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Machine Learning 1

‣ Dataset D = (x1, x2, …, xN) of N independent observations. 

‣ ML estimate: choose w such that data likelihood is 
maximized: 

‣ MAP estimate:  choose most probable w given the data. 
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Maximum A Posteriori Estimates

wML =

wMAP =

argmax pcblw )
w p p

• b

ans max p( WID)
w

posterior distribution
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‣ Dataset                                                 

‣ Model:  

‣ ML estimate: choose w such that data likelihood is 
maximized: 

‣ MAP estimate:  choose most probable w given the data. 
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Curve Fitting: Maximum A Posteriori Estimates
D = {(x1, t1), ..., (xN , tN )} = {x, t}

p(t|x,w,�) = N (t|y(x,w),��1) =

r
�

2⇡
exp


��

2
(t� y(x,w))2

�

wML = argmax
w

p(t |x, w, β) = argmax
w

log p(t |x, w, β)

wMAP = argmax
w

p(w |x, t, β)
↳ posterior
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‣ Dataset                                                 

‣ Model:  

‣ Given a prior               the posterior distribution is  

‣ Maximum A Posteriori Estimate: 
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Curve Fitting: Maximum A Posteriori Estimates

p(w|↵)

D = {(x1, t1), ..., (xN , tN )} = {x, t}

p(t|x,w,�) = N (t|y(x,w),��1) =
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p(w |x, t, β, α) =

wMAP = argmax
w

p(w |x, t, β, α)
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‣ Gaussian prior:                    

‣ Curve fitting a function with Gaussian noise and Gaussian 
prior: 

‣ Predictive distribution:
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Curve Fitting: Maximum A Posteriori Estimates
w 2 RM

p(w|↵) =
MY

i=1

N (wi|0,↵�1) =

p(t|x,w,�) =

r
�

2⇡
exp
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wMAP = argmin
w

+
↵

2
wTw

p(t′ |x′ , wMAP, β) =
"[t′ |x′ , wMAP, β] =

wMAP = argmin
w

− log p(w |x, t, β, α) = argmin
w

− log p(t |x, w, β) − log p(w |α)

⇐That
.
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