
Sumedha Rai
New York University | Acorns Grow
Senior Data Scientist

NLP and GenAI in 
FinTech



What is Natural Language Processing (NLP) in Artificial Intelligence (AI)?

TEXT 

ANALYSIS

TEXT 

GENERATION

Virtual 

Assistants/ 

Chatbots
Language 

Translation

Sentiment 

Detection

Two main use 

cases

Diverse 

Applications Text 

Summarization

Human Language Understanding

● Teach machines to understand + interpret + generate human language

● Seamless communication between humans and computers

● Analyze VAST amounts of textual data



Some common problems in Fintech Ingesting long 

documents

Important themes 

to work on

Fraud detection 

and prevention

Understanding 

your customers

Customization: 

product/

communication

Some common problems in Fintech



Sources of text in a fintech firm?

Customer feedback 

(complaints/ surveys/ 

emails

Claims calls (agent 

feedback + customer 

data)

Company’s data 

(website/ blogs/ 

learning platform/ 

internal)

Transactional data 

(descriptions)

Regulatory and legal 

data (data laws/ fintech 

laws



What are some NLP use cases in fintech firms?

Sentiment and 

theme detection

Topic modeling

Document 

summarization

Document analysis/ 

NER detection

Personalization 

Better Chatbots 

Fraud Detection 



Example: Topic Modeling

* Publicly available dataset of customer complaints about financial firms compiled directly by Consumer Financial Protection Bureau

** Graphs: https://adatis.co.uk/building-an-lda-topic-model-with-azure-databricks/ (left)

Sangaraju et al [2022], Topic Modelling on Consumer Financial Protection Bureau Data: An Approach Using BERT Based Embeddings (right)

BERTopic

LDA

Top words: powerapp, flow, 

user, screen, power
Topic 1 = 

30.4% tokens

https://adatis.co.uk/building-an-lda-topic-model-with-azure-databricks/


Example: Topic Modeling 

Latent Dirichlet 

Allocation (LDA)

Latent Semantic 

Analysis (LSA)

LDA2vec

BERTopic (different 

variations)

A topic modeling technique that leverages the BERT embeddings and c-TF-IDF to 

create dense clusters of topics, offering contextually relevant topic identification

An algorithm that combines Word2Vec's word embeddings with LDA's topic 

modeling, capturing both local context of words and their topic memberships.

A generative probabilistic model with Bayesian statistics.It assumes that a document is 

generated by first choosing a distribution over topics and then, for each word in the 

document, choosing a topic from this distribution and selecting a word from that topic.

Uses Singular Value Decomposition (SVD), a linear algebra framework. Reduces the 

dimensionality of the term-document matrix to capture the underlying structure, 

helping to identify patterns



Example: Entity Recognition

*  the number may vary depending on the model

● Spacy has ~15* entities that it can recognize

● You can customize/ add your own entities on top of 

the existing entities 

input

output

input

output

DATE: Dates/ periods of time

PERSON: Individuals (real/fictional characters)

MONEY: currencies/ amounts

FAC: facilities/ buildings

GPE: geopolitical entity (countries, cities, states)



Example: Document/ Text Summarization

● Extractive can be easier and more accurate

● Abstractive is how humans would summarize 

(english sentences)

*https://devopedia.org/text-summarization

Data Law/ Filing

Summary

Translated 

Summary

NLP text 

summarization 

model

NLP language 

translation model

Potential flow

● Quarterly Earnings/ 

Annual Reports

● Data Laws from different 

countries

● Investment prospectus

● Legal and compliance 

documents

● Financial news analysis 

(daily topics!)

● Claims documents

● Industry Reports

● Internal docs



What is Generative AI?

• Type of AI that can generate new content

• It can be text, images, music, speech to text, text to 

image

• Process: 

1. Learn patterns, styles, sequences + knowledge from 

very large datasets

2. Use this learned information to generate new 

creations that mimic the original data in some way

Personalized 

Content 

Creation

Business 

Content 

Creation

Data 

Augmentation

Creative 

Designing

Scenario 

simulations

Coding



GenAI in Action
Example: Sentiment Analysis

● Out of the box options are quite good 

for use cases that are not very niche -

understanding customer feedback and 

sentiment

● If numerical values are to be more 

indicative/ comparative in nature, this 

can be powerful quick tool for 

analysis

● Similar analysis can be done for 

themes and topics



Example: Topic Modeling



Example: Topic Modeling
Give me 

two 

subthemes

Give me two 

broad themes 

but only 2 

words each



Zero Shot Prompting

Few Shot Prompting

Zero examples of how the task should be solved - LLM relies on the existing 

knowledge and understanding of language

Few examples given for model to learn but no updation to model weights; 

model uses provided context to generate response

Model retains 

context within a 

conversation

“Prompting” 

can be different 

from “learning”

Context lasts 

for a session



Example: Named Entity Recognition: 

LLM + Langchain

Langchain: Framework for developing 

applications that are powered by LLMs



Entrepreneurial GenAI in 

action
1

2

● Everything that we have seen in the LLM chatbot environment can be integrated into a company’s code/ internal infrastructure using 

APIs

● Some of them can also be downloaded freely such as the LLAMA models by Meta



Ethical use of NLP and Gen AI

Bias and 

discrimination

Data Privacy

Hallucinations

Data Security

Transparency

Respectful 

content 

creation



Thank you!

Questions?
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