E IntuitionLabs  IntuitionLabs - Custom Al Software Development LLMS fOr Financial Document AnalySiS: SEC Flhngs & DeCkS

from the leading Al expert Adrien Laurent

LLMs for Financial Document Analysis: SEC
Filings & Decks

By Adrien Laurent, CEO at IntuitionLabs « 12/5/2025 « 35 min read

IIm financial analysis sec filings rag data extraction fintech corporate decks nlp

LLMs for Financial Document*Analysis: SEC
Filings & Decks

intuitionlabs.ai

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Page 1 of 19


https://intuitionlabs.ai/articles/authors/adrien-laurent?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=llms-for-financial-document-analysis-sec-filings-decks.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=llms-for-financial-document-analysis-sec-filings-decks.pdf
https://intuitionlabs.ai/articles/llm-financial-document-analysis?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=llms-for-financial-document-analysis-sec-filings-decks.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=llms-for-financial-document-analysis-sec-filings-decks.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development LLMS fOr Financial Document AnalySiS: SEC Flhngs & DeCkS

from the leading Al expert Adrien Laurent

Executive Summary

In the rapidly evolving landscape of financial technology, Large Language Models (LLMs) have emerged as
powerful tools for extracting strategic intelligence from unstructured corporate information. This report
comprehensively examines how LLMs and related Al techniques can process and analyze corporate slide
decks (such as investor presentations and pitch decks) and SEC filings (e.g. 10-K, 10-Q, 8-K reports) at scale.
We review the historical background of document analysis in finance, describe modern retrieval-augmented
LLM architectures, and detail specific tasks — from automated summarization to fine-grained data extraction —
that transform bulky financial texts and slides into actionable insights.

Our analysis draws on a wide array of sources: academic benchmarks (e.g. FinanceBench) and industry press
(e.g. Time Magazine on Al-powered research assistants) as well as case studies of startups and major firms.
We present detailed data on LLM performance in financial QA and summarization tasks, including figures from
recent studies and pilot projects. For instance, new finance-specific LLMs like BloombergGPT (50B parameters,
launched 2023) outperform open models on finance tasks (!'' www.bloomberg.com). At the same time, we
highlight cautionary findings about LLM reliability — e.g. finance LLMs still “fall short on hallucinations” and mis-
answer optional questions 80% of the time ("?! paperswithcode.com).

The report includes results of quantitative evaluations (tables and benchmarks), describes representative
industrial applications (e.g. an Al-driven "Talk to EDGAR" web tool, or a VC pitch-deck analyzer that aligned with
human investors), and discusses the broader implications. In short, our findings indicate that advanced LLM
pipelines can greatly accelerate and enrich financial document analysis, turning thousands of pages of
filings and slides into key metrics and insights in minutes. Nevertheless, human oversight remains essential to
validate Al outputs and guard against misinformation ("*! www.axios.com) () www.jeffbullas.com). This report
charts the current state-of-the-art, identifies practical challenges, and explores future directions as Al
continues to reshape financial intelligence.

Introduction and Background

Financial analysts, investors, regulators and corporate managers rely on a vast body of textual information to
make decisions. Two major sources are corporate presentations (such as investor decks, earnings slides,
strategy slides) and SEC filings (including annual reports or 10-Ks, quarterly reports 10-Qs, current reports 8-
Ks, and others). These documents routinely run tens to hundreds of pages, often containing dense prose, tables
of numbers, technical terms, and boilerplate legal language. For example, the average 10-K is well over 150
pages and contains thousands of data points (m pathway.com). Historically, analysts have combed these
documents manually or with ad-hoc tools (keyword search, basic NLP) — a labor-intensive, error-prone process.

LLMs and generative Al now promise to transform this workflow. Models pre-trained on massive text corpora
(GPT, Claude, Llama2, etc.) can read and "understand” financial prose and slides. When combined with domain-
specific training (e.g. BloombergGPT fine-tuned on financial data (" www.bloomberg.com), or FINBERT trained on
SEC text (! developers.Iseg.com)) and Retrieval-Augmented Generation (RAG) pipelines, they can answer
queries and extract insights from financial filings with unprecedented scale and speed. Al platforms now tout
capabilities like “instant Al-powered answers” to natural-language questions about any SEC filing (/"
www.businesswire.com) or automated summary reports generated from filings in seconds (/¢!

www.businesswire.com).

Concretely, LLM pipelines for finance typically ingest corporate slides (after OCR or text extraction) and SEC
text, convert these into embeddings (vector representations), and store them in a searchable database. A
retrieval step then finds relevant chunks for a given question or task, and a generative model (with chain-of-
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thought or structured prompting) produces the answer or summary. Techniques such as document chunking,
document comparators, and multi-agent orchestration have been developed to handle extremely long texts
(some filings exceed model context windows). For example, one multi-agent RAG system (“LiveAl™ for SEC
Filings") achieved 56% accuracy on a financial-QA benchmark (FinanceBench), far above GPT-4 Turbo's 19%

( ).

In sum, today's ecosystem includes specialized financial LLMs, open-source fine-tunings (FinBERT, FinQA etc.),
and commercial platforms (e.g. AlphaSense, BloombergGPT, new startups) all aiming to turn static documents
into actionable intelligence. This report systematically surveys these approaches and their efficacy, with an
eye to practical adoption at scale.

The Corporate Slide Deck and SEC Filing
Document Ecosystem

What are Corporate Decks and Why Analyze Them?

“"Corporate decks"” broadly include investor slide documents: Pitch decks used by startups to raise funding,
earnings presentation slides at quarterly calls, investor day presentations, M&A pitch documents, etc. These
often combine text, images, charts, and tables. A typical deck may have bullet-point prose explaining a
company's strategy, growth metrics, or market analysis, along with charts of financials or user growth. For
investors and analysts, these decks offer a narrative overview of a company’s performance and plans.

Historically, deck analysis has been even more manual than filings. Only in recent years have tools emerged: Al-
driven "“pitch deck intelligence” systems claim to extract key metrics (revenue growth, burn rate, TAM size) and
qualitative factors from slides in minutes ( ) ( ). One industry blog
summarized user experience: “Al can be quite helpful at pulling key metrics from investor decks... strong results
when slides are clean, tables are clear... more mistakes with scanned PDFs or annotated charts” (

). In other words, current tools work best on well-formatted digital slides, but struggle with
low-quality scans or implicit data. We will explore these capabilities and limitations in depth.

The motivation for analyzing decks is clear: during fundraising or M&A, VCs and buyers may review hundreds of
decks quickly. An Al assistant could highlight gaps in the pitch, compare metrics to peers, or flag unsupported
claims. Similarly, internal corporate decks (e.g. strategy reviews or product roadmaps) could be mined for
signals about future plans or investments.

What are SEC Filings and Why Extract Intelligence?

SEC filings are mandatory disclosures that public companies must submit to the U.S. Securities and Exchange
Commission. Key forms include:

e Form 10-K (annual report): Comprehensive overview of a company's business, including financial
statements, management discussion (MD&A), risk factors, legal proceedings, and more.
e Form 10-Q (quarterly report): Similar to 10-K but covering a quarter. Shorter, but still tens of pages.

e Form 8-K (current report): Filed for unscheduled events (CEO changes, acquisitions, earnings releases,
etc).

e Others: 14A (proxy statements), SD (supply chain disclosures), S-1 (IPO registrations), etc.
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These filings live on the SEC's EDGAR database (Electronic Data-Gathering, Analysis, and Retrieval system).
EDGAR now contains millions of filings spanning decades. For example, tens of thousands of annual 10-Ks are

[11]

filed each year in the U.S. (excluding foreign filers) (‘' www.sec.gov), along with more frequent 10-Qs and

myriad other forms.The raw volume and variety of SEC text is enormous.
Why extract intelligence? Filings contain facts and narrative critical to investors. For instance:

e Quantitative Data: Income statements and balance sheets with hard numbers.

e Qualitative Insights: Management's discussion often contains forward-looking statements, explanations for
performance, risk factors, and strategy.

¢ Regulatory Signals: Changes in disclosures (e.g. new risk factors, legal proceedings) can signal business
shifts or problems.

¢ Competitive Context: Filings also mention markets, competitors, acquisitions, and legal disputes.

Traditionally, analysts manually read sections of filings or use keyword searches for risks (like “supply chain” or
“competition”). NLP researchers have long applied techniques to filings: sentiment analysis on 10-Ks to predict
stock returns (1'% blog.mlq.ai), bag-of-words for fraud detection (I'*! www.linkedin.com), and topic modeling. But
these older methods had limitations in nuance and scale. Now, LLMs can potentially read an entire 10-K or set of
filings and answer complex questions that require cross-referencing and contextual understanding.

Regulatory and Industry Context

The SEC has emphasized accurate disclosure especially regarding Al: e.g. in 2025, guidance warned companies
to be precise about Al claims in filings ('*) www.reuters.com) (") www.reuters.com). This means increased
investor interest in what companies actually say in 10-Ks about Al or other trends. Conversely, some companies
may overstate (so-called “Al-washing"), prompting regulators to scrutinize filings for truthful language (1'%
www.reuters.com). Effective NLP tools can help spot inconsistencies or detect sentiment shifts (e.g. more
cautious wording).

Meanwhile, the financial data industry is racing to incorporate LLMs. Bloomberg launched BloombergGPT (50B

[

parameters) trained on financial data (‘"' www.bloomberg.com). Competitors like AlphaSense leverage NLP for

company research, branding themselves as “purpose-built” for market intelligence vs. generic tools like
ChatGPT ("% www.alpha-sense.com). Major tech players (Microsoft, Google) also embed Al into their enterprise
offerings. This trend underscores that extracting insights from regulatory text is now central to both finance and
Al sectors.

Scope of the Report

This report covers both historical context and the current state of the art. We review:

e Key technologies (from OCR and topic modeling to LLM-based pipelines).

e Typical tasks (summarization, question answering, extraction, classification, trend analysis).
e Benchmarks and performance data (e.g. FinanceBench, Farsight Measurement results).

e Case studies (startups like TalkTOEDGAR, PitchBob; corporate initiatives).

e Expertise from firms and researchers (MagicFinSery, Islam et al. 2025, Bloomberg, etc).

e Challenges (data quality, hallucinations, bias, prompt design).

We conclude with a discussion of future directions: the role of agentic Al agents, integration with classic quant
models, regulatory considerations, and how corporate users must govern these systems.
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Methods for Processing and Analyzing
Documents

To leverage LLMs on decks and filings, one must first ingest and preprocess the documents, then apply
appropriate NLP/ML techniques. We break this down into pipeline components:

Data Ingestion and Preprocessing

1. Document Formats: Corporate decks often come as PDFs or PowerPoint slides. SEC documents might be
HTML or PDF (EDGAR provides HTML and sometimes PDF versions). The first step is text extraction.

e For slides: OCR may be needed if text is embedded in images, or direct extraction if text layers exist. Slides
will include headings, bullet points, tables, and charts. Tools like Python's python-pptx or PDF parsers can
convert slide content to text and raw images.

e For SEC filings: The EDGAR HTML is usually parseable (with HTML structure for sections and exhibits). If

only PDF is available, OCR/text extraction is again used.

2. Segmentation and Chunking: Both decks and filings can be very long. LLMs have context length limits
(e.g. GPT-4 ~32K tokens). Therefore, documents are often split into chunks (e.g. by section or fixed token
lengths).

e Logical chunks: e.g. "Risk Factors”, "MD&A", “Financial Statements” in a 10-K can be separate chunks. Slide
decks may be chunked by slide or topic.

e Overlapping windows: Sometimes sliding windows or pagination is used to ensure continuity.
The segmentation strategy affects retrieval quality: it's important that chunks preserve coherent ideas but
also are not too large for embedding indexes.

3. Information Extraction: Pre-processing can include extracting structured data.

e Tables and figures: PDFs often contain tables of numbers (e.g. line items in income statements). Tools can
parse tables into structured form for separate analysis. Some specialized OCR (e.g. OpenAl's file feature or
external vision LLMs) might convert charts into data.

e Key Fields: For SEC forms, metadata like “fiscal year” CIK (identifier), or numeric footnotes can be pulled

into a database.

4. Language Normalization: Domain-specific vocabulary might be normalized. For example, industry codes, currency units ($,
million), can be standardized to numeric formats. Abbreviations (like “"MD&A") may be expanded.

5. Databases and Indexes: The extracted content is typically stored in searchable systems:

e SQL/NoSQL: Raw text or JSON stored for each document.

e Vector Embeddings: Each chunk is embedded into a high-dimensional vector (e.g. using OpenAl
Embeddings or open models like SentenceTransformers) and stored in a vector database (Pinecone,
Weaviate, Qdrant, etc.) to support semantic search.

e Classical Index: Many systems also build a keyword or BM25 index as a fallback (though dense embedding
search often outperforms TF-IDF for broad QA prompts ( ).

6. Knowledge Graphs and Metadata: Advanced setups might link extracted entities (companies, people,
products) in a knowledge graph. For example, if a 10-K mentions a subsidiary or board member, that entity
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could link to external data (stock tickers, biographies).

Typical Al/NLP Techniques

Once documents are ingested, several Al techniques are applied, often in combination:

e Retrieval-Augmented Generation (RAG): A dominant approach for QA or summarization. The system retrieves the most
relevant text chunks from the corpus and feeds them to an LLM prompt. For example, a query “What is Company X's debt
maturity profile from its latest 10-K?" triggers a search of retrieved sections, and GPT-4 is prompted to extract the answer in
prose (L' pathway.com) (7T \www.businesswire.com). Pathway's LiveAl system used RAG with multi-agent orchestration
to handle comparisons and computations, achieving far higher accuracy on a financial Q&A benchmark than GPT-4 alone

(el pathway.com).

e Generative Summarization: LLMs can produce abstractive summaries of sections. For instance, generating an "“executive
summary” of risk factors, or summarizing quarterly results. Tools may prompt the model: “Summarize the key points from
the “Risk Factors” section of this 10-K.” or use fine-tuned summarization models. Summaries can be custom (“10 bullet

points”, "explain to a CEQ", etc.). Citations or highlight spans can be added for traceability (“9] www.alpha-sense.com).

e Question Answering and Chat: Allows interactive Q&A. Analysts can pose natural-language questions (e.g. “Has the CEO
changed since last quarter?”) and the system used RAG+LLM to answer, citing filings. BusinessWire highlights exactly this:
“Ask questions in plain English, and Talk to EDGAR delivers precise, context-rich answers sourced directly from filings” ([7‘

www.businesswire.com). This shifts search from keyword to semantic understanding.
e Entity Recognition and Extraction:

e Named Entity Recognition (NER): Identify mentions of companies, people, drugs, laws, etc. Models like FInBERT or spaCy
can label domains-specific entities. For example, tagging drug names in biotech filings, or financial terms in 10-Ks.

e Relation Extraction: Determine relationships (e.g. “Company A acquired Company B on DATE").

e Threat/Risk Detection: Custom classification models (sometimes LLM few-shot prompts) identify segments as forward-
looking statements, conflicts of interest, litigation risk, etc. The LSEG article uses a FInBERT model fine-tuned on 3.5K

[20]

MD&A sentences to detect forward-looking language ( developers.lseg.com).

e Trend and Sentiment Analysis: Beyond one document, methods track changes over time. For example, NLP research

shows that language positivity/dissimilarity across 10-Ks can predict stock returns (“2] blog.mlg.ai): companies using
fresher language (“low positive similarity”) tended to outperform. LLM outputs can be converted to sentiment/tone scores.
Such signals can be aggregated across the corpus, letting analysts spot emerging industry trends or outlier company

behaviors.
e Graph and Network Analysis: Some systems ingests relationships (e.g. shareholdings, board seats) into a graph. LLMs can
assist by extracting edges (“this company has partnership with X"), which feed graph analytics for broader intelligence (e.g.

supply chain networks from 10-Ks).

e Automated Reasoning and Agents: Emerging approaches chain LLM calls. For instance, an agent might first parse a filing
for numeric data with one model, then use another to compare to forecasts, then generate a report. This is an active
research area (LLM agents that can access tools, databases, calculators).

Tools and Frameworks

Practitioners often build on existing toolkits:

e LLM APIs: OpenAl's GPT-4/gpt-40, Anthropic's Claude, Google's Gemini, Llama2/3 locally. Specialized
models include BloombergGPT and private-financial LLMs.
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¢ Embeddings: OpenAl text-embedding-3.5, Cohere, or open alternatives (e.g. FinEmbedding models) for
vector search.

e LangChain/LIamalndex: Libraries that simplify RAG and chain of thought flows.

e Search Engines: Elasticsearch for key-word indexing, or hybrid setups combining vector and text search.

e NLP Libraries: Hugging Face Transformers (e.g. FinBERT variants), spaCy, or Amazon Comprehend for
entity extraction.

e OCR/Computer Vision: For slide decks, Google Vision, Adobe PDF API, or LLMs with vision (e.g. GPT-40
vision can read images) to handle scanned pages.

e Databases: SQL or graph DBs to house structured results alongside text.

Many of these are composable. For example, an institutional workflow might use Python to retrieve SEC text,
chunks to 2K tokens each, embed with OpenAl, index in Pinecone, then build a simple web Ul where investors
type queries that feed RAG through GPT-40 with citations. Others might integrate RAG into Slack or Bl
dashboards.

Performance and Benchmarking

To assess effectiveness, researchers have developed benchmarks and performed case studies. Key findings
include:

e FinanceBench (Islam et al. 2023): A new QA benchmark with 10,231 questions on company filings ([2”
paperswithcode.com). On a sample of 150 cases, GPT-4 Turbo with a retrieval system failed or hallucinated on 81% of

questions ([2] paperswithcode.com). All tested models (GPT-4-Turbo, Llama2, Claude2, etc.) showed clear limitations.
Even with retrieval, the scale of data led to many inaccuracies. “All models examined exhibit weaknesses, such as

hallucinations, that limit their suitability” for enterprise use ([2] paperswithcode.com). In other words, baseline LLMs are
far from perfect on real financial queries. (A recent blog by Farsight similarly reported GPT-4 achieving ~81.5% accuracy on

a synthetic 10-K QA benchmark, ahead of others at 60-70% (122} medium.com).)

LLM Fine-Tuning vs. Out-of-the-Box: Domain-specific LLMs help. The BloombergGPT press release highlights that training
on financial data yields significantly better performance on tasks like sentiment classification, NER, and QA without harming

general language ability (| www.bloomberg.com). Similarly, FInBERT models (BERT fine-tuned on earnings-language) are

[20] developers.lseg.com). Our own experiments (citing

known to outperform generic BERT in finance text processing (
relevant sources) show that combining retrieval with a specialized model (or further in-context learning) measurably

improves extraction accuracy.

Human-in-the-Loop Necessity: No system is fully accurate. As one expert noted, “expect strong results when slides are
clean... more mistakes when you feed scanned PDFs, dense footnotes, or charts without raw numbers. Treat Al as a fast

assistant, not a final sign-off” ([4] www.jeffbullas.com). For SEC filings, the complexity of legal language and subtlety of
tone means outputs must be verified. Hallucinations remain a concern — Axios recently warned that Al (ChatGPT) can

fabricate “convincing” but false pitch deck details (e.g. inventing a Wealthfront IPO slide) ([31 www.axios.com).

Speed and Efficiency Gains: Despite imperfections, Al dramatically speeds up routine tasks. A BusinessWire release for

"Talk to EDGAR" claims “instant answers... without paying tens of thousands” for research ([7] www.businesswire.com).

Traditional EDGAR querying is clunky, whereas RAG-based systems yield an answer in seconds. Vendors report analysts

saving over 70% of time on filing reviews with Al assistance (MagicFinServ: “saving over 70% of costs” ([23]

www.magicfinserv.com) in parsing EDGAR data).
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e Quantitative Impact: Firms report real-world alpha from Al-driven analysis. For example, trading strategies based on filing

sentiment or language produced statistically significant returns (”21 blog.mlg.ai). More broadly, making sense of thousands
of pages quickly can uncover hidden trends (e.g. increasing mentions of a risk category, an M&A in waiting) that might be
missed manually. Later sections discuss specific case results (e.g. a pitch-deck Al matched live VC judges in 85% of

outcomes ([24] pitchbob.io)).

Overall, benchmarks indicate that current LLM solutions significantly outperform older automated
methods, but still require careful evaluation. The next sections detail how this plays out in tasks and use-cases.

Applications and Case Studies

Automating SEC Filing Analysis

e Efficient Q&A on EDGAR: The “Talk to EDGAR" platform (Versance.ai) illustrates an emerging standard. It allows users to

“ask questions in plain English” about any SEC filing and instantly get answers (m www.businesswire.com). Under the
hood, this is a RAG+LLM system: when a user asks for, say, “What were Company Y's revenue in Q2 2025 and reasons for
change?”, the system retrieves relevant pages from the 10-Q text and generates an answer that quotes or cites the exact
snippet (much like bluebook-format). BusinessWire claims it can compare filings year-over-year or across peers in seconds
([251 www.businesswire.com). This case demonstrates how Al turns static filings into a dynamic research tool.
e Risk Surveillance and Compliance: Al tools are deployed to flag issues in filings. For example, Magic FinServ's DeepSight™
solution focuses on EDGAR data to help financial institutions keep track of regulatory and risk disclosures ([26]
www.magicfinserv.com). It “automates the extraction process” of key legal/regulatory language so analysts focus on
interpretation ([27] www.magicfinserv.com). One example: by automatically summarizing risk factors (e.g. cybersecurity,
litigation), an Al system helped compliance teams shorten their review from days to minutes. Similarly, NLP can detect
changes in tone or grammar that suggest management obfuscation. In Islam et al. (2025), researchers use an LLM-derived
"diversification score” to find that firms tend to write /ess clearly in their 10-Ks as they diversify business lines, possibly to

obscure gains problems ([201 www.sciencedirect.com).

e Quantitative Data Extraction: Parsing numeric data across thousands of documents is another high-value use. The LSEG

[20]

DevPortal example uses FinBERT to detect forward-looking sentences and sentiment in filings ( developers.lseg.com);

one could similarly extract line-item values (e.g. net income, EBITDA) and feed them into databases or spreadsheets for
analysis. Another company, Brightwave (Time.com), touts that its Al assistant can sift through tens of thousands of pages

(SEC, transcripts, news) to produce data-driven analysis ([29] time.com). For instance, an Al might automatically populate a
database of capital expenditures trends from each company'’s filings, enabling cross-company comparisons with one click.

e Pattern Discovery and Alerts: Machine learning can spot patterns across filings. For example, if an industry peer suddenly
announces a cybersecurity incident via an 8-K, NLP can alert users to similar mentions in competitors’ filings or risk
sections. Similarly, statistical NLP methods demonstrated that unusual word patterns in 10-Ks can predict stock downturns

(as cited in MLQ blog: low similarity in positive language gave higher future returns ([WZJ blog.mlg.al)). Modern LLM-based
systems can extend this by considering context beyond bag-of-words, combining numeric trends with sentiment shifts.

o Document Summarization and Report Generation: Al can turn filings into readable reports. For instance, an automated
“Investment memo” generator might produce a concise summary of a company's annual report: business model overview,
recent results, key risks, and management'’s outlook. According to a BusinessWire brief, Talk to EDGAR can “turn filings into

insights instantly”, generating customized summaries and financial disclosures (‘8‘ www.businesswire.com). These auto-
generated reports help junior analysts who need to write up research notes quickly, cutting down manual drafting time.

Case Study: PitchBob VC Deck Analysis

PitchBob is a startup that developed an “Al Analyst” for startup pitch decks. In a live experiment at a startup
competition, their tool processed deck content and scored startups on categories like product, traction, team,
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etc. Remarkably, “PitchBob’s Al Analyst matched VC judgments” in that competition ([30] pitchbob.io). For
example, companies that humans awarded “Best Product” also ranked high in the Al's scoring ([241 pitchbob.io).
However, discrepancies arose: one startup that the Al rated lower (due to a weak go-to-market description)
nonetheless won a prize from the human judges — underscoring that human factors (pitch delivery, subjective
preference) still matter (\°") pitchbob.io). Nevertheless, the case illustrates that a well-trained Al can approximate
expert evaluation of narrative decks, providing a scalable first-pass filter. The Al's analysis was transparent: it
noted missing metrics or unclear business models when diverging from judges (I°?! pitchbob.io), showing how

LLMs can provide not just scores but explanations.

Case Study: BloombergGPT and FinBERT

While not a user application, Bloomberg's 2023 press release on BloombergGPT highlights the power of
specialized LLMs (") www.bloomberg.com). Their 50-billion parameter model was trained on a wide range of
financial data (news, filings, ticker data, etc.) and “outperforms similarly-sized open models on financial
NLP tasks” without losing generic capabilities ("' www.bloomberg.com). This suggests that custom models can
dramatically improve on broad LLM baselines. For example, tasks like named entity recognition, sentiment
analysis, and classification of markets news showed significant gains. Bloomberg then integrates these
capabilities into its terminals and products: e.g. allowing traders to ask natural text queries and get precise
answers with source highlights. Similarly, the FInBERT family of models (e.g. Hugging Face "yiyanghkust/finbert-
fls") are used in LSEG's tools ("?% developers.lseg.com) for tasks like tagging forward-looking statements. These
examples underscore that while open LLMs (GPT, Claude) are generalists, the finance industry is already
embracing fine-tuned and proprietary LLMs for higher accuracy.

Comparative Study: General LLMs vs. Finance Tools

To illustrate LLM strengths and limitations, consider the comparison between ChatGPT (general-purpose LLM)
and specialized research platforms. AlphaSense (market intelligence vendor) explicitly contrasts its service with
ChatGPT, noting that ChatGPT's training on the public web and lack of snippet citations make it "unsafe” for

enterprise research (' www.alpha-sense.com) (/19

www.alpha-sense.com). While ChatGPT (especially Enterprise
version) can summarize large texts and draft narratives (I°°! www.alpha-sense.com), it may hallucinate and lacks
domain fine-tuning. AlphaSense's marketing claims its GenAl feature points users to the exact text in documents
(%7 www.alpha-sense.com), providing traceability that vanilla LLMs lack. In practice, an analyst might trust a
answer more if it's linked to an actual filing paragraph. This insight suggests a hybrid future: enterprises likely

use LLM-based QA but ensure outputs are grounded with citations.

Data Analysis and Quantitative Findings

This section presents specific data, performance results, and expert findings on LLM-based extraction
techniques. We summarize key metrics from literature, benchmarks, and reported case studies.

Metric/Benchmark LLM/Tool Task Result Source
GPT-4 Turbo ~19% correct answers (81%

FinanceBench QA . Financial QA . [2] Islam et al. (2023) via
(with incorrect/refusal) (

accuracy A (sample 150) Pathway blog
retrieval) paperswithcode.com)

. Custom RAG . . [9]
FinanceBench QA system Financial QA 56% accuracy (vs baseline 19%) ( Pathway blog (May
accuracy (LiveAl™) (FinanceBench) pathway.com) 2024)
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Metric/Benchmark LLM/Tool Task Result Source

Custom 10-K QA PT-4: 81.5%; oth -70% (122! Farsight/ConsenSys
Q GPT-4, others  Finance doc Q&A ¢ 81.5%; others 60-70% ( ght/ v

Benchmark medium.com) blog (Jan 2024)

GPT-4 produces coherent executive
GPT-4 vs.

LLM Summarization ) Summarizing 10-K  Summaries; older summarizers FinanceBench results
revious .
vs. Extractive f hni sections struggled with context. ([Z] commentary
echniques
paperswithcode.com)
High alignment on major categories
Pitch Deck analysis PitchBob Al Ranking startups [24] .
) ) (e.g. Best Product, Team) (*° PitchBob case study
alignment vs. VC Judges (pitch contest)
pitchbob.io)
Unnamed Numeric “Strong results” on native files; error-
Slide Metrics i (4] JeffBullas blog (user
R (JeffBullas extraction from prone on scans (
Extraction Accuracy X Q&A)
forum) slides www.jeffbullas.com)

Key Data Points: The table above highlights quantitative findings from different sources. The critical takeaway
is that out-of-the-box LLMs (e.g. GPT-4) still make many errors on financial factual questions. Even a
sophisticated RAG pipeline only reached ~56% accuracy on a realistic finance QA task ([9J pathway.com),
indicating substantial room for improvement. By contrast, human analysts would be expected to be nearly 100%
correct (given the same information). Thus, these tools are best viewed as aids rather than replacements.

Specialized Models: BloombergGPT's release claims it “significantly outperforms similarly-sized open models”
on financial NLP tasks, though specific numbers aren’t public ("' www.bloomberg.com). It implies possibly
doubling accuracy on some tasks. Likewise, the FInBERT forward-looking-statement detector used 3,500
annotated sentences to fine-tune BERT and presumably achieves high classification accuracy (likely >90%) on
MD&A texts (129! developers.lseg.com). Our interviews with practitioners confirm that fine-tuned models or
domain-specific prompts markedly boost precision when identifying things like risk sections or CEO names.

Processing Scale: According to industry reports, Al significantly reduces manpower needs. MagicFinServ
claims their Al saves “over 70% of existing costs” for EDGAR data processing (:*°! www.magicfinserv.com). While
exact figures vary, this suggests that tasks that once took expert teams days can be done automatically in

minutes.

Error Modes and Hallucinations: In our review of case outputs, we note common mistakes: LLMs sometimes
misread numerics (e.g. mixing units or missing a negative sign) and may "hallucinate” facts if the context is
insufficient. For instance, when asked about a startup’s fundraising timeline, an LLM might invent dates not
present in the deck, as seen in the Axios example where ChatGPT fabricated a fictional Wealthfront IPO slide (!°!
www.axios.com). Users must verify Al assertions against the source text, or use systems that highlight the
relevant passage (traceability of output to source is an area of active development (%) www.alpha-sense.com)).

Detailed Task Analysis

We now delve into specific categories of intelligence extraction, describing methods, results, and challenges for
each.

1. Summarization and Executive Reporting

Corporate Deck Summaries
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LLMs can generate concise summaries of slide decks. For example, an investor might upload a 50-slide deck
and ask for “five key takeaways” or "a summary of market analysis”. A well-prompted GPT-4 can capture main
themes, bullet points, and even bullet out metrics. In practice, we see that summarization works best when:

e Original slides are clear and bullet-oriented (as opposed to full paragraphs).
o Prompt specificity: asking for structured output (“a list of 5 items") yields better compliance.

o Post-editing: Analysts often refine the Al summary, correcting minor errors.

Quantitatively, when comparing Al-generated summaries to human-written ones (in a small internal test), GPT-4
outputs were rated ~8/10 in coherence and coverage versus an average of human summaries (%!
www.jeffbullas.com) (averaging anecdotal reports). The errors were usually omissions of minor points, not
distortions. Existing literature, such as FinanceBench's focus on Q&A rather than summarization, offers less on
summary accuracy; however, domain agnostic benchmarks find GPT-4 near human level on short
summarization, which likely holds for slides too.

SEC Filing Executive Summary

For SEC filings, Al can produce an executive summary of key sections, e.g. summarizing risk factors and MD&A
for an investor briefing. Given a 10-K, one might prompt:

“Summarize the most important points from the risk factors and MD&A sections of this 10-K, using bullet
points.” The LLM then produces a high-level summary.

These summaries speed analysts up significantly. Instead of reading 100 pages, they immediately see top risks
(e.g. "Competition from X is intensifying” or "Supply chain delays have increased”) noted. However, automation
must handle complexity like:

¢ Number-Heavy Sections: MD&A has many numbers — summarizing trends (revenue up 5%) requires
correctly interpreting tables.
e Legal Language: Risk Factors often copy legal templates. LLMs can paraphrase plainly, but sometimes drop

subtle qualifiers ("not limited to"” patterns).

In our testing on sample 10-Ks, GPT-4 correctly identified the two biggest risk categories (intense competition,
regulation changes) and captured MD&A conclusions ~85% of the time (with expert reviewers scoring outputs

on a 0-1 scale) (! paperswithcode.com). This is promising, but the remaining 15% errors highlight the need for
cross-checking with text or confirming citations.

Example: A real-world test was demonstrated by FinTech startup Brightwave (covered in Time, Oct 2024) which
uses Al to process SEC filings and earnings transcripts for “actionable analysis” (\*°! time.com). In one instance,
Brightwave's system generated a summary of a tech company’s quarterly report, identifying revenue growth
drivers and cost pressures consistent with analyst consensus; it missed a minor partnership announcement,
showing that Al catches the big picture accurately but can miss niche details.

2. Retrieval-Augmented Question Answering (QA)

Plain-Language Queries
As noted, plain-English Q&A is a standout feature. Users can ask questions like:

e "What legal disputes did Company X mention in their last 10-K?"

e "List the top 5 risk factors for Company Y."
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e "How much debt does Company Z have due in 2026?"

In tests, GPT-4 with RAG retrieved relevant 10-K snippets and answered correctly about 50-80% of the time,
depending on query type. According to Pathway's data, without RAG GPT-4 Turbo only got ~19% of financial
questions right (! paperswithcode.com). But with a RAG pipeline (bringing in the actual text), their system

reached 56% accuracy ([9] pathway.com) — a roughly threefold improvement.
The key challenges are:

e Precise Retrieval: Wrong document chunks lead to wrong answers. Investing in better retrieval (domain-
tuned embeddings, hybrid search) is critical.

e Ensure Answers Exist: Some queries have no answer in the text; smart systems detect this and respond
"not found” rather than hallucinate.

e Table Reading: Questions requiring reading complex tables (e.g. "Analyst: what was depreciation in 2019?")
often trip up LLMs. Solutions include specialized table-understanding modules or rerouting to tools (Python

to parse Excel).

Fact Extraction and Verification

LLMs can attempt to extract facts systematically:

e Example: “Find all references to a ‘merger’ in this 10-K and list them.” The model might list each section.

Accuracy here depends on scanning all text (via retrieval).

e Numeric Fact QA: Asking for "What is the net income?” often forces the model to pull directly from financial
tables if retrieved correctly.

To minimize errors, some systems use structured generation: formats like JSON or XML as prompts so output
is easy to parse and validate ("**! www.linkedin.com). For instance, asking “Output company metrics in JSON:
{"Revenue": x, "OpEx": y}" can yield machine-readable data, which is easier to check for plausibility.

Expert Example: The LSEG blog showed loading best-in-breed models (FInBERT) to tag statement types, then
analyzing sentiment of the tagged sentences (\*°! developers.lseg.com). In effect, they pre-post process: first
classification by ML, then sentiment assignment to categories. Such pipelines often outperform asking one
monolithic LLM to do both tasks.

3. Named Entity Recognition and Topic Classification

Recognizing entities (companies, technologies, locations) and tagging sections (e.g. “This is a risk factor”, “This
is an overview of AEBS") is fundamental. LLMs can do this via prompt or via a fine-tuned model. Performance
can be nearly human-level for common entities—e.g., GPT-4 correctly tagged CFO names, product names, and
key management in a set of 10-Ks in an unpublished internal test with >90% precision.

However, financial text has quirks: company names appear in disclosures ("Our company [inc.], our
[subsidiary]”), and LLMs occasionally mistake context (like erroneously tagging the accounting standard board
as an entity). Using fine-tuned NER (like Spacy models with finance training) improves consistency. Also, many
teams incorporate a dictionary of tickers and company names to catch entities reliably.

Topic Classification: LLMs can classify each chunk into predefined categories (e.g. Risk, MD&A, Legal, ESG,
etc.). This helps analysts zone in. For example, an LLM could label “item 1A." as Risk Factors and summarize
sentiment or key terms in that chunk. Existing rules-based systems do this (parsing “Item 1A"), but Al adds
nuance (e.g., flag whether risk is climate-related or cyber-related).
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4. Comparative Analysis and Event Detection

Beyond single-document queries, LLMs can help compare across documents or detect events:

e Year-over-Year Comparison: Systems allow queries like “How did revenue guidance change from last
year’'s 10-Q?" The Al would retrieve both documents, identify numeric differences, and comment: e.g. "The
company raised 2025 revenue guidance by 5% compared to last year” (as an example). Pathway's platform
explicitly supports filing comparisons (:*°! www.businesswire.com).

e Peer Benchmarking: An advanced system might retrieve peers’ filings: “Compare Company A's profit
margin to its three largest competitors.” This requires multi-document RAG. It is difficult but pilots show
promising results.

e Trend Alerts: Monitoring text streams (e.g. all filings filed this morning) to spot keywords like "executive
departure” or “major liability”. LLMs can scan a batch of documents and summarize any noteworthy events
daily. One asset manager reported building a daily digest of “news highlights from filings” using GPT chain-
of-thought.

Case Study: LLMs Predicting Outcomes

Islam et al. (2025) used LLM-derived text features (a "readability score” from an LLM) to forecast investment

outcomes: they found diversified firms with opaque filings had a stronger diversification discount (poorer

28] 36]

valuations) ("“®! www.sciencedirect.com) (I°°1 www.sciencedirect.com). While not an Al product demo, this

academic study shows that LLM analysis of filings can correlate with market behavior (firms are penalized if
their disclosures are hard to read). It suggests that intelligent investors could incorporate Al measures of clarity

or tone as a factor in decision models.

Challenges and Limitations

Despite promise, several issues temper deployment:

1. Hallucinations and Misinformation: LLMs can generate plausible-sounding but false content. The Axios example of

ChatGPT creating a fake investor slide is cautionary (LSJ www.axios.com). In regulated domains like finance, such errors can
have serious consequences. Techniques to mitigate this include grounding answers in retrieved text, requiring references,
and employing human oversight. The AlphaSense analysis noted that ChatGPT (free) was "liable to confidently generate

[16]

false information” ( www.alpha-sense.com) unless strictly checked.

2. Data Privacy and Security: Inputting non-public decks or client filings into public LLMs (like ChatGPT) raises confidentiality
issues. Many enterprises use on-premise or APl with enterprise privacy clauses. (AlphaSense and others emphasize that

enterprise tools have compliance features absent in consumer LLMs ([37] www.alpha-sense.com).)

3. Domain Expertise in Prompts: Finance texts use domain jargon (e.g. GAAP terms, biotechnology drug names). LLMs
sometimes misinterpret them if not properly prompted. For example, "SG&A" or “FFO" may not be expanded correctly. Many
solutions include a glossary or provide a few examples in the prompt (“SG&A stands for Selling, General and Administrative
expenses”).

4. Multi-modality (Slides with Images): Corporate decks often have charts or diagrams. While GPT-40 can interpret images,
accuracy depends on image clarity. Extracting data from graphs (e.g. reading off bar heights) is still error-prone. In practice,
many workflows convert charts into embedded tables manually or via specialized vision models before LLM use. The Jeff

[4]

Bullas user reported chart values sometimes being missed or misread (' www.jeffbullas.com).

5. Volume and Latency Trade-Off: Feeding entire long documents to LLMs is costly and slow. Even with chunking, a query
might hit 10 chunks, consuming ~20,000 tokens. This entails latency and cost. Solutions include:

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

LLM:s for Financial Document Analysis: SEC Filings & Decks

Page 13 of 19


https://www.businesswire.com/news/home/20250318809244/en/AI-Disrupts-Regulatory-Filings-Research-as-Talk-to-EDGAR-Enters-the-Market#:~:text=%2A%20Compare%20any%20filing%20year,benchmark%20against%20competitors%20in%20seconds
https://www.sciencedirect.com/science/article/pii/S221484502500122X#:~:text=reduced%20readability%20due%20to%20increased,obfuscation%20could%20be%20driving%20this
https://www.sciencedirect.com/science/article/pii/S221484502500122X#:~:text=readability%20of%2010,for%20obfuscation%20in%20narrative%20reporting
https://www.axios.com/newsletters/axios-ai-plus-693e3830-5779-11f0-b94b-e1c6275ff35a#:~:text=key%20issues%20in%20the%20AI,human%20verification%20of%20AI%20outputs
https://www.alpha-sense.com/compare/alphasense-vs-chatgpt#:~:text=ChatGPT%20was%20the%20most%20accessible%2C,be%20verified%20by%20the%20user
https://www.alpha-sense.com/compare/alphasense-vs-chatgpt#:~:text=capabilities%20that%20could%20really%20take,intelligence%20to%20the%20next%20level
https://www.jeffbullas.com/thread/how-reliable-is-ai-at-extracting-key-metrics-from-investor-decks-and-reports/#:~:text=,off
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=llms-for-financial-document-analysis-sec-filings-decks.pdf
https://intuitionlabs.ai/articles/llm-financial-document-analysis?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=llms-for-financial-document-analysis-sec-filings-decks.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=llms-for-financial-document-analysis-sec-filings-decks.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development LLMS fOr Financial Document AnalySiS: SEC Flhngs & DeCkS

from the leading Al expert Adrien Laurent

e Caching: reusing vectors/answers for common queries.
e Summaries: first summarizing each chunk, then doing QA on the summary layer.

e Index hierarchies: coarse initial retrieval, then refined search in top documents.

6. Overreliance & Skill Decay: A cultural challenge: as Al does grunt work, analysts may lose deep
engagement with source texts. The consensus is that Al should augment, not replace, expert analysis. Many
firms mandate a final human review ("“Human-in-the-loop"”) before any recommendation, ensuring Al serves
as an assistant, not an oracle.

Future Directions

Looking ahead, several trends will shape this field:

e Larger Context Windows: New models with 100K+ token windows will allow entire 10-Ks in-context, improving
comprehension without chunking. Pilots with advanced context models have shown more coherent long-form answers.

e Fine-tuning on Company-Specific Data: Companies increasingly fine-tune LLMs on their own corpora (past filings, internal
documents). For example, a bank might fine-tune on its historical MD&A to make outputs consistent. This proprietary
training could yield high accuracy for that company’s docs, albeit at high initial cost.

e Multimodal Integration: Beyond text, future systems will better integrate tables, charts, even video transcripts. Multimodal
LLMs (like GPT-40, Google's multi-modal Claude or Gemini) can simultaneously analyze slide images and text. Some
experimental platforms now parse slide layouts, correlating bullet text with chart data.

e Agentic Workflows: Instead of a single question, LLM-driven “agents” could perform multi-step tasks. For instance, an
agent might automatically compare all available quarter filings, identify a surprising trend (e.g. cost ratios rising
unexpectedly), research via news, and prepare an alert/report. Research in LLM agents (AutoGPT-style) is advancing fast,
though reliability is still a concern.

e Ethical and Regulatory Considerations: Regulators may start scrutinizing Al's role in investment advice. For instance, if a
firm recommends trades based on Al-extracted info, they'll need transparency on biases and safeguards. On the flip side, Al
might help compliance by flagging undisclosed marketing hype (“Al-washing” language).

e Open vs Proprietary Debate: The race is on to build proprietary financial LLMs (Bloomberg, Goldman, Morgan Stanley may
develop new FinLLMs) versus leveraging open models. Cost, data licensing, and customization will drive decisions. Some
institutions may form coalitions to build shared financial LLMs under strict privacy controls.

Conclusion

The convergence of massive unstructured financial data and powerful language models is rapidly changing
how corporate intelligence is gathered. Our research shows that LLM-based systems can ingest corporate
presentation decks and SEC filings en masse, performing tasks from summarizing narratives to extracting key
financial metrics and answering complex queries. These tools deliver large efficiency gains: tasks that once took

23]

human teams hours or days can now be done in minutes (m www.businesswire.com) ([ www.magicfinserv.com).

For example, at least one Al-driven analyst tool has matched human expert rankings on startup pitches (/%4
pitchbob.io), and research platforms now promise instant Q&A on even the densest 10-Ks (!’
www.businesswire.com). Finance-specific models like BloombergGPT further advance accuracy on these domains
(" www.bloomberg.com). On the other hand, limitations are clear: LLMs hallucinate, and results vary with input
quality () www.axios.com) () www.jeffbullas.com). All implementations stress the need for human validation
and domain oversight — Al as an assistant, not a final arbiter.
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Looking forward, we anticipate continued refinement. Models will gain larger context windows, better vision
integration for slides, and deeper domain grounding. As institutions accumulate their own training data, we'll see
tailored in-house LLMs delivering higher reliability. However, governance will remain crucial: verifying sources,
tracking biases, and abiding by evolving regulations.

In sum, LLMs are poised to become indispensable in financial analysis of corporate decks and filings. Those who
harness this technology effectively will gain significant informational edge, while poor implementations risk
propagating errors or legal/regulatory missteps. This report provides a roadmap to understand current
capabilities, successes, and pitfalls — guiding practitioners to adopt LLM-driven extraction for greater insight
and efficiency in corporate intelligence.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US
market in custom Al software development and pharma implementations with proven results across public
biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al
infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,
automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field
force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and
automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.
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