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ABSTRACT

According to Forbes, unstructured data is growing at 55-65% each year and almost 90% of it has been generated in the recent two years. More data demands the
need for more brains to process it. Today, companies use Artificial intelligence (Al) approaches to spend less time on data discovery and more time on deriving
insights from the data. Combine sentiment analysis with the expertise of financial analysts to make more informed risk assessments. Human judgment can provide
valuable context and validation. Finance and banking industry uses NLP for a variety of purposes like improved decision making, automation, data enrichment,

etc. NLP in finance automates the manual processes of turning unstructured data into a more usable form. For example, information extraction on financial annual

reports, Sentiment Analysis on financial news, ESG and asset management, Sentiment Analysis on tweets about companies, the capture of earning calls, and

acquisition announcements. It adds context to the unstructured data and makes it more searchable and actionable. It even automates tedious/boring tasks reducing
human interaction.
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Introduction

Sentiment analysis in natural language processing (NLP) can be a valuable tool in the finance industry for risk assessment and decision-making. Here's
how you can use sentiment analysis to analyze and perform risk assessment in finance:

Data Collection:

Gather relevant textual data from various sources such as news articles, social media, financial reports, and analyst opinions. These sources can provide
insights into the market sentiment.

Preprocessing:
Clean and preprocess the text data by removing noise, stop words, and special characters. Tokenize the text into words or phrases.
Sentiment Analysis:

Use pre-trained sentiment analysis models or develop a custom model to classify the sentiment of the text as positive, negative, or neutral. There are
various NLP libraries and tools available (e.g., NLTK, spaCy, TextBlob) that can help with sentiment analysis.

Feature Engineering:

Extract relevant features from the sentiment analysis results, such as sentiment scores or sentiment trends over time. These features can be used for risk
assessment.

Market Impact Analysis:

Analyze how sentiment affects financial markets. For example, positive sentiment might lead to increased stock prices, while negative sentiment can lead
to declines.

Risk Indicators:

Develop risk indicators based on sentiment analysis results. For instance, high levels of negative sentiment in news articles or social media posts related
to a specific company or industry can be a risk indicator.

Risk Modeling:
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Integrate sentiment-based risk indicators into financial models. These models can include risk assessment tools like Value at Risk (VaR), stress testing,
or Monte Carlo simulations. By incorporating sentiment data, you can make these models more dynamic and responsive to changing market sentiment.

Real-time Monitoring:

Implement a real-time monitoring system that continuously analyzes sentiment data. This allows for timely risk assessment and quick decision-making
in response to changing market sentiment.

Alerts and Triggers:

Set up alerts and triggers based on predefined thresholds for sentiment-based risk indicators. When these thresholds are crossed, it can trigger actions or
alerts for risk management and mitigation.

Machine Learning and Al:

Utilize machine learning and artificial intelligence algorithms to predict future market movements and assess the impact of sentiment on various financial
instruments.

Backtesting and Validation:

Continuously backtest the performance of sentiment-based risk assessment models to ensure their effectiveness. Adjust and fine-tune the models as
needed based on historical data and performance.

Regulatory Compliance:
Ensure that your sentiment analysis and risk assessment processes comply with relevant financial regulations and reporting requirements.
Human Expertise:

One of the approaches is Natural Language Processing (NLP) which helps companies make sense of unstructured data. NLP is a subfield of Al that helps
computers understand human language. We use NLP every day when our phone autocorrects the spelling or recommends the next word for our message.
The typical applications of NLP in Finance are:

e  Classifying Financial Documents

e  Recognizing Financial Entities

e  Understanding Entities in Context

e  Extracting Financial Relationships

e  Normalization and Data Augmentation
e  Financial Deidentification

e  Financial Document Splitting

By 2025, almost 30% of the applications of Natural Language Processing will be carried out inside Banking, Financial Services, and Insurance. Banking
has historically been the natural promoter of the application of Al, more specifically, NLP for finance, in data automation.
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NLP in Finance (BFSI sector) is already used for:

e  Automatic loan, credit applications

e  Automatic calculations of fees
e  Customer onboarding

®  Risk Management

®  Asset Management, ESG

e  Compliance

(] Content Enrichment, etc.

The Role of Natural Language Processing in Financial Services

NLP Applications in Finance and Banking Sector
Below are the applications of Natural Language Processing in the finance industry.
Classification of Financial Documents

In today’s fast and complex ecosystem, it is difficult to manage financial information. It is because privacy is important as the data is highly confidential
and sensitive. We can use various NLP techniques to classify financial documents.

For instance, the finance industry uses text classification to predict various financial outcomes. it can automatically classify different types of agreements
(loan, service, consulting agreements, etc).

We can also use Sentiment Analysis to analyze large volumes of textual data and understand various entities in it. Sentiment Analysis is an NLP
technique that companies use for various things like analyzing reports and customer feedback, gauging market sentiment, etc.

Recognizing Financial Entities

NLP helps us identify and classify named entities in text, such as people, locations, dates, numbers, etc. to make recommendations or predictions. Named
Entity Recognition (NER) is an NLP approach that finds and extracts entities from unstructured textual documents. For instance, it can recommend
solutions based on news articles about a particular organization.

We can also use it to extract investment signals from news headlines. Banks and NBFCs (Non-Banking Financial Companies) use NER to
extract key information from customer data.

Normalization & Data Augmentation

The text data is preprocessed to a suitable form before it is used in training NLP models. Normalization reduces variations in word forms and improves
the model’s performance. When we normalize text, we reduce its randomness and bring it closer to a predefined standard. We also reduce the variability
of, for example, Company names, to disambiguate and be able to match/ link with other databases, such as SEC Edgar.

Data Augmentation in our libraries is the ability to use extracted information, such as Company Names, to query data sources and obtain more information,
like Company’s SIC code, Trading Symbol, Address, Financial Period, etc.

Financial De-identification

De-identification is a general term for any process of removing the association between a set of identifying data and the data subject. It consists of
algorithms and processes that can be applied to documents, records, and data to remove any information, which can lead to the identification of the person
the document is concerned with. It protects the privacy of the individuals when addressed by people who should not know the person’s identity.

Financial Document Splitting

In NLP, splitting is the process of dividing text into smaller pieces, like sections, paragraphs, sentences, phrases. For instance, we can use NER to detect
headers and subheaders in Financial Documents.

Text Summarization

This approach generates a concise summary of a text document. We can use it to extract insights and useful relationships between entities from financial
reports and news articles.

In Finance, Text Summarization helps us extract headers from financial news and summarize financial news.

Limitations of NLP in Financial Services
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Natural Language Processing In Finance, automates processes, reduces errors, provides customer support 24/7, and boosts revenue. But here are
some challenges that the finance industry faces when using NLP.

Data Privacy

One of the biggest challenges faced by the banking and financial institutions is data privacy. Banks hold sensitive customer data that must be protected.
When they use Al and NLP, they have to share data with third-party providers to train the machine learning algorithms. Here, the security concerns raise
like:

1. Who will have access to the data?
2. How will the data be used?

Further, there are regulatory concerns when using NLP in the banking and finance sector. For instance, there can be fears about biased decision-
making when a bank uses NLP to make lending decisions. Therefore, transparency needs to be ensured around how NLP systems make decisions.

Data Quality

NLP systems need voluminous amounts of data to work effectively. But the banks may not have sufficient data on certain products or customers. Further,
machine learning models need clean and well-structured data as input and the data available to banks may not be of high quality. Here comes the need
of data cleaning processes that are expensive and time-consuming.

No Justification for Rejections

NLP-based systems for financial services can significantly impact a person’s life. For example, there can be a huge effect on a customer’s future if the
system does not approve his/her loan request.

If the system is not able to discern the bias and only analyzes information based on its design, how can financial institutions explain rejection to clients?
Without proper justification, it is difficult for them to explain their decision.

High Cost of Investment

Minor and small-scale organizations can not afford advanced NLP-based systems as they are quite expensive. Apart from the software and additional
hardware costs, regular updates need to be scheduled and implemented. Systems can be unavailable for an extended period of time if there’s a problem
with the update.

The Future of NLP in Finance
The top key benefits of utilizing NLP in Finance are:
e  Accuracy
e  Consistency
e  Scaling
(] Efficiency
®  Process Automation

Natural Language Processing has transformed a number of industries like Healthcare, Education, Business, Data Science, Banking and Finance. Banks
use NLP-powered chathots to enhance communication with customers and better answer their queries. Financial institutions use NLP to manage risks,
and automate routine tasks.

Conclusion

In the future, NLP will help the banks identify new revenue streams, make lending decisions, and provide personalized financial advice. We see as NLP
evolves, it will have a profound impact on the financial industry.

Incorporating sentiment analysis into financial risk assessment can provide a more comprehensive view of market dynamics. However, it's important to
remember that sentiment analysis has limitations, and it should be used in conjunction with other financial data and analysis methods to make well-
informed decisions. But there are certain risks associated with using Natural Language Procassinf in the financial sector. NLP algorithms for decision-
making are hard for humans to comprehend. Further, there is a risk to human employment as NLP can replace human workers in various roles. In the
future, NLP-powered systems can have access to sensitive data such as health information and financial records that can be used to violate our privacy
rights.
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