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Linear Regression

» Regression: D = {(x1,t1),..., (xn,tn)}
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Figure: Gaussian conditional distribution
(Bishop 1.16)

» Linear model with basis functions W M
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Maximum Likelihood
y(x, W) = W h(x)
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Assume gaussian noise around the target
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Dataset: X = {x1,...,xn} and  t=(ty,...,tx)"
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Likelihood function

p(t| X, w,3) = TT Q o
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ML: Sum-of—Squar]eVs Error
» Likelihood: p(t|X,w,8) = | [N (t:|w" é(x:), 87"

» Log likelihood log p(t|X,w, 8) =
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»  Sum-of-squares error: Ep(w) 2 (Lo cha)j

» For comparison of different dataset sizes N
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Example: Sum-of-Squares Error
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Figure: Errors are given by half the squares of green bars (Bishop 1.3)
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Maximum Likelihood Estima’tesjL

» Maximize the log likelihood / Minimize the sum-of-squares
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Maximum Likelihood Estimates *,

»  Optimal w* satisfies Polxr)  rlx) - du—a(x)
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