Summary of "Introduction to Deep Learning"
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Artificial Intelligence (Al) represents the broad field of simulating human cognition through machines. Within
Al, Machine Learning (ML) enables systems to learn patterns from data and improve performance without
explicit programming. Deep Learning (DL), as a specialized subset of ML, leverages artificial neural networks

inspired by the human brain to process large and complex datasets such as images, text, and speech.
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Key Points
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1. Al, ML, and DL Relationship
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e Alisthe overarching discipline.

e MLisa core subset enabling machines to learn from data.
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o DLisafurther subset, applying multi-layered neural networks to extract complex patterns.
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2. Why DL is Popular
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Automates feature engineering, reducing reliance on domain experts.
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Handles unstructured data effectively (text, images, audio).
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Produces high-quality, accurate, and scalable results.
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Benefits from pre-trained models and transfer learning.
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. Challenges and Limitations
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Requires massive amounts of high-quality, labeled data.
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Vulnerable to biases from training datasets.
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Struggles with adaptability to changing conditions (needs retraining).
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Suffers from catastrophic forgetting when learning new tasks.
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Lacks interpretability (“black box” problem).
("398l Boiall” A i) Aedla sl J) yazay
Can produce overconfident predictions on unseen data.
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4. Applications in Economics and Management
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» Economic and financial forecasting (asset prices, demand trends).
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 Fraud detection and auditing (identifying hidden anomalies).
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 Creditscoring and risk modeling (more accurate risk assessment).
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« Supply chain optimization (demand forecasting, inventory management).
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 Customer analytics and personalized marketing (recommendation systems).
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» Knowledge extraction from unstructured data (reports, contracts, social media).
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Conclusion
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Deep Learning stands out for its capacity to manage large-scale, unstructured data and deliver superior
predictive accuracy. However, challenges such as data requirements, transparency, and adaptability remain

significant concerns for researchers and practitioners.
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