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Data Science, AI & ML:  
Differences & Interlinkages 
 
The world of finance is increasingly intertwined with advanced 
technologies like Data Science, Artificial Intelligence (AI), and 
Machine Learning (ML). At the Indian Institute of Quantitative 
Finance (IIQF), we are dedicated to unravelling these concepts, 
clarifying their differences, and showcasing how they interlink to 
transform financial services. This blog delves into each of these 
fields, their unique attributes, and their interconnections. 
 

Data Science (DS) 
 

Science of Deriving Crucial Business Insights from Data 
 

Data Science is a multidisciplinary field focused on extracting 
meaningful insights from vast datasets. It combines statistics, 
computer science, and domain-specific knowledge to analyse and 
interpret complex data. In finance, Data Science is pivotal for 
predictive analytics, risk management, fraud detection, and 
more. 
 

Data Mining and Data Exploration 
 

Data mining and exploration are foundational to Data Science. 
These processes involve sifting through large datasets to identify 
patterns, correlations, and trends. For financial institutions, data 
mining can uncover hidden opportunities, detect anomalies, and 
provide a deeper understanding of market dynamics. 
 

Big Data 
 

Big Data refers to the enormous volume, velocity, and variety of 
data generated every second. Financial institutions must manage 
both structured data (like transaction records) and unstructured 
data (such as news articles and social media posts). Data Science 
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provides the tools and techniques to handle this Big Data, 
ensuring it can be processed, analysed, and utilised effectively. 

Capability to Process Large Volumes, Velocity, and Veracity 
of Data 
 

The capability to process Big Data is critical in finance. It allows 
institutions to make real-time decisions based on up-to-date 
information, enhancing their agility and responsiveness to market 
changes. Data Science enables the processing of high-velocity 
data streams and ensures data integrity and accuracy, which is 
crucial for reliable analytics. 

 

Data Analytics 
 

Data analytics is a core component of Data Science, focused on 
curating meaningful insights from data. Through various 
analytical techniques, financial institutions can derive actionable 
insights that inform strategic decisions, optimise operations, and 
enhance customer experiences. 
 

Artificial Intelligence (AI) 
 

Enabling Machines to Perform Cognitive Functions 
 

Artificial Intelligence (AI) encompasses the development of 
systems capable of performing tasks that typically require human 
intelligence. These tasks include decision-making, problem-
solving, perception, and understanding human communication. AI 
systems can learn from experience, adapt to new inputs, and 
perform complex cognitive functions. 
 

Mimicking Human-Like Intelligence 
 

AI aims to mimic human-like intelligence, enabling machines to 
interpret and respond to their environment in ways that 
resemble human behaviour. AI for finance can analyse vast 
amounts of data, recognize patterns, and make informed 
decisions, often more quickly and accurately than humans. 
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Machine Learning (ML) 
 

Using Algorithms to Make AI Learn Without Explicit 
Programming 
 

Machine Learning (ML) is a subset of AI that focuses on 
developing algorithms that allow machines to learn from data 
without being explicitly programmed. These algorithms can 
identify patterns, make predictions, and improve over time with 
more data. ML for finance is essential for creating adaptive and 
intelligent financial models that can respond to changing market 
conditions. 
 

Deep Learning {Subset of ML Focused on Building Human-
Brain Inspired Artificial Neural Networks (ANN)} 
 

Deep Learning is a specialised area of ML that involves building 
Artificial Neural Networks (ANNs) inspired by the human brain's 
structure and function. These networks can process vast amounts 
of data and learn complex patterns and representations. In 
finance, Deep Learning is used for tasks such as image 
recognition in document processing, natural language processing 
for analysing news and social media, and predictive analytics. 
 

Data Science vs. AI vs. ML 
 

Clarifying the Differences 
 

For many, Data Science, AI, and ML can seem like overlapping 
terms, but they have distinct roles and functionalities. Data 
Science is the broad field encompassing data analysis and 
interpretation. AI is the overarching goal of creating machines 
capable of intelligent behaviour, while ML is a method within AI 
that enables machines to learn from data. 
 

https://www.iiqf.org/courses/machine-learning-for-finance.html
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The Value Chain of Autonomous Algorithmic Capability 
 

1. Data Science: The journey begins with Data Science, which 
involves data mining, exploration, and analysis to derive 
actionable insights. 

2. Machine Learning: These insights are then used to train ML 
algorithms, enabling systems to learn from data, adapt, and 
optimise their performance. 

3. Deep Learning: Within ML, Deep Learning focuses on 
creating complex neural networks that can handle large 
datasets and intricate patterns. 

4. Artificial Intelligence: AI ties everything together, utilising 
the capabilities of Data Science and ML to perform 
cognitive functions and make intelligent decisions. 

Financial Use Case: Interplay Between 
Data Science, AI, and ML  
 
Data Science in Action 
 

Consider a financial institution analysing ticker-by-ticker stock 
market equity price series data. Data Science techniques are 
used to mine and explore this data, uncovering patterns and 
insights that inform predictive models. 
 

Machine Learning Deployment 
 

Next, ML algorithms, such as Recurrent Neural Networks (RNN) 
and Long-Short Term Memory (LSTM) Networks, are deployed to 
predict price movements. These models learn from historical 
data and continuously improve their predictions over time. 
 

Artificial Intelligence Manifestation 
 

Finally, these predictive models are integrated into an AI-driven 
algorithmic trading application. This AI system dynamically 
designs and executes trading strategies, leveraging the predictive 
power of ML to make real-time trading decisions. 
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Conclusion 
 

Understanding the differences and interlinkages between Data 
Science, AI, and ML is crucial for leveraging their full potential in 
finance. Data Science provides the foundation by extracting 
valuable insights from vast datasets. Machine Learning builds on 
this by creating algorithms that learn and adapt. Deep Learning 
enhances ML with advanced neural networks, and AI integrates 
these capabilities to perform complex cognitive tasks. Together, 
these technologies are revolutionising the financial industry, 
enabling institutions to make smarter decisions, optimise 
operations, and stay ahead in an ever-evolving market landscape. 
At the Indian Institute of Quantitative Finance (IIQF), we are 

committed to advancing knowledge and expertise in these 
cutting-edge fields, empowering financial professionals to 
harness the power of Data Science, AI, and ML for a brighter, 
more innovative future. 
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