
Decision Making 
for 

Machine Learning 
(Reading Group Series Part 1)



Why is decision theory important?



Why is decision theory important?



Role of decision making in ML



Role of decision making in ML



Role of decision making in ML



Basics of Decision Theory



Basics of Decision Theory



Basics of Decision Theory



Basics of Decision Theory



Bayesian Expected Loss
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Decision rules – Bayes Risk
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Decision Principles: Conditional Bayes



Decision Principle – Bayes Risk Principle
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Nash Equilibrium



Utility and Preferences
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Rationality Axioms on Agent’s Preferences



Utility construction with rational preferences



Utility construction for uncertainty



VNM Theorem: Expected Utility Maximization


	Slide 1: Decision Making  for  Machine Learning 
	Slide 2: Why is decision theory important?
	Slide 3: Why is decision theory important?
	Slide 4: Role of decision making in ML
	Slide 5: Role of decision making in ML
	Slide 6: Role of decision making in ML
	Slide 7: Basics of Decision Theory
	Slide 8: Basics of Decision Theory
	Slide 9: Basics of Decision Theory
	Slide 10: Basics of Decision Theory
	Slide 11: Bayesian Expected Loss
	Slide 12: Basics of (Statistical) Decision Theory
	Slide 13: Basics of (Statistical) Decision Theory
	Slide 14: Decision rules
	Slide 15: Decision rules
	Slide 16: Decision rules – Frequentist Risk
	Slide 17: Decision rules – Frequentist Risk
	Slide 18: Decision rules – Frequentist Risk
	Slide 19: Decision rules – Bayes Risk
	Slide 20: Randomized Decision rules
	Slide 21: Randomized Decision rules
	Slide 22: Randomized Decision rules
	Slide 23: Randomized Decision rules
	Slide 24: Randomized Decision rules
	Slide 25: Randomized Decision rules
	Slide 26: Decision Principles: Conditional Bayes
	Slide 27: Decision Principle – Bayes Risk Principle
	Slide 28: Decision Principle – Minmax Principle
	Slide 29: Decision Principle – Minmax Principle
	Slide 30: Decision Principle – Invariance Principle
	Slide 31: Decision Principle – Invariance Principle
	Slide 32: Decision Principle – Invariance Principle
	Slide 33: Decision Principle – Invariance Principle
	Slide 34: Decision Principle – Invariance Principle
	Slide 35: Nash Equilibrium
	Slide 36: Utility and Preferences
	Slide 37: Utility and Preferences
	Slide 38: Rationality Axioms on Agent’s Preferences
	Slide 39: Utility construction with rational preferences
	Slide 40: Utility construction for uncertainty
	Slide 41: VNM Theorem: Expected Utility Maximization

