Action: pick up egg turtle Observation: You move the turtle to the inventory.
Reward: 0.08 Action: open door to kitchen

Observation: You move the turtle to the inventory. Observation: The door is already open.

Lpc = —Epnlogmy (gld, 0) — Epilogmg(alg, 0) | mri

High Reward: 0.08; Low Reward: 1.0

Observation: The door is already open. Observation: You move to the kitchen.

Action: go to Kitchen Subtask: Move the animal to the red box in the kitchen
Reward: 0.0 Action: move egg turtle egg in inventory to red box
Observation: You move to the kitchen. High Reward: 0.17; Low Reward: 1.0

Action: move egg turtle egg in inventory to red box Observation: You move the turtle to the red box.
Reward: 0.17 done.

Observation: You move the turtle to the red box.

done.

FMTREPZZMYN ST, NieEEatF IR URIRE

s

N
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VERE: ERIZAUOHPRIMEEE = U | ldehad % %

Ly = E[L5(Qg (%, w) = V()] @ high prompt
+ HERBITMN (& Tow prompt
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— TS ER ST EL
A, u) = Qp(x,u) — Vi (x)
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Dataset Train Text-Seen Text-Unseen o QTJ' tt]‘—j;f 5 ZF*E gg
i‘}f;‘;%i‘ﬁ}ﬁﬂd ;‘1‘?3 123 ﬂi — }B7Rinl: ReAct. Reflexion, SwiftSage
. — #E: NAT. ETO
- BEYENERPZ=-12088 ER: AC. AWAC
_ N
— iHMERR B sE AR IFRITA,

WmEERI A B S ERENF )

 FNIEMK

— ScienceWorld{EFZ849 « ALFWorld{ESZINE

- R
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GLIDER J(gm

SR XIEL Sk

SEE RFIRRNIXPEIRSRILE R,

B3t

TERE W TZERIR

« GLIDERTE=FP

IHBAHE

HREMBEABRREFNINiZE T

Backbone | Method | ScienceWorld | AlfWorld
| | Seen Unseen | Seen Unseen
@ ReAct 20.72 17.65 7.86 5.22
@ Reflexion 21.07 18.11 11.56 6.00
Mistral-7B @ SwitchSage 48.40 45.25 30.29 26.52
stra © NAT 57.12 50.79 64.43 68.96
© ETO 58.17 51.85 66.84 71.43
| © GLIDER | 67.31 (1 15.71%) 65.14 (1 25.63%) | 70.02 (1 4.76%) 74.83 (1 4.76%)
@ ReAct 3.58 3.51 6.43 2.24
@ Reflexion 4.94 3.93 7.14 2.99
G 7B @ SwitchSage 33.43 30.90 8.23 5.72
cmma- © NAT 47.63 44.98 67.86 65.88
© ETO 50.44 47.84 66.43 68.66
| © GLIDER | 63.67 (1T 26.23%) 58.50 (1 22.28%) | 72.12 (T 6.28%) 70.88 (1 3.23%)
@ ReAct 24.76 22.66 2.86 3.73
@ Reflexion 27.23 25.41 4.29 4.48
Ll 3.8B @ SwitchSage 42.22 40.58 20.39 10.78
ama-5- © NAT 55.24 48.76 60.71 59.70
© ETO 57.90 52.33 64.29 64.18
| @© GLIDER | 77.43 (1 33.73%) 68.34 (1 30.59%) | 71.56 (1 11.31%) 75.38 (1 17.45%) 25
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A
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Steps led Steps led Steps le4
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iIXJ)153.9453, MHZE14.4053
« BENXE

m A Fg—ERENIERET
B w/ Hier (SFT) w/ Hier (ORL) w/ Hier (SFT+ORL)

7% wjo Hier (SFT) w/o Hier (ORL) w/o Hier (SFT+ORL)

70 -~ 68.34
65.14

60.23
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o
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53.94
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wn
o
1

49.4
940 848,30
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NN

40.54

Performance
N w B
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1 1 1

-
o
1

o
1

1B, 3B. 8BIEIBW, =EilZxT3BHEE

, $7E155368.3457, EE

AXFN61.299, T

w/o Hier w/ Hier
Model
SFT ORL SFT+ORL | SFT ORL SFT+ORL
Llama-1B | 37.24 45.31 48.48 44.50 50.43 53.62
Llama-3B | 38.19 52.47 56.93 48.11 5598 61.29
Llama-8B | 41.88 50.16 53.94 50.17 57.12 68.34

Mistral-7B Gemma-7B Llama-3-8B
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Multi= Hierarchical Multi-Agent Decision-Making with LLM-Based
Agents In Interactive Environments
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Base Models | Training Type | Structure Type | Methods | ScienceWorld | ALFWorld | TextCraft
| | Single  Hier. | | ID[%] OOD[%] | ID[%] OOD [%] | Success[%]
v ReAct [14] 23.23 10.30 6.72 7.46 9.00
Prompt-based v Reflexion [34] 23.20 6.97 35.71 29.29 11.00
Llama3.1 $B v/ | ADaPT[16] 26.20 12.27 11.54 6.41 5.00
v GRPO [83] 25.79 4.61 8.57 7.50 5.50
Fine-tuning-based v Glider [15] 60.48 34.36 43.57 37.86 9.50
| | v | Multi® (Proposed) | 67.61 30.68 | 57.86 56.43 |  35.60
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Training Type Structure Type Methods In-Distribution Split Out-of-Distribution Split
Single Hier. Perform. Tokens TE | Perform. Tokens TE
v ReAct [14] 23.23% 18971.23 | 1.000 | 10.30% 68031.35 | 1.000
Prompt-Based v Reflexion [34] 22.18% 18063.16 | 1.003 | 6.97% 64755.37 | 0.711
v' | ADaPT [16] 26.20% 32449.12 | 0.659 | 12.27% 63288.85 | 1.281
v GRPO [83] 33.20% 11145.44 | 2.433 | 4.61%  9878.00 | 3.083
Fine-Tuning-Based v’ | Glider [15] 60.48% 14716.87 | 3.356 | 34.36% 20939.88 | 10.838
v | Multi? (Proposed) | 67.61% 12315.42 | 4.483 | 30.68% 14716.87 | 13.769
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