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1. Interactive Dashboard

2. LLMs for Fundamental Analysis

3. Narrative Disclosure Analysis using LLM

4. Do LLMs better interpret XBRL?

Primarily Use Case

To demonstrate how regulators can use XBRL data for compliance  

monitoring, enforcement and oversight.
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Fundamental Analysis with 

Interactive Dashboard

Objective:

Analysis using interactive dashboards set-up from face financial data 

to identify patterns and outliers.
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Interactive Dashboard

• ESEF reports from 

filings.xbrl.org

• Data points from the tagged 

reports / derived numbers

• It is straightforward to 

leverage XBRL data for use 

within off the shelf analytics 

tools of your choice
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Effective Tax Rate

Interactive Dashboard
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ESEF reports to analytics

ESEF Report Transformation

ESEF 

iXBRL Report

Converted to 
xBRL-JSON

Transformation

Load in GPT4

Analytical Tool

• Normalised the currencies
• Filtering for Numeric Data
• Converted to a consolidated 

datasetUnderstood by 
programming 
languages & 
analytical software

Source: filings.xbrl.org

Scan to access the 

ESEF dashboard
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Fundamental Analysis with GPT-4

Objective:

The purpose of this presentation is to explore how well LLMs can consume and analyse 

XBRL data at scale

Using simple English language to query fundamental data for across reports

• Use case 1 – Identify exceptions among companies that are losing money.

• Use case 2 – Categorise companies by their Leverage Ratios to examine trends.
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Outliers -  Loss Making

Fundamental Analysis with LLM 
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Drill down to the report 

Fundamental Analysis with LLM 

CARLSBERG A/S filing 

to Virk for period 

ending 31 Dec 2023

Source: https://filings.xbrl.org/5299001O0WJQYB5GYZ19/2023-12-31/ESEF/DK/0/Carlsberg-2023-12-31-en/reports/ixbrlviewer.html#f-ixv-57 
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Clustering

Clustering Analysis with LLM 

• Clustering
• Group based on properties

• Financial analysis to find
• Similar companies
• Spot outliers

• How to do clustering
• Use a clustering algorithm library
• (some code)! 

With LLM this process this much easier!

Source - https://www.analyticsvidhya.com/blog/2021/05/what-why-and-how-of-spectral-
clustering/
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Leverage Analysis 

Clustering with LLM 
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Exploring a cluster 

Clustering with LLM 

Most in the clusters are Banks with high 

leverage which is reasonable, but there 

are outliers as well!

A lot of financial numbers or 
combination can be used for clustering 
– options to explore !
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Empowering business users

Fundamental Analysis with LLM 

• Fundamental Analysis using 

GPT opens up a lot of 

opportunities

• Exploring aspects beyond 

the pre-configured views

• Empowers business user
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Narrative Disclosure Analysis 

with GPT-4

Objective:

Insights from narrative disclosure using large language model

• Use case 1 – Identify if there are any change in narrative text as compared to last year

• Use case 2 – Spot outliers in “Going Concern” across companies for further analysis

• Use case 3  - How objective are the ESG mitigation disclosures
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Has there been any substantial change?

Narrative comparison YOY

• Narrative disclosures like 

accounting policy are static

• Any meaningful changes 

might be worth to note

Source: https://filings.xbrl.org/213800OQLX64UNS38U92/2023-12-

31/ESEF/GB/0/213800OQLX64UNS38U92-2023-12-31/reports/ixbrlviewer.html
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Has there been any substantial change?

Narrative comparison YOY

Data – 
2 ESEF report of 
consecutive years in 
xBRL-JSON format.
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Has there been any substantial change?

Narrative comparison YOY

Trying to do its best with 
HTML tag

Reminder HTML 

styling is discarded 

automated analysis
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Results

Narrative comparison YOY

Company 1 

(Nestle):

 No change

Source  | Company 1: https://filings.xbrl.org/entity/549300EAEU8YV8MQXP30  | Company 2 : https://filings.xbrl.org/entity/213800VDXQDA7KD2IQ21

Company 2 (ASCENTIAL PLC):

Minor difference + new policy related to Environmental related 

expenses

https://filings.xbrl.org/entity/549300EAEU8YV8MQXP30
https://filings.xbrl.org/entity/213800VDXQDA7KD2IQ21
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Easy comparison

Narrative comparison YOY

Narrative disclosure comparison 

- Useful insight

- A simple language query

- without coding
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Does narrative disclosure provide any clue

Patterns in Narrative across companies

• Thematic analysis of specific disclosure

• Compare the narrative across companies

• Pattern / Similarity/Outliers

• TF-IDF scores for narrative text 

A combined score - 

• How many words?

• Frequency of words?

• How rare is the word? Source -  https://medium.com/analytics-vidhya/demonstrating-calculation-of-tf-idf-from-
sklearn-4f9526e7e78b
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Data – Going Concern disclosures from 184 ESEF reports

Patterns in Narrative across companies
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Distribution of TF-IDF scores

Patterns in ‘Going Concern’ disclosure 

High TF-IDF scores 
means they have 
used 
more words & 
unique words 
than the rest 
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Sample disclosure text

Patterns in ‘Going Concern’ disclosure 

Extract of typical ‘Going Concern’ disclosure - (TF-IDF scores  - 8.9)

An outlier ‘Going Concern’ disclosure 

TF-IDF scores  - 14.6

• Volume dropped by 24%

• Lower Demand

• ..no sign of recovery

BAKKAVOR GROUP PLC  2023 report

VICTREX PLC 2023 report

BAKKAVOR GROUP PLC  : https://filings.xbrl.org/213800COL7AD54YU9949/2023-12-30/ESEF/GB/0/213800COL7AD54YU9949-2023-12-30/reports/ixbrlviewer.html

VICTREX PLC - https://filings.xbrl.org/213800UYNPHAUNHPXL67/2023-09-30/ESEF/GB/0/213800UYNPHAUNHPXL67-2023-09-30/reports/ixbrlviewer.html

https://filings.xbrl.org/entity/213800COL7AD54YU9949
https://filings.xbrl.org/entity/213800UYNPHAUNHPXL67
https://filings.xbrl.org/entity/213800COL7AD54YU9949
https://filings.xbrl.org/213800COL7AD54YU9949/2023-12-30/ESEF/GB/0/213800COL7AD54YU9949-2023-12-30/reports/ixbrlviewer.html
https://filings.xbrl.org/entity/213800UYNPHAUNHPXL67
https://filings.xbrl.org/213800UYNPHAUNHPXL67/2023-09-30/ESEF/GB/0/213800UYNPHAUNHPXL67-2023-09-30/reports/ixbrlviewer.html
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High TF-IDF and corelations with  Fundamental Numbers

Patterns in Narrative disclosure 

• Correlation with Face 

Financial Data

• Decrease in revenue, 

profit and cashflow

VICTREX PLC - https://filings.xbrl.org/213800UYNPHAUNHPXL67/2023-09-30/ESEF/GB/0/213800UYNPHAUNHPXL67-2023-09-30/reports/ixbrlviewer.html

https://filings.xbrl.org/entity/213800UYNPHAUNHPXL67
https://filings.xbrl.org/213800UYNPHAUNHPXL67/2023-09-30/ESEF/GB/0/213800UYNPHAUNHPXL67-2023-09-30/reports/ixbrlviewer.html
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Statistical measure calculations with ease

Patterns in Narrative across companies

• Relatively complex statistical 

measure

• spot unique disclosures

• without necessarily knowing 

Statistics & Coding
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Objectivity Analysis

ESG narrative disclosures

• ESG disclosures - 

Narrative heavy

• Text analytics models 

are useful
• Detect hints of 

greenwashing? 

Source: https://www.forbes.com/sites/jonmcgowan/2024/05/13/canada-launches-

greenwashing-investigation-into-lululemon/?sh=7e6ab370196e
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Indian ESG Disclosure Assurance Requirement

Greenwashing in ESG disclosure 

• ESG reporting has been 

mandatory for top 1000 listed 

companies from 2023 in XBRL

• Assurance requirements now 

being introduced

Source – Balanced Framework for ESG reporting 
https://www.sebi.gov.in/sebi_data/meetingfiles/apr-2023/1681703013916_1.pdf

Dashboard Indian ESG 

XBRL data:
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Analysis of Indian ESG XBRL data

Objectivity in ESG narratives

Disclosure -“Approach To Adapt Or Mitigate Risk identified”

Analysis of 6500 

disclosures text from 

1000+ Indian ESG reports



@xbrlint

Examples from objective analysis

Objectivity in ESG narratives

Address and manage crises in 

both tangible and intangible 

ways that we believe will 

mitigate impacts effectively

SubjectiveObjective Continually invest in employee capability 

through mandatory training programs, 

with a minimum of 40 hours of training 

per employee per year, to enhance 

operational efficiency and safety
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Examples from objective analysis

Specific Words in Disclosures

Vague Words
We have set up a year-on-year 

target of 5% for reduction in 

energy consumption, enforce 

these targets through regular 

audits and compliance check

Assertive Words

As an organisation, we recognize the 

imperative to strive for better compliance and 

transparency, aiming to improve our systems 

and processes continuously
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Experiment with PDFs

LLMs and unstructured data

Chat GPT understand PDFs annual 

report?

- It does; 

- but …
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Experiment with PDFs

LLMs and unstructured data

Where PDFs 

extraction goes 

wrong

Difference in terms so not able to compare from PDFs

Total equity attributable to equity  holders of the Company 

v/s

Total equity attributable to the Company's shareholders  (translated from Greek)

Consolidated / Standalone accounts in different sections
Where labels  do  not correspond the figure,  values are not 

parsed
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A resounding yes!

Do we still need XBRL?

• Digital Data is increasingly the 

primary source of data 

consumption

• The source data MUST be the 

responsibility of company 

management 

• Cannot be left to different AIs to 

create their own versions of 

fundamental data, all with 

slightly different answers.
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Explore LLMs for analysis

Conclusions

• Enhancing Traditional Analysis: 
• Leverage LLM in addition to 

conventional analysis methods

• Beyond Predefined Metrics: 
• Opportunities to explore data beyond 

the constraints of predefined 
dashboards

• Natural Language Queries: 
• Reduces the need for extensive 

statistical training

• Structured Data Advantage: 
• Vastly better LLM results with well-

structured data Feel like experimenting?
Start with one xBRL-JSON report and ask questions.
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The information contained in this presentation represents the opinions of the speaker  and 

may not represent the views of XBRL International, the Board of XBRL International  or the 

consensus opinions of the XBRL Standards Board or Best Practices Board. Nothing  in this 

presentation should be taken to be investment advice and all data representations  are 

merely indicative. The reader should note that only XBRL Specifications that have reached 

Recommendation status are considered final and suitable for use in software and  mission 

critical systems and must then be used in line with the XBRL International License  

Agreement. XBRL®, Inline XBRL , Table Linkbase  and the XBRL mark are Registered  

Trademarks or Trademarks of XBRL International Inc in the European Union, United States,  

China, Japan, India and internationally and may not be used without the permission of  XBRL 

International, Inc including through its Trademark policies and agreements.

Copyright © 2001-2024 XBRL International Inc. All rights reserved. No part of this  

presentation file may be reproduced in any form or by any means without written  

permission from XBRL International Inc.
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Constrains of the experiments

Caveats

• Not Magic /Perfect

• Not an academic study

• Not an LLM expert

• Purely based on XBRL report and did 

not refer to the taxonomy

• Element names resembled the 

semantic meaning

• Disclosures in English language

• GPT-4 our version could not consume 

report with large text data

too powerful 

to ignore
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Questions?

revathy.ramanan@xbrl.org
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How well does GPT-4 understands xBRL-JSON

Recognises the 

structure

Understands the meta 

data of facts

Understands the 

content of the report
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