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Abstract—This paper introduces FinSentio, a modular 
AIpowered financial assistant designed to deliver investment 
guidance, risk analysis, and financial education tailored to user 
profile. Leveraging large language models (LLMs), FinSentio 
integrates real-time market data, retrieval-augmented 
generation (RAG), sentiment analysis, and structured tool-
based reasoning to provide users with accessible and 
explainable financial insights. The platform features a financial 
educator powered by an embedded knowledge base, and an 
advisor module capable of answering complex investment 
queries. The proposed system is evaluated using an LLM-as-a-
judge methodology based on ninety human-generated prompts 
and demonstrates strong performance across relevance, 
correctness, and completeness. 

Keywords—financial technology; large language models; 
sentiment analysis; retrieval-augmented generation; risk 
analysis; function calling. 

I. INTRODUCTION

As personal responsibility for financial decision-making 

continues to grow, individuals, especially non-experts, face 

increasing difficulty navigating complex financial systems. 

Investment planning, risk assessment, and understanding 

financial news require not only access to up-to-date data but 

-related 

tools and platforms, most lack adaptability, real-time 

intelligence, and personalized support, often leaving users 

 

is to 

-based 

intelligent assistants

understandable, adaptive, and actionable. 

FinSentio, an AI-supported financial assistant designed to 

retrieval-

sentiment analysis and is based on a modular, multi-agent 

deliver timely and explainable outputs. FinSentio utilizes 

financial news sentiment, macroeconomic indicators, real-

time stock and commodity data, and user profile information 

to provide informed recommenda

system employs structured output and function-calling 

capabilities to generate consistent and reliable responses 

across modules. 

II. RELATED ORK

including sentiment analysis, RAG, and advisory systems. 

-tuned LLaMA 

surpassing FinBERT in portfolio tasks but focusing on 

-centric guidance like FinSentio. A 

retrieval-augme

–48% using contextual expansion. 

a broader sentiment module. 

Multi-agent systems are also prevalent. A trading-

oriented multimodal framework 

used inter-

by focusing on user profiling, document QA, and 

personalized advice. 

RAG- -RAG model 

-
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Multi-  

y FinSentio’s advisory tools. 

-focused dialogue 

ating multi-agent 

flows, document grounding, and dual education–advice 

modules. 

-source, 

multi-agent platform enabling financial CoT reasoning and 

multi-

dularity and accessibility, using prompt-

based routing and integrated CoT for transparent financial 

advisory. 

III. SYSTEM DESIGN

A. Modular Architecture
-

financial documents and receive grounded, explainable 

summarization and context-aware question answering, by 

leveraging a RAG pipeline and a sequence of coordinated 

agents. 

typically a question regarding an uploaded financial 

filter unsafe or policy-

-based analysis or 

web-  

ro

-trained Embedding 

se vectors are stored in a Vector 

 

only accurate and contextually appropriate segments are 

-grounded generation 

 

 

by a summarizer tool to produce 

-readable answer based on external web 

sources. 

 -2.0-

ized web 

 

-

submodules or tools based on its content. 

use

functions 

- - -

 

incorporates a suite of ten domain-specific function calls, 

function calling interface and are dynamically invoked by 

realtime retrieval of structured financial information to 

support informed decision-

include: 

-related

metrics for a given stock,

indicators,

for equities,

recent financial news,

time,

calculate

metrics,

cryptocurrency market quotes,

,

for financial instruments.
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Fig. 2. Multi-  

TABLE I RAG PIPELINE PARAMETERS 

Category 
Pipeline Component

Parameter Value 

Document 

Preprocessing 

Document Loader pypdf.PdfReader 

 
tSplitter 

 

  

Embedding 
Embedding Model 

-

multilingual-mpnet-

base-v2 

Embedding Generator sentence-transformers 

Storage 

Vector Store 
PersistentClient storage 

Stored Metadata 
Source, page number, 

category 

 UUID + SHA-  

Retrieval & 

Inference 

  

 

Top-  4 

 
Activated upon PDF 

upload 

Fallback Strategy 
SerpAPI 

-agent design enables scalability, 

separation of concerns, and clearer interpretability. By 

decomposing complex queries into specialized function calls 

can 

accurate, and context-aware financial advice in real time. 

B. Data Sources and Security

sensitive information. -time and 

static data sources for financial analysis. Real-time market 

-to-

gross domestic product, interest rates, and inflation are 

-of-day price series for equities, indices, and 

 

understanding, user-

 

Sentiment is evaluated in two stages. In order to retrieve 

y or topic in real 

Face Transformers are used to perform domain-specific 

-trained on U.S. financial 

probabilities, and we aggregate counts of positive, neutral, 

and negative lab  

 as summarized in 

Table I.

into memory, its textual content undergoes semantic 

’s 

-transformers model 

-mpnet-base- ings 

PersistentClient.  

-reversible 

identifier -

 

Robust security controls protect credentials and data 

at runtime. All API keys reside in an external .env file and 

are loaded at execution tim -

-  

instance and custom database modules is 

governed by rolebased permissions, and detailed audit 

logs capture every API call and data retrieval event for 

forensic analysis. Future work includes encrypting 

embeddings and metadata at rest 

 

C. Application Development
ngle-

 

 

-

HMAC-

loaded at runtime. Login requires accepting Terms & 

 

user’s risk preferences. Answers are stored in JSON format, 

and previous selections are reloaded for returning users. 
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. 

 

 

. 

Fig. 4. User risk profile 

 

 

eline to give answers based 

 

financial recommendations and risk assessments, allowing 

users to ask investment-related questions, request stock or 

-time evaluations of financial 

risk. Free-form questions trigger a risk-

risk factors 

summary. 

 interaction also displays intent-

-time LLM cost 

metrics in a sidebar. 

-mode 

controls are customized for accessibility and a consistent 

 

D. Financial Feature Utilization
To support its financial reasoning capabilities, FinSentio

relies on a diverse set of structured financial inputs retrieved 

-level indicators 

and asset-specific metrics. RiskAnalyzerAgent uses 

end slope, 

dividend yield, and sector classification to generate risk 

module analyzes rec

Financial Data Tools module exposes ten callable functions 

-time access to stock prices, 

commod

domain-

outputs. 

IV. TESTING AND EVALUATION

-based 

framework a -as-a-

responses were scored by GPT-4o based on predefined 

Analysis, Financial Education, and data retrieval tools, was 

assessed based on custom rubrics. Rubrics were tailored to 

classification accuracy, quantitative data use, user profile 

alignment, and clarity. Data Retrieval Tools were evaluated 

for correct function use, value fidelity, relevance, and 

explanation. Financial Education Module was scored on 
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Fig. 8. Average rubric component scores across difficulty levels 

 

across two -based QA. 

TABLE II TEST RESULTS OF MODULES AND TOOLS  

Metric 
Module 

Risk Analyzer Data Tools Education 
Module 

Test Cases 
 

 
 

sentiment Qs 
 

Evaluation 

 

Rubric + LLM-as-

a-Judge 

Rubric + LLM-

as-a-Judge 

Rubric + Manual 

+ 

LLM-as-a-Judge 

Avg. Score 

 
   

 

and clarity. 

II. All results were scored automatically using GPT-

excluding external API delays.

Prompts were crafted to reflect a range of real-world user 

intents, covering beginner to advanced investor profiles, 

-

driven queries. 

stock dat

analyzing trend 

ing for potential 

refinement, especially in output explanation and relevance 

 

decrease in explanation quality and personalization for more 

alignment in difficult scenarios. 

ieved 

perfect average scores, reflecting its ability to retrieve 

relevant and well-sourced content. In contrast, Document 

limitations in longer PDFs, affecting accuracy in final-page 

queries. 

V. DISCUSSION AND LIMITATIONS

 

Data Retrieval tools provide low-latency access to real-time 

ducation module 

-based informational queries 

setup works as intended. 

-party APIs 

latency 

and inconsistency. Use of Gemini’s free-tier models led to 

 

reliability. Additionally, multi-intent queries complicated 

module routing, occasionally causing suboptimal responses. 

-as-a- tion, 

 

VI. CONCLUSION AND FUTURE ORK 

FinSentio is a modular LLM-based assistant offering 

personalized investment guidance, risk analysis, and 

-time data, RAG, sentiment 
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analysis, and function-

evaluated using targeted scenarios to ensure intent-aware 

response accuracy. 

only for general-purpose tasks, but also for personalized 

-time market 

data, sentiment evaluation, and retrieval-augmented 

-

finance-

grounding LLM responses using user profiles, financial 

features, and sourceaware document QA offers new 

directions for building explainable and adaptive decision 

support systems. 

Future work will focus on improving accuracy, 

include a -intent queries, 

better long-

segmentation and metadata, and a feedback loop for 

learning. Additional goals include mobile support and 

real-

world use. 

A  

-

Prof. Dr. Murat

Karakaya, at TED University.
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