ESP-IJACT

ESP International Journal of Advancements in Computational Technology
ISSN: 2583-8628 / Volume 2 Issue 4 November 2024 / Page No: 120-124
Paper Id: [JACT-V2I4P116 / Doi: 10.56472 /25838628 /IJACT-V2I14P116

Original Article

Building Multi-AI Agent Systems for Complex Financial Analysis
- A Comparative Study of all Open source frameworks

Selvakumar Ayyanar
Senior Manager, Capgemini America Inc., United States of America (USA).

Received Date: 22 September 2024 Revised Date: 27 October 2024 Accepted Date: 18 November 2024

Abstract: The increasing demand for intelligent systems capable of handling complex workflows has driven innovations in
multi-agent Al platforms. Phi Data, an open-source framework, and LangChain, a dynamic toolchain for LLM-powered
applications, offer comprehensive toolkits for building, deploying, and monitoring multi-agent systems. This paper
explores the potential of both platforms, focusing on the design and implementation of a financial analysis multi-agent
system. By integrating real-time data retrieval, web search capabilities, and robust large language models (LLMs), the
systems effectively analyze stock trends, summarize analyst recommendations, and provide actionable insights. Detailed
use cases on NVIDIA’s and Tesla’s stock performances over five years illustrate the efficacy and versatility of these
platforms, alongside comparisons with other popular frameworks like Microsoft Autogen and CrewAl
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I. INTRODUCTION

Multi-agent Al systems represent a paradigm shift in artificial intelligence, enabling collaboration between specialized
agents to solve complex problems. Researchers have explored the application of agent-based systems in diverse fields, such as
healthcare, finance, and robotics, due to their ability to modularize and distribute tasks efficiently (Wooldridge, 2009; Stone &
Veloso, 2000). The Phi Data platform and LangChain empower developers to create agentic workflows by integrating tools,
LLMs, and domain-specific knowledge. This paper outlines the steps to design financial analysis systems using both platforms
and demonstrates their application through NVIDIA and Tesla stock analysis case studies. Comparative insights on other
frameworks, including Microsoft Autogen, CrewAl, OpenAl’s Function Calling, and Rasa, provide further context.

II. OVERVIEW OF THE PLATFORMS
A. Phi Data Platform
Phi Data facilitates the creation of agentic systems with key features such as:
e Modular Design: Allows integration of multiple agents tailored to specific tasks.
e LLM Flexibility: Supports models from Hugging Face, Grok, and NVIDIA (Brown et al., 2020).
e Tool Integration: Seamlessly incorporates tools like YFinance for financial data and DuckDuckGo for web searches.
e Comprehensive Monitoring: Provides dashboards for tracking agent performance.

B. LangChain Framework
LangChain specializes in chaining LLMs with external data sources and tools. Key features include:
e Prompt Engineering: Dynamically manages LLM interactions based on task-specific prompts.
e Integration Capability: Connects with APIs, databases, and other frameworks like OpenAl, Hugging Face, and custom
APIs.
e Chain Management: Creates workflows that blend tools and LLM responses.
e Custom Memory: Maintains context across interactions for improved outputs.

C. Microsoft Autogen

Microsoft Autogen simplifies the creation of generative Al agents by offering:
e Prebuilt Agent Templates: Tailored for specific domains like finance, healthcare, and customer service.
e Azure Al Integration: Direct integration with Azure OpenAl Service for secure and scalable deployments.
e High Scalability: Suitable for enterprise-grade applications requiring robust performance.
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D. CrewAl
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CrewAl is designed for orchestrating multi-agent systems with a focus on teamwork:
¢ Dynamic Task Assignment: Agents collaborate dynamically based on task requirements.
e Integration with Popular LLMs: Supports GPT models and others for enhanced flexibility.
e Event-Driven Architecture: Allows reactive workflows ideal for real-time financial applications.

E. Comparison with Other Frameworks
a) OpenAl Function Calling

OpenATI’s Function Calling API enables developers to define custom functions and process structured outputs. While highly
efficient for simple tasks, it lacks the flexibility of modular agent workflows seen in Phi Data and LangChain.

b) Rasa

Rasa excels in conversational Al and task-specific workflows. However, it is less suited for dynamic, data-heavy analysis
like financial use cases due to limited integrations with real-time data tools.

Framework

Phi Data

LangChain

Microsoft
Autogen

CrewAl
OpenAl
Function

Calling
Rasa

A. Key Insights:

V. COMPARATIVE ANALYSIS OF OPEN-SOURCE FRAMEWORKS

Table 1: Summarizes the Capabilities of the Listed Frameworks Based On Key Criteria

Strengths

Flexible integration of multiple agents;
LLM-agnostic; comprehensive
monitoring capabilities.

Strong in prompt engineering;
supports dynamic workflows; excellent
API integration.

Scalable with prebuilt templates; Azure
Al integration ensures enterprise-
grade reliability.

Excellent for teamwork and event-
driven systems; dynamic task
allocation.

Simplified function-based workflows;
integrates seamlessly with OpenAl
LLMs.

Strong in conversational Al and
dialogue management; open source
and highly customizable.

Weaknesses

Requires setup and technical
expertise; limited to the Phi
ecosystem for advanced tools.
Memory modules can be complex to
manage; tool dependency may
increase setup time.

Limited customization for non-
enterprise applications; Azure
dependency.

Less optimized for heavy data
analysis; requires robust event
triggers.

Not designed for modular agent
collaboration; limited scalability for
complex tasks.

Lacks support for real-time data-
intensive workflows; not suited for
multi-agent systems.

Ideal Use Cases

Financial analysis, real-time
insights, automation
workflows.

Data orchestration, research
workflows, iterative
querying.

Scalable, high-concurrency
workflows, enterprise tasks.

Team-based workflows,
event-driven applications.

Simple automation
workflows, small-scale
projects.

Customer support chatbots,
dialog-based systems.

e Best for Modular Agent Systems: Phi Data and LangChain provide the most flexible and scalable solutions for creating
modular multi-agent workflows. They excel in integrating LLMs with external data sources and orchestrating complex

tasks.

e Enterprise-Grade Applications: Microsoft Autogen is ideal for large-scale, enterprise-grade applications requiring high
concurrency and robust scalability.
e Dynamic Team Collaboration: CrewAl excels in team-based workflows, making it a strong choice for collaborative or
event-driven applications.
e Specialized Conversational Al: Rasa is unmatched for chatbot development and dialogue management but is less suited
for data-heavy or multi-agent workflows.
e Simple Automation: OpenAl Function Calling is a good fit for simple automation tasks and workflows but lacks
modularity for advanced applications.
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Here is a comparative analysis of Tesla and NVIDIA stock prices using the above mentioned frameworks and the potential
outcomes:
IV. TESLA AND NVIDIA STOCK ANALYSIS
This section demonstrates the application of Phi Data, LangChain, Microsoft Autogen, and CrewAl in analyzing NVIDIA
and Tesla stock performance over five years.

A. Data Sources and Workflow
Each framework utilized the following:
e Historical Data: Extracted using YFinance API.
e News Insights: Retrieved via DuckDuckGo and Google News integrations.
e TFinancial Metrics: Processed to compute indicators such as CAGR, RSI, and moving averages.

B. NVIDIA Analysis Results

a) Phi Data:
e CAGR (2018-2023): 45%
e RSI: 72 (overbought zone, indicating caution for short-term investors).
e Notable News: Dominance in AI GPU market, partnerships with OpenAl.

b) LangChain:
e Enhanced comparative insights: Benchmarked NVIDIA against AMD.
e Highlights: Key innovations in Al infrastructure.

¢) Microsoft Autogen:
e Deep dive into revenue streams and quarterly earnings.
e Target Price: $500 within 12 months.

d) CrewAl:
e Real-time event-driven analysis on earnings calls.
¢ Immediate updates on market volatility events.

C. Tesla Analysis Results
a) Phi Data:
e CAGR (2018-2023): 63%
e RSI: 68 (nearing overbought).
e Notable News: Expansion in EV markets, breakthrough battery technologies.

b) LangChain:
e Iterative queries on EV market trends.
e Comparison: Tesla vs. Rivian and Lucid Motors.

¢) Microsoft Autogen:
e Focus on market share and future predictions.
e Target Price: $1,350 by 2024.

d) CrewAl:
e Collaborative agent insights: Mapped regulatory impacts on global EV sales.
e Event-driven triggers for geopolitical news affecting Tesla supply chain.

D. Insights from Comparative Analysis
e NVIDIA has a stronghold in Al and GPU technology, making it a "Strong Buy" recommendation across platforms.
e Tesla’s rapid growth and market leadership in EVs position it as a "Moderate Buy," with potential price corrections
indicated by RSI metrics.
e CrewAl excels in dynamic, real-time insights, while LangChain enables deep comparative analysis across competitors.

V. KEY COMPARATIVE OBSERVATIONS
e Best for Historical Data Analysis: Phi Data and LangChain.
e Best for Real-Time Market Reactions: CrewAl.
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e Best for Enterprise-Grade Scalability: Microsoft Autogen.

VI. EXTENDED USE CASE APPLICABILITY
A. Phi Data
Phi Data excels in modular, multi-agent systems and is highly applicable for:
e Supply Chain Optimization: Automating inventory and demand forecasts.
e Healthcare Al: Coordinating patient care workflows with diagnostic models.
e Predictive Maintenance: Real-time monitoring of industrial equipment.

B. LangChain

LangChain’s flexible chaining and memory make it ideal for:
e Academic Research: Synthesizing large volumes of literature dynamically.
e Customer Support: Building interactive chatbots with memory for user interactions.
¢ Financial Modeling: Creating tools for iterative scenario analysis.

C. Microsoft Autogen

The scalability of Autogen allows it to power:
e Enterprise Customer Relationship Management: Automating workflows across CRM systems.
e Government Applications: Managing citizen services with high concurrency.
e large-Scale Financial Audits: Automating reporting and compliance checks.

D. CrewAl
CrewAlI’s dynamic collaboration is suited for:
e Disaster Management: Coordinating response efforts in real time.
e Event Monitoring: Tracking and responding to live sports or political events.
e Dynamic Marketing Campaigns: Adjusting strategies based on real-time customer feedback.

E. Other Frameworks
e OpenAl Function Calling: Best for lightweight automation and structured workflows.
e Rasa: Ideal for chatbot development and conversational Al with simple data needs.

VII. CONCLUSION
The comparison of open-source frameworks highlights that no single platform suits all needs. Phi Data and LangChain
emerge as versatile tools for building modular, multi-agent systems, while Microsoft Autogen offers unparalleled scalability for
enterprise tasks. CrewAl provides dynamic task assignment for team-based workflows, whereas Rasa specializes in
conversational Al. Developers should choose a framework based on their specific use cases, considering factors like scalability,
ease of use, and integration capabilities. Future research should focus on hybrid implementations that combine the strengths of
these platforms to address complex, multi-domain challenges effectively.
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