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Application

Quantitative Finance

A 100

A Reflection Agent
Multi - Agent
, Insights Agents

Insights Agents

Category #questions Framework Pass@1 Pass@2 Pass@5 Pass@10
Base Agent 0.692 0.754 0.820 0.838
Easy 37 Base-Agent + Reflection  (0.735 0.828 0.885 0.919
Base-Agent + Insights 0.727 0.831 0.921 0.973
Multi-Agent 0.740 0.850 0.912 0.919
Base Agent 0.222 0.280 0.341 0.381
Hard 63 Base-Agent + Reflection  0.187 0.254 0.324 0.349
Base-Agent + Insights 0.270 0.367 0.489 0.571
Multi-Agent 0.295 0.408 0.539 0.603
Base Agent 0411 0.486 0.563 0.597
Finance 62 Base-Agent + Reflection  0.410 0.497 0.575 0.613
Base-Agent + Insights 0.479 0.598 0.727 0.806
Multi-Agent 0.498 0.623 0.733 0.774
Base Agent 0.371 0.406 0.447 0.474
Statistics 38 Base-Agent + Reflection  0.358 0.416 0.46 0.474
Base-Agent + Insights 0.374 0.442 0.521 0.579
Multi-Agent 0.397 0.488 0.585 0.632
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Appendix

A LLM-based Multi Agent & L0{| A XtF= M0|= H|O|E{Allg HX[OF3

Motivation Domain Datasets and Benchmarks Used by Data Link
HumanEval [Hong er al, 2023] Link
Software Development | MBPP [Hong et al., 20231 Link
SoftwareDey [Hong er al., 2023] Link
RoCoBench [(Mandi er ol , 2023] | Link
Embodied Al Communicative Watch-And-Help (C-WAH) [Zhang et al., 2023¢] | Link
ThreeD'World Multi-Agent Transport (TDW-MAT) | |[Zhang et al.. 2023c] | Link
Problem Solving HM3D vin.2 [Yu er al., 2023] Link
MMLU [Tang er al., 2023] Link
Med(QA [Tang et al., 2023] Link
. . PubMedQA [Tang er al.. 2023] Link
Science Debate GSMSK (Du e al, 30231 Link
Strategy QA [ Xiong er al., 2023] Link
Chess Move Validity (D er al., 2023] Link
SOTOFIA [Zhow er al, 20230] |/
Society Gender Discrimination [Gao ef al., 2023a] /
MNuclear Energy [Gao er al., 2023al /
Werewoll [Xu er al., 2023b] I
Avalon |Light er al., 2023bl | /
Gamine Welfare Diplomacy [Mukobi er af., 2023] |/
= Layout in the Overcooked-Al environment [Agashe er al., 2023] | /
World Simulation Chameleon [Xu er al., 2023al Link
Undercover [Xu er al., 2023a] Link
| Ultimatum Game TE [Aher ei al, 2023] Link
Fsychology Ciarden Path TE [Aher et al., 2023] Link
Wisdom of Crowds TE [Aher er al., 2023] Link
Recommender System MovieLens-TM [Zhang et ol , 2023a] | Link
Amaron review dataset |Zhang er al., 2023l | /
Policy Making [ Board Connectivity Evaluation [Hua er al, 2023] Cink
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aAppendix

A MAD E'H9| Ms H|W 23}

Lexical Contextless Contextual
Method
COMET BLEURT HUMAMN COMET BLEURT HUMAN COMET BLEURT HUMAM
GPT-4 82.0 70.1 3.41 84.7 73.6 3.63 85.0 73.7 3.65
Turbo 80.3 6R.2 3.14 84.0 72.9 3.43 849 73.4 3.57
+ Rerank 80.9 68.6 3.16 84.5 73.2 3.46 853 73.9 3.58
+ MAPS 81.9 70.1 3.43 84.2 73.5 3.45 85.2 74.0 3.56
+ Self-Reflect 81.0 69.1 3.43 83.6 72.2 3.46 849 73.5 3.63
+MAD 820 709 378 848 737 367 853 740 367

Vicuna-7b 74.9 62.0 2.55 T8.3 6.6 2.53 80.2 68.2 3.23
+ MAD 75.6 62.6 2.67 T8.6 66.0 2.69 81.8 69.9 3.27
Vicuna-13b 76.6 63.7 2.81 77.6 66.8 3.04 82.2 70.0 3.37
+ MAD 77.2 65.1 2.96 80.1 67.3 3.11 82.6 70.9 3.45

* - Lexical : , contextless : , contextual :
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A RECONCILE'H S| M5 d|al 21}

Method Category Method Agent StrategyQA  CSQA  GSMSBK  AQuA Date
Zero-shot CoT GPT-4 75.0+4 73.3+04  90.7+1 65.7t46 89.0+2>2
Vanilla Zero-shot CoT ChatGPT 67.3 436 66.0+1s 737130 447x0s5 677112
Single-agent Zero-shot CoT t Bard 69.3+44 56.8+27  58.7+26 337112 502122
Zero-shot CoT & Claude2 T3. 7432 66.7+21  793+36  603x12 787421
Eight-shot CoT & Claude2 T4.3 408 683117  B4T109 647112 TRT417
Advanced Self-Refine (SR) ChatGPT 66.7+27 68.1+18  74.3+25 453422 663121
Single-agent Self-Consistency (SC) ChatGPT 73.3405 730408 82 7+0s5 060312 693404
SR + SC ChatGPT 722419 719421 Bl3+17  583x37 687112
Debate %3 66.7+3.1 62.7+12  83.0+22 653+31 68.0+1s
Single-model Debate ¥, %3 65.3+25  663+21 56.3+12 293142 46.0+22
Multi-agent Debate " <3 713422 683117 707145 62.7:26 753433
Debate+Judge 3 69.7+2.1 63.7+25s 743129 573121 67.7+05
Multi-model Multi-agent RECONCILE @, *‘*, A 79.0+16 74.7+04 B5.3+22 66.0+0s 86.7+12

*CoT(Chain of Thought) : LLM
*Zero-shot : CoT
*SR(SeHRefine) :
*SC(SelConsistency) :
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A Scaling 2! Topology 2t
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Method | Paradigm | MMLU HumanEval SRDD CommonGen | Quality
CoT A 0.35441 0.6098"  0.7222f 0.6165" 0.57571
AUTOGPT A 0.4485" 0.48097 0.73531 0.5972 0.56551
GPTSWARM B|E | 023680 049697  0.7096 0.62221 0.51631
AGENTVERSE |E&E | 02977 0.7256"  0.7587" 0.53991 0.5805
MACNET-CHAIN LI 0.6632 0.3720 0.8056 0.5903
MACNET-STAR @|E | 04456 05549t  0.76791 0.73821
MACNET-TREE BE& | 034211 04878t 0.8044 0.7718'
MACNET-MESH D 0.6825 051221 0.7792f 0.5525'
MACNET-LAYER B8 | 0.2780 0.4939T  0.7623f 0.71761
MACNET-RANDOM | SRS 0.6877 0.52441 0.8054 0.5912
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Appendix

A QuantAgents 29| M5 B[ AL}

Cumulative Returns of All Methods

Categories Models ARR(%) TR(%) SR CR SoR  MDD(%) VoL(%) ENT ENB
Market Index NDX 9.84 3252 064 138 13.07 35.58 1.52 — —

MV 11.3 37.87 072 327 2205 64.15 5.79 1.01  1.02
Classical ZMR 4.19 13.1 063 252 1843 72.89 5.82 143  1.09

TSM 5.68 18.02 064 311 17.27 58.36 5.65 1.03  1.07

SAC 22.14 8223 084 299 23.63 40.13 2.85 149 1.11
RL-based DeepTrader 32.06 13029 127 7.16 3031 29.16 2.81 1.88 1.19

AlphaMix+ 32.51 13272 149 576 30.66 40.71 2.85 276 1.36

FinGPT 36.71 15552 166 6.34 4231 37.99 2.83 194 1.21
LLM-based FinMem 37.73 161.25 189 6.16 43.02 40.19 2.82 225 1.24

FinAgent 4531 206.83 225 698 47.66 38.48 292 271 1.38

HBngAgEH[S 4905 230.39 241 6.53 4521 M 1.99 268 1.35 2021-01 2021-05 2021-09 2022-01 2022-05 2022-09 2023-01 2023-05 2023-09 2024-01
Ours QuantAgents 58.68 29955 311 1138 66.94 16.86 1.43 297 149

Improvement(%) 19.15 30.02 2905 5894 4045 28.71 5.92 761 797 Cumulative Returns of QuantAgents Based On Different LLM
300%| 0 a2 130
Owen2-TIBR-ns et
250%! 1 Clage 35 Sonmat
LLM ARR(%) TR(%) SR CR SoR MDD(%) VoL(%) ENT ENB —
ChatGLM3-6B 37.32 15899 2.14 6.89 45098 28.56 1.62 241 1.22 150% | %
Llama-2-13b-chat 40.38 176.66 2.35 8.08 50.77 24.15 1.51 253 1.26 ol
Qwen2-72B-Instruct 44.13 19941 223 859 4922 24.52 1.77 2.66 1.33 —
GPT-4-1106-preview 53.77 263.63 271 876 60.11 23.79 1.61 279 138 50% |
Claude 3.5 Sonnet 57.95 204.07 2.67 10.87 53.74 22.33 1.76 2.86 1.47
GPT-40-2024-05-13 58.68 29955 3.11 11.38 6694 16.86 1.43 297 149 ol | | | . . . I . I
2021-01 2021-05 2021-09 2022-01 2022-05 2022-09 2023-01 2023-05 2023-08 2024-01
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