Statistics-Decision Theory

Key components:

1. Decisions: The actions taken based on the available information.
2. States of Nature: The possible situations or outcomes that could occur.

3. Probability Distribution: A description of how likely each state of nature is to occur.
Decision Theory objectives:

1. Maximize expected utility: Choose a decision that maximizes the average outcome,

considering all possible states of nature and their probabilities.

2. Minimize risk: Select a decision that minimizes the potential for loss or negative outcomes.

Example:

Suppose you're planning a picnic in a park with two possible weather scenarios:
1. State 1: Sunny day (probability = 0.6)
o You can have a great time outdoors, play games, and enjoy food.
2. State 2: Rainy day (probability = 0.4)
o The picnic will be less enjoyable, and you might need to cancel or reschedule.
You have two possible decisions:

1. Decision A: Pack a lightweight blanket and some outdoor games, expecting a sunny day.
2. Decision B: Bring a tent and waterproof gear, anticipating rain.
Expected Utility Analysis:

For each decision, calculate the expected utility (EU) by multiplying the probability of each state

by its corresponding utility value:

State Probability Decision A Utility Decision B Utility
Sunny 0.6 8 (great time) 4 (some fun, but not ideal)
Rainy 0.4 2 (less enjoyable) 7 (enjoyable with tent and gear)

Expected Utility Calculation:

For Decision A:



EU_A=(0.6%x8)+ (0.4 x2)=5.12
For Decision B:

EU B=(0.6x4)+(04x7)=4.4
Decision:

Based on the expected utility analysis, Decision A (packing a lightweight blanket and outdoor

games) is preferred because it has a higher expected utility value (5.12 > 4.4).

This example illustrates how decision theory can be used to make informed decisions under
uncertainty by considering the probabilities of different states of nature and their corresponding

utilities.

I hope this helps! Let me know if you have any questions or need further clarification.
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