
Noise and bias-variane
Reall the deomposition:

ED

[(
g(D)(x) − f(x)

)2
]

= ED

[(
g(D)(x) − ḡ(x)

)2
]

︸ ︷︷ ︸var(x)

+
[(

ḡ(x) − f(x)
)2

]

︸ ︷︷ ︸bias(x)

What if f is a noisy target?
y = f(x) + ǫ(x) E

[
ǫ(x)

]
= 0
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A noise term
ED,ǫ

[(
g(D)(x) − y

)2
]

= ED,ǫ

[(
g(D)(x) − f(x) − ǫ(x)

)2
]

= ED,ǫ

[(
g(D)(x) − ḡ(x) + ḡ(x) − f(x) − ǫ(x)

)2
]

= ED,ǫ

[(
g(D)(x) − ḡ(x)

)2
+

(
ḡ(x) − f(x)

)2
+

(
ǫ(x)

)2

+ ross terms ]
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Atually, two noise terms
ED,x

[(
g(D)(x) − ḡ(x)

)2
]

︸ ︷︷ ︸var + Ex

[(
ḡ(x) − f(x)

)2
]

︸ ︷︷ ︸bias +Eǫ,x

[(
ǫ(x)

)2
]

︸ ︷︷ ︸

σ2

↑ ↑deterministi noise stohasti noise
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