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STATISTICAL MODEL:

𝑌𝑖 = 𝜇 + 𝜖𝑖 , 𝑖 = 1, … , 𝑛

Data = Model + Error

where 𝜖1, 𝜖2, … , 𝜖𝑛 are independent and identically distributed.  

𝑓 𝜖1, 𝜖2, … , 𝜖𝑛 = 𝑓 𝜖1 𝑓 𝜖2 ⋯ 𝑓(𝜖𝑛) (drawn from the same distribution 𝑓)

Joint distribution Marginal distributions



TECH3



TECH3

Y: Dependent variable

X: Independent variable

Data = Model + Error

𝑌𝑖 = 𝛽0 + 𝑋𝑖  𝛽1 + 𝜖𝑖

ො𝑦𝑖 = 𝛽0 + 𝑥𝑖  𝛽1
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THE THREE FUNDAMENTAL ACTIVITIES

OF STATISTICS

• Describe: How strong is the relationship between Y and X?

• Decide: Is there a statistically significant relationship between Y 
and X?

• Predict: Given a particular value of X, what value of Y do we 
expect?
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x

ො𝑦𝑖 = 𝛽0 + 𝛽1 𝑥𝑖

𝜖𝑖 = 𝑦𝑖 − ො𝑦𝑖
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ො𝑦𝑖 = 𝛽0 + 𝛽1 𝑥𝑖

𝜖𝑖 = 𝑦𝑖 − ො𝑦𝑖
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