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Recent News about 

GenAI in Finance…

● GenAI is transforming finance operations

● GenAI’s potential in decision-making



What is a

Financial Analyst?

● Fundamental Research

● Stocks Recommendation

● Communication

4



Data Collection Research

Recommendation Communication

• Public Data: SEC filings, industry reports, market 

data

• Private Data: Executive insights, proprietary 

datasets, expert calls

5

Workflow of a Financial Analyst

• Analyze financial data to evaluate company 

performance

• Build forecasting models to predict future trends

• Create detailed and actionable research reports

• Provide buy, sell, or hold recommendations based 

on research

• Other key insights

• Engage with clients and stakeholders to share insights

• Collaborate with internal teams and external companies
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What is GenAI

Content Creation Data Understanding Applications
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So…

Can GPT replace Financial Analysts?

NOT YET!
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Evaluation of 

LLMs on mock 
CFA Exams
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Table: LLMs’ ability to pass each CFA level

Some LLM can 
pass Level I and 
Level II

No LLM can pass 

Level III

Note: Lower bound score L (≥ 60%) and upper bound score U (≥ 70%)

References: The State of the Art of Large Language Models on Chartered Financial Analyst 
Exams. Mahfouz et.al (2024)



• Demonstrated economic 

utility of GPT summaries

• Highly effective in 

summarizing complex 

financial disclosures 

GPT demonstrates effectiveness in processing information

References : Bloated Disclosures: Can ChatGPT Help Investors Process Information?10

~80%
Reduction in document length



GPT in Financial 
Analysis
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Three Important Papers:

● Earnings Changes Prediction 

“Financial Statement Analysis with Large Language Models” 

(Kim et al. 2024)

Using financial statements to predict direction of future 

earnings.

● Equity Stock Rating 

“AI in Investment Analysis: LLMs for Equity Stock Ratings” 

(Papasotiriou et al. 2024)

Using a combination of financial fundamentals, news and 

historical stock returns to predict quantile of stock returns 

(ratings).

● Stock Selection

“Can Large Language Models Beat Wall Street? Unveiling the 

Potential of AI in Stock Selection” (Fatouros et al., 2024)

Using a combination of financial fundamentals, news, 

historical stock returns, and macroeconomic data to 

generate buy/hold/sell signals and design trading 

strategies. 
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Insight 1: Importance of Chain-of-Thought (CoT) Prompting

● Chain-of-Thoughts (CoT) Prompt: identify changes, compute financial ratios, interpret ratios and synthesize 

insights.

● Results: CoT reasoning improved GPT-4's prediction accuracy from 52.71% (simple prompts) to 60.31%. 

MarketSenseAI (Fatouros et al., 2024)

Highlights the role of CoT prompting in analyzing diverse data sources and emphasized step-by-step analysis.

Daily News
Progressive News 

Summary

Latest 10-Q

Sell Side 

Macro Reports

Stock Price

Fundamentals 

Summary

Macro 

Environment 

Summary

Price Dynamics 

Summary

Data Preprocessing
Prompt Template

Data Preprocessing
Prompt Template

Data Preprocessing
Prompt Template

Data Preprocessing
Prompt Template

Recommendation

Prompt Template

Signal 

(Buy/Hold/Sell)

Explanation

Figure: Pipeline of MarketSenseAI 

Earnings Changes Prediction (Kim et al., 2024)

Stock Selection  (Fatouros et al., 2024)
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Insight 2: GPT Outperform Human Analysts and the Market

Earnings Changes Prediction (Kim et al., 2024):Earnings Changes Prediction (Kim et al., 2024):

GPT-4’s accuracy (60.31%) in earnings change directions prediction outperformed human 

analysts (52.71%), and matches specialized Artificial Neural Network (ANN) models (60.45%).

MarketSenseAI (Fatouros et al., 2024)

Market cap strategy powered by GPT-4 delivered cumulative returns up to 66.22%, outperforming 

the S&P 100 by 23%.

Note: Values in bold indicate the best scores among the equally weighted (Eq) or market-cap weighted (Cap) strategies. "Signal" 
represents strategies utilizing buy/hold/sell signals, while "L" denotes long-only strategies. Values in parentheses represent total returns 

after transaction costs (5bps/trade).

Table: Performance (from December 2022 to March 2024)

Earnings Changes Prediction (Kim et al., 2024)

Stock Selection (Fatouros et al., 2024)
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Insight 3: Complementarity Between GPT and Human Analysts

GPT and human analysts have distinct strengths:

● Human Analysts: 

○ Better at predicting challenging companies, such as small or loss-making companies, 

where contextual and domain-specific insights are crucial.

○ Human analysts outperform in long-term predictions (18 months).

● GPT: 

○ Adds value where analysts show bias or disagreement.

○ GPT excels in short-term (1–3 months) and medium-term (3–12 months) predictions.

If we combine the two, they give us complementary predictions:

● Regression analysis demonstrates GPT and analysts distinctly contribute to earnings 

forecasts. 

Earnings Changes Prediction (Kim et al., 2024); Equity Stock Rating (Papasotiriou et al., 2024)



Results

● Results are comparable to direct GPT and ANN predictions, achieving 59% accuracy and a 65% 
F1-score, which suggests that GPT-4's narrative outputs encode informative insights about financial 

performance, and served as a basis for GPT’s predictive ability.
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Insight 4: Explanation and Informative Value of GPT Outputs

Earnings Changes Prediction (Kim et al., 2024):

A key strength of GPT: its ability to not just make accurate predictions but also explain its reasoning 

through narratives.

Financial 

Statements
Narratives

GPT

● Trend Analysis

● Ratio Analysis

● Prediction Rationale 

Embeddings

BERT

Prediction

ANN

CoT

GPT / ANN 

Earnings Changes Prediction (Kim et al., 2024)
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What These Papers Addressed and Missed
Breadth v.s. Depth

The strengths of GPT in finance showcased in these papers:

● GPT excels at analyzing a wide range of companies at scale.

● It efficiently summarizes data and synthesize information across multiple dimensions for 

predictions.

Showcasing Strength of GPT in Breadth

● Result are limited to high-level outcomes: 

Predictions focus on high-level outcomes, like earnings changes or stock ratings, lacking the 

granularity required for detailed financial decision-making.

● Didn’t explore GPT’s ability of deep reasoning: 

Despite the papers demonstrating that GPT surpasses human analysts in accuracy and provides 

valuable explanations, they did not evaluate GPT's capability for deep reasoning.

Limited Results Evaluating Depth
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Now our team wants to explore:

Can GPT Match Analyst-Level Depth?
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Testing Framework: Layered Model for GenAI 

Performance Evaluation
Goal for ChatGPT 4o

Mimic the role of a sell-side equity research analyst

• Draft an equity research report

• Base on the stock’s most recent quarterly earnings release

• Provide investment thesis & recommendation for a stock

Choice of Company

Model Structure

Human participation

Multi-segment

Pure-play

Layer 1 low low

Levels of Input Prompt Complexity

Layer 2 medium

Layer 3 high high

high
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Level 1: Minimum Inputs & No Prompt

Qualitative data 

● 10-K: Detailed annual 

financial reports, 

including risks and 

strategies

● 10-Q: Quarterly 

updates on company 

performance

ChatGPT 4o

● Processed with no 

additional specifications 

or prompting

Equity 

Research 

Report

● Key Highlights

● Financial Metrics 

● Risk Analysis

● Valuation Insights

● Recommendation

Input Output



Methodology & 

Purpose

Assess AI's ability to extract 

insights from raw regulatory 

filings.

No external data or analyst 

insights were used.
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“I want you to build a sell-side research report on Microsoft. 

I will give you some qualitative data and I want you to write 

a sell side analyst report with price target and 

sell/neutral/buy recommendation. I will also give you a 

template (which is a bofa sell side analyst report for lyft) for 

you to see the format I am looking for for this analysis.”

Prompt

Input
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Level 2: Enhanced Model with High-Level Inputs

+ Prompt

1 Financial Report: 10-K, 10-Q, 

Earnings Call Transcripts from 

the past 1 year

1

‘Based on Transcripts context, 

summarize management 

outlook & strategy with citing’

Inputs

2 Industry Report: 

• Market Sizing

• Competitive Landscape 

Analysis

3 Historical Analyst Report: 

• Analyst perspectives on 

performance, valuation and 

rating from the past 6 

months

Extraction Guidance:

• Financial/Operating Data

• Calculating Key Ratios

• Contextual Insights

2 Production Guidance:

• Rating Rule: refer to Morgan Stanley

• Predict next quarter stock return

• Format: 

4 Gross Stock Return

• Historical Stock Return

• Benchmark Index Return 

for rating evaluation

Performance Update Key Catalysts & Drivers

Rating & Risk Valuation

Exceed benchmark return   -> BUY

Near benchmark return.      -> HOLD

Below benchmark return     -> SELL



Stock Return Prediction Model

Benchmark Index
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Methodology of GPT’s Choice

Stock return prediction in all attempts (6/6) comes from linear regression of the company‘s historical return, but against di fferent data:

Dow Jones U.S. Restaurant & Bars Index

MSCI USA IMI Information Technology Index

Rationale Given

• Sector-specific Relevance

• Similar Market Risks: reflect broader trends

• Presence in the index: offer direct comparability

Company Level Historical Revenue Growth

Industry Level Overall Market Growth

Macro Level Consumer Consumption Change

Inconsistency Issue



Analysts Per level

GPT Per level

Layer 1 Layer 2

01-Nov-2024 01-Dec-2024

1 - Buy 25 5 2

2 - Hold 10 0 1

3 - Sell 0 0 0

Rec Mean 1.29 1.00 1.33

Analysts Per level
GPT Per level

Layer 1 Layer 2

01-Nov-2024 01-Dec-2024

1 - Buy 54 5 3

2 - Hold 4 0 0

3 - Sell 0 0 0

Rec Mean 1.07 1.00 1.00

Forecast Historical
Benchmark

(MSCI USA 

IMI IT Index)
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Performance Comparison 

Against Analyst Consensus Against Past Quarter Stock Return

Forecast Historical
Benchmark

(Dow Jones U.S. 

Restaurant & Bars)

3.2%

1.5%

3.5%1st  Attempt

2nd Attempt

3rd Attempt
4.1%

5.6%

9.3%
9.7%

8%

8.8%

8.8%
8.8%

9.5%

1st  Attempt

2nd Attempt

3rd Attempt

(Ending Oct.31st ,2024)



Regulation

On Sourcing

Inaccuracy & Inconsistency

Low Information Density

…And Offer Rationale

Simple Valuation Projection
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Layer 1 & 2 Delivery and Limitation

Data Analysis | Industry Insight

Judgement Formation | Thesis Organization

Quarter Revenue ($B)

Q2 FY25 68

Q3 FY25 70.5

Q4 FY25 72.8

Q1 FY26 75.2

• Strong AI adoption drives cloud growth

• Activision integration enhances gaming

• Operating leverage offsets margin pressures

• Lack analytical depth

• Lack forward-looking guidance

• Lack logical reasoning to connect facts & statements

Financial Summary

Delivery Limitation/Challenge

• Real Price: 60.76 (Oct, 2024)

Prompt with Expertise

(Layer 1 Output)



“Financial Analyst is a Bank of America Financial Equity Analyst that creates research reports 
for Chipotle, a company in the fast-food restaurant industry. Your analysis should include 
financial modeling, valuation and a written investment recommendation. You will be provided 
with an exact format and example template to follow, which will be provided at the very end. 

Use only the attached qualitative and quantitative data for your analysis. Do not use additional 
data from external websites. 

Level 3 - Custom GPT: Initialization of model 

Decomposition, parallel 

execution, integration

Initialising GPT by inserting role description   

Custom GPT

● A tailored AI tool where users can customize its behaviour and knowledge base

● Provides accurate, industry-specific outputs
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Modular Prompting Framework

Decomposition, parallel 

execution, integration

SEC filings

Industry reports

Sell-side reports

Quantitative data

Company analysis

Industry analysis

Strategy analysis

Risk analysis

Revenue build

Income statement

Cash flow 
statement

Preprocessed data
DCF forecasts and 

assumptions

Balance sheet

Sell-side research 
report with target 

price and DCF

GPT model 
pretrained on sell-

side research 

reports

Quantitative and 

qualitative analysis

Breaking complex tasks into smaller, focused prompts for improved accuracy and coherence

Modular Prompting

Model Framework
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Prompt Example: Revenue Build

Revenue 
(Restaurant Sales)

Average units
Average Weekly 

Sales (AWS)×13 ×

● Chipotle AWS = Chipotle AWS (same quarter previous year) × (1 + YoY AWS growth rate)

● YoY AWS growth rate = Same-store sales (SSS) + “AWS - SSS Gap”

● Same-store sales (SSS) = Pricing + Mix + Transaction

● Average units = average units of current and previous quarter units

“Based on company analysis, industry trends, forward guidance, management targets, macroeconomic factors, and historical data on

store openings and closures, estimate the future trend for the number of Chipotle units opening and closing over the next 17 quarters 

(from 4Q2024E to 4Q2028E). 

1. Provide your estimates in an Excel spreadsheet, clearly organizing the data by quarter and including any relevant 

visualizations (e.g., trendlines or charts) to support your forecast.

2. Write a detailed explanation of your methodology, outlining the step-by-step reasoning behind your estimates and 

referencing specific quantitative data and trends (including insights from previous prompt answers).

3. Assess the reasonableness of your estimates by comparing them with historical trends, company targets, industry 

benchmarks, and macroeconomic conditions. Discuss how you incorporated previous prompt answers into your analysis and 

address any potential sources of variability (e.g., economic downturns, shifts in consumer demand, or operational challenges).

Revenue Breakdown

Specific example: prompt for forecasting Chipotle units opened/closed in quarter



Prompt Example: Revenue Build

Comparing forecasted units to MS forecasted units

“Growth Aligned with Trends: The forecast reflects Chipotle’s 

long-term goal of 7,000 units, scaling historical growth of 50 units 

per quarter and 2.6 YoY unit growth to account for accelerated 

expansion via Chipotlanes and international markets.

Realistic Growth: Projects unit opening follows a balanced YoY 

growth, scaling early growth and moderating later as the company 

matures.

Seasonality & Feasibility: Unit openings are aligned with 

Chipotle’s seasonal trends and operational strategy. Consistent with 

historical data, closures remain stable at around 3 units per quarter, 

reflecting disciplined growth.”

• Strategic Growth Alignment with Historical Trends: The forecast 

reflects Chipotle’s long-term target of 7,000 units, leveraging historical growth rates. 

Over the past periods, unit openings averaged around 50 units per quarter, with 

YoY growth in openings averaging 2.6 units. The forecast scales this up moderately 

to reflect the accelerated expansion driven by Chipotlanes and international 

markets, ensuring alignment with the company’s growth trajectory.

• Seasonality and Operational Feasibility: The forecast accounts for 

Q4 consistently being the most active quarter for unit openings, with numbers 

increased by approximately 30% in Q4 compared to other quarters. This reflects 

Chipotle’s strategic emphasis on year-end operational execution and capitalizing on 

seasonal consumer patterns. Meanwhile, closures are kept steady at an average of 

3 units per quarter, reflecting Chipotle’s historically stable operations and 

disciplined growth.

• Realistic YoY Growth: The projected unit openings follow a balanced 

YoY growth, consistent with historical patterns of variability (±14.6 units standard 

deviation). By scaling growth in early quarters and moderating it toward the end of 

the forecast horizon, the assumptions maintain a realistic pace while aligning with 

market demand and operational capacity. This ensures the growth trajectory 

remains feasible and resilient to external factors.

Shortened reasoning for forecasts by GPT model



“You are a sell-side equity research analyst at 
Bank of America tasked with creating a sell-
side research report for Chipotle. Using the 
data from Chipotle’s Q4 2024 report, create 
an outlook for Q1 2025 using the template 
provided and fill out the quantitative metrics.”

Provide Prompt and 

template  

30

Final Prompt

Pre-training the model

1. Input BofA sell-side research reports

2. Extract and replicate the formatting and style of BofA reports

3. Generate a standardized research report template
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Chipotle Mexican Grill Big XQ traffic beat drives EPS 

upside; expect share gains to persist

Reiterate Rating: BUY | PO: 71.00 USD | Price: 51.78 USD

Strong XQ; expect XQ txns to recover post weather/tech

While CMG’s XQ SSSG handily beat expectations on the 

topline (11% vs 8.4%/8.8% and the all-important transaction 

count (8.7% vs 4.5%/6.0%), we believe investors are most 

focused on the deceleration through the quarter (XX was the 

strongest month) and softer start to XQ. 

We continue to view the current demand environment as 

consistent with a slower – but still healthy – macroeconomy. 

As seasonality has shifted post-COVID, the summer in 

particular has been difficult to forecast (longer vacations/work 

from home) and we view the low end of the reiterated comp 

guide (mid to high single digits) as conservative. 

Which one is the AI report? 

Chipotle Mexican Grill: Sustained Growth and Innovation 

Drive BUY Rating 

Reiterate Rating: BUY | PO: $72.50 USD | Price: $61.25 USD

Solid QX Performance Points to Strong QX 202X Trajectory

Chipotle's QX 202X performance delivered stronger-than-

expected margins and solid same-store sales growth, supported 

by operational efficiencies and digital adoption. With a robust 

pipeline for QX 202X, including planned promotional activities and 

new product launches, we anticipate continued momentum.

QX 202X SSSG of 8.2% exceeded expectations of 7.5%, 

underpinned by transaction growth and a modest increase in 

average check size. Management's continued focus on labour 

optimization and cost controls has set a solid foundation for 

sustained profitability.
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Analyst report 
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GPT-Model generated report 



Model Performance: Comparing Model vs Analyst Estimates



Limitations/Criticism

Decomposition, parallel 

execution, integration

Results of little human guidance: 

● Model lacks understanding for how a sell-side 
research analyst constructs a report

● Unrealistic assumptions when forecasting the 
DCF model

● GPT is inept at analysing complex excel 
spreadsheets.

● The first prompting stage is stable

● Model would generate different assumptions 
that heavily impacted results of DCF 

● Requires human guidance  

Unrealistic Stock price 

Chipotle Mexican Grill Research Report

Investment Summary

Reiterate Rating: BUY | Price Objective (PO): 

$2,020.00 | Current Price: $1,780.00

35
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Evaluation Metrics 

● Each criterion focuses on a specific 

aspect of performance or perception

Criteria Definition

Ease of 
Generation

How simple is the process of 
generating the report?

Stability How stable are gen AI predictions 
(B/H/S)?

Forecasts 
comparison

How often does the AI rating (B/H/S) 
agree with analyst ratings? 

Utility Compared to the analyst report, which 
one strikes people as more useful? 

Discernibility Can people tell which one was AI 
generated? 

Layer 1 low low

Levels of Input Prompt Complexity

Layer 2 medium

Layer 3 high high

Model Structure

Human participation

Evaluation metrics

high



Utility sub-criteria Definition

Clarity and Logical 

Structure

Is the report well-organized, easy to 

understand, and follow a clear and logical 

flow?

Accuracy Are the data, calculations, and conclusions 

correct and free from errors?

Comprehensiveness Does the report cover all critical aspects? 

Depth of Analysis Does the analysis go beyond surface-level 

observations to provide deep insights with 

strong  support and reasoning? 

Actionability Are the recommendations (B/H/S) clear, 

grounded in sound reasoning, and supported 

by robust model calculations with adequate 

explanation?38

Evaluation Metrics—Utility

● Utility is assessed through a breakdown of sub-criteria to ensure a thorough and objective 

evaluation of reports.

Excellent (5) Provides  clear, actionable 

recommendations grounded in sound 

reasoning and robust models.

Good (4) Recommendations are actionable 

and mostly well-supported, with 

minor gaps in reasoning.

Average (3) Recommendations are present but 

lack sufficient clarity, justification, or 

explanation.

Poor (2) Recommendations are  impractical, 

or insufficiently explained.

Very Poor (1) No actionable recommendations or  

entirely unsupported suggestions.

Table:  Utility sub-criteria Table:  Scoring Rubrics
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Evaluation Results

Ease of Generation

● Layer 1: Simple

～4 prompts, 80 words

● Layer 2: Moderate

~20 prompts, 700 words

● Layer 3: Hard to 

train, easy to use

~20 prompts (2000 

words) for customization; 

1 prompt for usage

Stability Forecasts comparison Discernibility

Relatively stable with 

some variation. 

Stability depends on 

prompts. Without clear 

constraints:

The model exhibits 

moderate variations in 

structure/sections, 

valuation methodologies, 

types of information 

analyzed, and final 

results.

More granular 

prediction: 

From Layer 1 to Layer 3, 

predictions become more 

granular.

● Layer1: Ratings

● Layer2: Adds return 

forecasts.

● Layer3: 

Incorporates price 

targets, calculated 

using DCF.

● AI integrates vast 

information 

efficiently, producing 

human-like reports.

● Limitations: lacks 

deep reasoning and 

understanding of 

complex 

interconnections.

● Differences are more 

pronounced in 

complex companies 

requiring subjective 

judgment.
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Evaluation Results of Utility

● Analyst scores are higher than LLM models

● Progressive improvement in model scores (from Layer 1 to Layer 3)

● Chipotle (a pure-play company) shows greater score gains than MSFT (a more complicated 

company)

Table: Average Score of Reports (From 8 team members)
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Evaluation Results of Utility



Qualitative data

● Provides insights into 

industry trends, competitive 

landscapes, and regulatory 

environments. That allowed 

the model to be more 

forward looking. 

● Including qualitative data 

significantly improves 

valuation accuracy. Leading 

to precise and reliable 

forecasts

42

Quantitative vs Qualitative data

Quantitative data

● Adjusts financial variables 

such as growth rates, 

discount rates, and margins 

(sensitivity analysis)

● Directly affects price targets 

and valuation results.

● Quantitative data alone 

results in less accurate DCF 

models.

Prompting

● Detailed prompting ensures 

precise numerical 

adjustments for sensitivity 

analysis, with inclusion of 

multiple valuation methods 

for robustness.

● Broad guidance may miss 

critical quantitative factors 

like growth rate variances.



Quant Example

● DCF Valuation: "Microsoft’s historical revenue 

CAGR of 10% is used in a DCF model, with 

WACC at 8% and a terminal growth rate of 3%, 

resulting in a price target of $470."

● Sensitivity Analysis: "Varying WACC between 

7% and 9% showed a price range of $440-$500, 

demonstrating how quantitative inputs directly 

affect valuation."

Qualitative example

43

● Strategic Insights: "Microsoft’s growth in AI 

through partnerships with OpenAI and strategic 

acquisitions (e.g., Activision Blizzard) creates a 

competitive advantage that underpins the bullish 

thesis."

● Risk Context: "Competitive pressures from AWS 

and Google Cloud limit Azure’s potential, aligning 

with qualitative assessments of market dynamics."

Report examples
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Natural Language Processing (NLP) Analysis

● We want to compare primary themes and lexical similarity between AI 

generated reports and an actual sell-side analyst report 

● Leverage text cosine similarity to compare lexical similarity and Term 

Frequency-Inverse Document Frequency (TF-IDF) to perform a keyword 

thematic analysis 
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NLP Analysis Results

Rank Keyword (AI) Weight (AI) Keyword (Human) Weight (Human)

1 metric 0.3668 eps 0.4777

2 price 0.3668 cmg 0.4777

3 cost 0.3437 usd 0.4246

4 usd 0.2445 sssg 0.2654

5 dec 0.2445 research 0.2654

66%
Degree of lexical overlap as 

measured by cosine similarity
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AI vs Human Sell-Side Research: Key Differences

Key Insights:

● AI-Generated Report:

○ Focus on generic terms: metric, price, cost.

○ Emphasis on quantitative, formulaic analysis.

○ Lacks industry-specific context and qualitative depth.

● Human-Authored Report:

○ Includes nuanced, industry-relevant terms: sssg (same-store sales growth).

○ Blends quantitative data with qualitative insights: research.

○ Higher emphasis on critical financial metrics: EPS.

● Cosine Similarity:

○ Moderate overlap (0.66) due to common financial terms, but diverges in depth 

and specificity.
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Pros and Cons of GenAI

48

● Inconsistent with complex 

business models 

● Inaccuracy 

● Lack of reasoning and 

granular understanding of 

the underlying business 

● Synthesizing large amounts of 

data 

● Highly customizable to user 

requirements 

● Strong performance in routine 

tasks 
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Thank you!

Q&A
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