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A X% % (Bayesian methods)
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B EDHERZERS (True probability density function)
B ERIFERZ ERIEK (A priori probability density function, Prior)
B E & ERZER (A posteriori probability density function)
B F ;8|5 #a (Predictive distribution)
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S EDTEREZEREE (True probability density function)
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B EREEZEERH (A posteriori probability density function)
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(Evidence)
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B ¥ 8|5 % (Predictive distribution)
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Figure 1: Bayesian linear r ssion for a one-dimensional linear regression problem, y

O + e with € ~ N(0,1) i.i.d. noise. The green region denotes the 95% confidence
region for predictions of the model. Note that the (vertical) width of the green region is
largest at the ends but narrowest in the middle. This region reflects the uncertain in the
estimates for the parameter #. In contrast, a ¢ -al linear regr n model would display
a confidence region of constant width, reflecting only the A(0, o) noise| in the outputs.
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h(-) ~GP(m(-), k(-,-)).
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B ENEITIEHIRD—RILIZT B (SVMDEE, Mercer® EIE)

. . 1 9
ksp(x, ') = exp (—ﬁ|;l‘ — | \‘)

Wt

o h(x) and h(2') will tend to have high covariance x and x' are “nearby” in the input
space (i.e., |[|[x — 2'|| = |[v — 2'| = 0, s0 exp(—5= |2 — 2'[|?) ~ 1).

272

o /i(x) and h(2’) will tend to have low covariance when x and 2’ are “far apart”™ (i.e.,
|| — 2'[] > 0, so exp(—5% ||z — 2'[|?) = 0).
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Samples from GP with k(x,z) = e):p(fofz\l2 / (2'tau2)), tau = 0.500000 Samples from GP with k(x,z) = e)(p(fofz"2 ! (2’lau2))‘ tau = 2.000000 Samples from GP with k(x.z) = e)(p(fosz2 ! (2‘lau2)). tau = 10.000000
T T T T T T T T 2 T T T T T T T T T T T T T T T T T

Figure 2: Samples from a zero-mean Gaussian process prior with ksg (-, -) covariance function,
using (a) 7 = 0.5, (b) 7 = 2, and (¢) 7 = 10. Note that as the bandwidth parameter 7
increases, then points which are farther away will have higher correlations than before, and
hence the sampled functions tend to be smoother overall.

http://lwww.tmpl.fi/gp/
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A ABREFANEIFEETIL

Z=IERBEABOEHHEMDOEE

ra|rp ~N(pa+XapS5p(re — 11B), Yaa — SapXppYpa)

1
rp | xa ~N(p+Xpalyy(2a — p1a), Epp — LpaXialan).
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A ABREFANREIFEETIL

o XHftEn

=KX, X)(K(X,X)+0) 'y
Y= K(X,. X,)+ 0% — K(X,. X)(K(X.X)+ ) TK(X.X,).
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distribution. and the green shaded region denotes the ¢ confidence region based on the
model’s variance estimates. As the number of training examples increases, the size of the
confidence region shrinks to reflect the diminishing uncertaintv in the model estimates. Note

also that in panel (a). the confidence region shrinks near training points but is much

larger far away from training points, as one would expect.
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