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Motivation 
 Alpha mining aims to discover data-driven signals predictive of future cross-sectional

returns.

 Traditional methods:

 Human-designed: interpretable but slow and narrow.

 Algorithmic mining: scalable but opaque and less interpretable.

 Large language models (LLMs) bridge both worlds, enabling natural-language-driven
alpha discovery with speed, structure, and semantic reasoning.

 This paper provides the first systematic review of LLM-based alpha mining frameworks
from an agentic and engineering perspective.
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Main idea and research framework 
 Objective: Explore how LLMs enhance the entire alpha mining pipeline by acting as miners,

evaluators, and interactive assistants.

 Approach:
 Conducted a structured literature review (2023–2025) using keywords such as LLM alpha

mining, financial signal generation, and LLM quantitative trading.

 Analyzed representative frameworks (Alpha-GPT, QuantAgent, AlphaAgent, R&D-Agent,
FAMA, etc.).

 Compared design paradigms, roles, architectures, and performance.

 Core concept:
LLMs transform natural-language hypotheses into executable factors and enhance feedback
loops between domain intuition and algorithmic rigor, forming a hybrid intelligence paradigm.
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LLM-enhanced alpha mining pipeline 

Core roles of LLMs: 
1. Miner: synthesizes new factor expressions from text, data, or prior alphas. 
2. Evaluator: judges plausibility, originality, and interpretability. 
3. Interactive assistant: supports conversational and iterative refinement. 
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Representative LLM-based alpha mining frameworks 
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Reported experimental results 

Front In
form Technol Electro

n Eng



Reported experimental results 
Table 2 (Cont’d) 
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Challenges and future directions 
Challenges 
Simplified and non-standard evaluation protocols
Limited numerical reasoning and financial logic understanding
Low diversity and originality in factor generation
Weak iterative improvement dynamics
Temporal data leakage risks
Compliance and explainability constraints in production use

Future directions 
Domain-aligned reasoning: fine-tuning with financial corpora and numeric reasoning
Multimodal extension: structured, textual, and environmental, social, and governance

(ESG)/satellite data integration
Revised evaluation frameworks: unified benchmarks and regime-aware testing
General-purpose quant platforms: integration of LLMs with human and algorithmic agents
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Conclusions 

LLMs:  

amplify, not replace, human and algorithmic intelligence; 

enable faster hypothesis testing and interpretable factor discovery; 

represent a hybrid paradigm merging intuition, automation, and language 
reasoning; and 

are expected to reshape quantitative research into scalable, explainable, 
and interactive systems. 
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