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FinTech

The Financial Stability Board (FSB)

FinTech is technology-enabled innovation in financial services that could result in new business models, applications, processes or
products with an associated material effect on the provision of financial services.



Financial Services

Overview of FinTech Application

Simple : Using technology to improve financial services.

the fundamental services haven't changed. only the way to provide the service change

Payments
Deposits and Lending
Market Provisioning
Capital Raising
Insurance
Investment Management





Capital Rising, Investment Management & Market Provisioning are more related to NLP

example of FinTech improving Service

Banking Sector is the Most Affected
Common People are Target audience
Provide Automated Service for Target Audience



embedded banking & emotional banking are the mechanisms that allow Bank 4.0  to work

embedded banking



Emotional Banking : Proactive AI Assistance

NLP in Finance
Two Traditional NLP research

Sentiment Analysis

Dictionary Construction

mention 3 research papers related to Dictionary Construction

When Is a Liability Not a Liability? Textual Analysis, Dictionaries, and 10-Ks

NTUSD-Fin: A Market Sentiment Dictionary for Financial Social Media Data

key part of Bank 4.0  b.c remove the boundary between financial and non-financial platforms
financial services are integrated directly into non-financial platforms.
use Open APIs (Open Banking), which make it easy to add financial functions to third-party platforms
example : buying a game in a stream service

providing "assistance for all about money" exactly when and where a customer might need it

build dictionaries that accurately reflect the "tone" of financial documents, as general-purpose sentiment dictionaries often fail in this
context

TIM LOUGHRAN, BILL MCDONALD
three-fourths (73.8%) of the words flagged as negative by general dictionaries were actually neutral within business context.
created the Loughran-McDonald (LM) Financial Dictionary, which remains an industry standard for calculating financial document
sentiment today.

market sentiment dictionary built from over 330,000 labeled posts on financial social media to evaluate investor attitudes.

https://onlinelibrary.wiley.com/authored-by/LOUGHRAN/TIM
https://onlinelibrary.wiley.com/authored-by/MCDONALD/BILL




Automatic Domain Adaptation Outperforms Manual Domain Adaptation for Predicting Financial Outcomes

Core Finding : Automatically generated or adapted sentiment dictionaries perform better than manually created ones when forecasting
financial market movements



Index Construction

use text mining to build indices that can reflect or predict significant economic events using keyword matching

Measuring Economic Policy Uncertainty



Economic Policy Uncertainty Index for Taiwan

Goal: The index is designed to reflect or predict significant economic events by analyzing textual data.
Method: It traditionally uses keyword matching, where researchers count specific keywords in newspapers to build a quantitative data
point



Measure Country-level Socio-Economic Indicators with Streaming New: AN Empirical Study

Findings : 
The "Marginalisation" of Taiwan

proposed automatically indicator construction method with the technique of event extraction & NER





NLP in FinTech Applications

Know Your Customer (KYC)

a fundamental process necessitated by the highly regulated nature of the financial industry, requiring institutions to evaluate both legal
persons (corporations) and natural persons (individuals) across various aspects such as identification and credit evaluation



KYC - Cooperate Customer

Past
Event Extraction
Event Summarization

Future



Financial institutions use NLP to summarize a company's past events when first time facing.

Event Extraction

paper :

Event Forecasting
Identifying Predictive Causal Factors
Causality Detection

Relation
Complex Relation Extraction
Network Embedding

Other Scenarios
Exaggerated Numeral Information Detection
Legal Issues
Risk Prediction

converting past event unstructured documents into structured tables

Doc2EDAG: An End-to-End Document-level Framework for Chinese Financial Event Extraction ->
End-to-end document-level financial event extraction.



Event Summarization

paper :

A Unified Model for Financial Event Classification, Detection and Summarization



Future Event Forecasting

papers :

Causality Detection

focuses on establishing directional, cause-and-effect relationships between variables rather than simple correlations (, not just )

Forecasting Firm Material Events from 8-K Reports
Uses SEC filings (8-K reports) to predict future important corporate events.



papers

Identifying Predictive Causal Factor

both causality detection & Identifying Predictive Causal Factor deal with understanding relationship between variables, but focus is
different

Identifying Predictive Causal Factor
isolates the specific variables that directly drive and reliably forecast an outcome,

papers

Complex Relation Extraction

identifies implicit and explicit relationships between companies and industries through transaction records, news, and contact histories

papers :

NTUNLPL at FinCausal 2020, Task 2: Improving Causality Detection Using Viterbi Decoder
-> Build NLP models specifically for detecting causal relationships inside financial text.

Identifying Predictive Causal Factors from News Streams
-> find cause from news stream

Extracting Complex Relations from Banking Documents
Extracting Complex Relations from Banking Documents

Financial Text Data Analytics Framework for Business Confidence Indices and Inter-Industry Relations



Network Embedding

representing companies as vector

papers

Exaggerated Numerical Information Detection

paper

News2vec: News Network Embedding with Subnode information
Build graph embeddings of a company from financial news.



Legal Issues

Identifies active litigation

papers

Risk Prediction

papers

KYC - Personal Customers

Unlike corporate KYC (understanding companies), Personal KYC focuses on understanding an individual customer.

Numeracy-600K: Learning Numeracy for Detecting Exaggerated Information in Market Comments
Created a 600K dataset for numerical reasoning in financial text

Step-Wise Refinement Classification Approach for Enterprise Legal Litigation
A step-wise refinement classification approach for enterprise legal litigation replacing Black-Box (NN)

e-Commerce and Sentiment Analysis: Predicting Outcomes of Class Action Lawsuits
demonstrating that the textual sentiment in corporate SEC disclosures (MD&A and Market Risks sections) can accurately
predict the outcomes of securities class action lawsuits against e-commerce companies

evaluate the operation of a company for a customer oriented product

Learning to Learn Sales Prediction with Social Media Sentiment
Transferring knowledge from source products significantly reduced sales prediction error for new target products compared to
traditional time-series and baseline models.

Interpretable Operational Risk Classification with Semi-Supervised Variational Autoencoder
presents SemiORC, a semi-supervised text classification framework that addresses two major hurdles in automated Operational
Risk Management (ORM): severe data imbalance (sparse labels) and a lack of model interpretability.



traditional KYC relies one

NLP for personal KYC

Writing Style Analysis

paper

personal knowledge graph

Instead of treating every customer as isolated information, build a graph connecting everything known about them.

application forms
credit reports

You Write Like You Eat: Stylistic variation as a predictor of social stratification
analyze a customer's writing style to predict their social stratification (social class), which helps in risk and credit assessment



Early Detection

Credit Problem
Start attacking the problem earlier

Diseases



Know Your Product (KYP)

Traditionally, KYP meant that financial advisors had to understand the basic characteristics of products (stocks, bonds, insurance, mutual
funds) before recommending them.

In modern FinTech, KYP becomes much broader:

in here, product can be stock

Task Information Source Goal Main Contribution

Earnings Call 
Analysis

Transcript + Voice Predict stock risk Introduced multimodal (text + audio) financial prediction

Earnings Call Q&A Analyst–Executive 
dialogue

Predict financial risk Showed Q&A is more informative than prepared 
speeches

Analyst Behavior Analysts' questions Predict changes in analyst 
forecasts

Used semantic + pragmatic features to model analyst 
decision making

Numeral 
Understanding

Financial tweets Build market indicators Treated numerals as structured financial information 
instead of plain text

Earnings Conference Call Analysis

An earnings conference call

The insurance companies can encourage and support their customers to get treatment early
Benefit to both insurance institute and their customers

continuously updating product information
estimating future prospects
evaluating risk
explaining recommendations with AI



papers :

Risk Prediction from Earnings Call Q&A

the Question & Answer section is often more informative than prepared speeches.

papers :

Analyst Behavior Analysis

predict changes in financial forecasts by analyzing how professional analysts interact with company leaders during Q&A sessions

papers :

a live audio meeting where a public company's top leaders discuss their financial results, share future goals, and answer questions
from market experts
contain text, audio data

What You Say and How You Say It Matters: Predicting Financial Risk Using Verbal and Vocal Cues
used to analyze both the transcripts (textual data) and vocal cues (audio data) from these calls to predict stock price volatility
can notice even if Text looks positive But voice sounds hesitant.
Predicts future stock volatility (financial risk)

Financial Risk Prediction with Multi-Round Q&A Attention Network

Introduced attention over multiple Q&A turns.

Showed Q&A contains stronger predictive signals than prepared speeches.
Improved financial risk prediction.

Modeling Financial Analysts' Decision Making via the Pragmatics and Semantics of Earnings Calls
analyze the programmatic and semantic features of the questions analysts ask to understand their underlying decision-making
process



Understanding Numbers in Social Media

utilizes social media data (such as Twitter) to extract numerals and construct indicators. Research shows that investors on social media
("the crowd") tend to be more progressive with their price targets compared to professional analysts, though following them can yield
similar results

papers :

to predict changes in analyst forecasts, such as adjustments to a company's "price target"
finding : specific analysis ask into more specific direction

Fine-grained Numeral Understanding in Financial Tweet



Satisfy Your Customer (SYC)

the most important issue in the FinTech

Topic Main NLP Task Main Contribution

Wealth management Recommendation Combine news and prices to recommend portfolios

extract and classified number into categories
release The FinNum Benchmark Dataset:



Topic Main NLP Task Main Contribution

Story ending prediction Narrative reasoning Shows narrative prediction methods can inspire financial 
forecasting and advice

NClaim Claim detection Detect investment recommendations in analyst reports

Rational classification Argument mining Evaluate the quality of evidence supporting investment advice

Analyst report quality Text classification Predict whether analyst reports are reliable

Explainable recommendation Explainable AI Recommend products together with understandable reasons

Financial content 
recommendation

Recommendation systems Personalize financial news and information

Insurance recommendation Knowledge graph 
recommendation

Recommend insurance products for cold-start users

Wealth Management Suggestion

Help customers make investment decisions automatically.

papers

inside a neural network

to recommend investment portfolios.

Story Ending Prediction → Financial Advice

Story Ending Prediction is a task that needs to select an appropriate ending for the given story, which requires the machine to understand
the story and sometimes needs common-sense knowledge.

Stock Embeddings Acquired from News Articles and Price History, and an Application to Portfolio Optimization
The model combines stock prices & financial news to recommend investment portfolios



Professional analysts perform almost the same reasoning.

They

papers

NClaim Dataset

papers

summarize facts
understand events
predict future outcomes

Discriminative Sentence Modeling for Story Ending Prediction

NumClaim: Investor's Fine-grained Claim Detection





Investment Rationale Classification

Designed for argument mining in the financial domain to identify and extract key claims made by investors.
Published with expert annotations, distinguishing between in-claim and out-of-claim numerical mentions (frequently used in tasks
like FinNum)



After detecting claims, the next step is evaluating
the supporting evidence.

papers :

Rationale Classification for Educational Trading Platforms



Accurate vs Inaccurate Analyst Reports

papers

Measuring Forecasting Skill from Text

Explainable Recommendation

Traditional recommender : recommend stock A -> no explanation

Explainable recommender : recommended Stock A -> lower risk / similar return / fits your profile

papers

Try This Instead: Personalized and Interpretable Substitute Recommendation

Automates the classification of whether a student's rationale is thoughtful or not using convolutional neural networks (CNNs) and
support vector machines.

forecasting skill can be accurately measured directly from the language used in predictions, proving that high-accuracy forecasters
exhibit distinct linguistic patterns (such as calibrated uncertainty, higher readability, and neutral tone) across geopolitical and financial
domains.



Personalized Financial News Recommendation

Generate recommendations with human-understandable explanations.



Every investor has different interests.

papers :

Next Cashtag Prediction on Social Trading Platforms with Auxiliary Tasks

ATBRG: Adaptive Target-Behavior Relational Graph Network for Effective Recommendation

Personalized Insurance Recommendation for new comers

Insurance differs from online shopping.

Problems

Paper

DCDIR: A Deep Cross-Domain Recommendation System for Cold Start Users in Insurance Domain

introduces personalized next-cashtag prediction on social trading platforms by combining textual BERT representations with stock
price trends, using an Attentive Capsule Network trained jointly with market-driven auxiliary tasks (predicting mention growth and
stock profitability).
By combining what people write, how stock prices move, and what's trending, the AI gets really good at guessing the exact
$CASHTAG  you'll want to talk about next!

constructs a dynamic, pair-specific sub-graph bridging user behaviors and the target item instead of representations over the entire
Knowledge Graph (which introduces noise and high computational cost).

rarely purchased
complicated products
little historical data



Further Exploration

Crowdfunding

Crowdfunding is raising small amounts of money from many people online. Success depends heavily on persuasiveness

papers :

Let's Make Your Request More Persuasive: Modeling Persuasive Strategies via Semi-Supervised Neural Nets on Crowdfunding Platforms

Use
insurance knowledge graph
user behavior from another domain
to recommend appropriate insurance products.



Builds a neural network to measure persuasiveness & identify persuasion strategies
Using word- and sentence-level attention, the model not only predicts overall request success but also pinpoints which specific
words and sentence tactics contribute most to persuasive outcomes across different crowdfunding platforms



The supervision signal is

Number of lenders who funded the request.

FinBERT

Pretrained BERT on

papers :

financial documents
general text
to create a domain-specific language model

FinBERT: A Pre-trained Financial Language Representation Model for Financial Text Mining



Compliance Checking

Banks must follow many regulations. Manual compliance checking is

Paper

Deep Semantic Compliance Advisor for Unstructured Document Compliance Checking

Anti-Money Laundering (AML)

traditionally employees manually inspect customer records, transaction histories and news.

Paper

Pluto: A Deep Learning Based Watchdog for Anti Money Laundering

slow
expensive
inconsistent.

Uses NLP to automatically compare regulations & company documents to detect compliance issues.
use Clause-Level Matching to find the most relevant standard reference clauses for any given contract clause.
use Statement-Level NLI to determines whether a contract statement semantically entails (complies with), contradicts (violates), or is
neutral toward a reference standard statement
Use Graph Neural Network (GNN) syntactic sentence encoder that builds dependency parse graphs of legal statements. This
allows the model to capture deep syntactic relationships and long-distance dependencies much better than standard sequential
encoders



Human Resource Automation

traditionally employees manually inspect customer records, transaction histories and news.

Paper

Learning to Ask Screening Questions for Job Postings

a distributed NLP batch system that uses paragraph embeddings and news clustering to automate adverse media screening,
reducing manual AML compliance workload by 67%

propose a model to suggest screening question based on job posting





Identity Verification

Paper

Are You for Real? Detecting Identity Fraud via Dialogue Interactions







Human-AI Customer Service

Paper

Service Group: A Human-Machine Cooperation Solution for Group Chat Customer Service

knowledge graph-based questions that fraudsters are unlikely to know.







Debt Collection Chatbot

papers :

Two-stage Behavior Cloning for Spoken Dialogue System in Debt Collection

Debt Collection Chatbot

papers :

knowledge graph-based questions that fraudsters are unlikely to know.



Unknown Intent Detection Using Gaussian Mixture Model with an Application to Zero-shot Intent Classification

Learning with Weak Supervision for Email Intent Detection

Federated Learning

Financial institutions cannot freely share customer data. Instead of sending data,

papers :

Federated Meta-Learning for Fraudulent Credit Card Detection

Fraud Detection

papers :

Interpretable Multimodal Learning for Intelligent Regulation in Online Payment Systems

TSBC replaces fragile, hardcoded dialogue decision trees in debt collection with a two-stage behavior cloning model that learns
high-level collection policies and selects candidate scripts directly from unannotated human collector call logs.

each institution trains locally.
Only model parameters are shared.



The Behavioral Sign of Account Theft: Realizing Online Payment Fraud Alert

built an AI detective called CIAN (used on Tencent's WeChat Pay) that checks if a shop's written description matches what they are
actually selling.
CIAN uses cross-modal and intra-modal attention to fuse merchant text descriptions with transaction flows, pairing it with a low-
rank matrix approximation explainer (CIAN-Explainer) for interpretable regulatory risk detection in WeChat Pay.



Numeracy in Financial NLP

Numbers carry much more meaning in finance than in ordinary text.

This paper proposes an ex-ante account risk prediction framework that evaluates a user's recent transaction sequence window to
predict account compromise before a thief can initiate a fraudulent transfer.



papers :

Learning to Generate Correct Numeric Values in News Headlines

Table Understanding

Financial reports contain

Introduces a pretraining method to correctly select and generate numerical values when creating financial news headlines.



These cannot be understood using plain text models.

papers :

TABERT: Pretraining for Joint Understanding of Textual and Tabular Data

balance sheets
income statements
financial tables



TAPAS: Weakly Supervised Table Parsing via Pre-training

SPot: A Tool for Identifying Operating Segments in Financial Tables

Problems Faced





Model Limitations in Fine-Grained Tasks: While current models can detect large anomalies, they struggle with "smaller modifications"
in financial numerals, which is a major issue for detecting false information

Regulatory Adaptation: Developing models that can automatically understand and check compliance when regulations or laws change
is a difficult but essential task for future research

Conclusion




