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Figure 1.2 Plot of a training data set of N =
10 points, shown as blue circles,
each comprising an observation
of the input variable = along with
the corresponding target variable
t. The green curve shows the
function sin(27x) used to gener-
ate the data. Our goal is to pre-
dict the value of ¢ for some new
value of z, without knowledge of
the green curve.
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Figure 1.4 Plots of polynomials having various orders M, shown as red curves, fitted to the data set shown in
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RMSE ( rooct m™meon <quare error)
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Figure 1.6 Plots of the solutions obtained by minimizing the sum-of-squares error function using the M = 9
polynomial for N = 15 data points (left plot) and N = 100 data points (right plot). We see that increasing the
size of the data set reduces the over-fitting problem.
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Figure 1.5

Table 1.1

Graphs of the root-mean-square
error, defined by (1.3), evaluated
on the training set and on an inde-
pendent test set for various values
of M.

Table of the coefficients w* for
polynomials of various order.
Observe how the typical mag-
nitude of the coefficients in-
creases dramatically as the or-
der of the polynomial increases.

—©— Training
—©— Test

0 0 3 M 6 9
o

M=0 M=1 M=4§ M=9
wy 0.19 0.82 0.31 0.35
wy -1.27 7.99 232.37
w3 -25.43 -5321.83
wk 17.37 48568.31
w -231639.30
w? 640042.26
w? -1061800.52
wk 1042400.18
w -557682.99
i 125201.43
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Figure 1.7 Plots of M = 9 polynomials fitted to the data set shown in Figure 1.2 using the regularized error
function (1.4) for two values of the regularization parameter A\ correspondingto InA = —18 and In A = 0. The
case of no regularizer, i.e., A\ = 0, corresponding to In A = —o0, is shown at the bottom right of Figure 1.4.
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coloured boxes each containing fruit
(apples shown in green and or-
anges shown in orange) to intro-
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Figure 1.18 The technique of S-fold cross-validation, illus- ‘:l
trated here for the case of S = 4, involves tak-

run 1

ing the available data and partitioning it into S
groups (in the simplest case these are of equal
size). Then S — 1 of the groups are used to train

a set of models that are then evaluated on the re- I:I: run 3

run 2

maining group. This procedure is then repeated
for all S possible choices for the held-out group,
indicated here by the red blocks, and the perfor-
mance scores from the S runs are then averaged.

run 4
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Figure 1.28 The regression function y(z), £
which minimizes the expected t
squared loss, is given by the
mean of the conditional distri-
bution p(t|x).
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Figure 1.29 Plots of the quantity L, = |y — t|? for various values of q.



/' 6 In'fOYWﬂCtzOr\ Theo'~7

Discrete rondom voriable X

The oameurt of information can  be view as 'c)egree, of gu{)riger
on learming X = 7H5Ad L2 AR2ioif 37 ek
A730) MAN Y oM kR R

Meosue oF inSormation depends on peX)



LlC*) express the \nSormation contert
Consir the unrelabed Cindependent) evedts X, ¥
hexyy = hew + heyy A7 ohg Q01 g o R¥e| F

B ofurg oo AL ReTy

( When X ILY |  PWX.y)= P poyy )
| eC ‘ ‘

hex) i = — lOtQ_LPCX) . ( omeunt o inFormaction )
Eatropy AR Miol| WER3E

HCx] = - 2 pwx) cX)
/i x P lo%'ﬁ—P 'ﬁ%ﬁ ( D\CH) A1 "/\523

EChewy]



Take  poyle pov) :=o0
Eg. discrete rmadom

C length 3 bibs )

when

vartable

\
D Unidorm prb CEF, ..

R{xXJ] = -8«

\ |

® b (3,%,% T6
HCX] :2,_

Y ee [

pcx) =0,

L hoving- & possible stotes

—r~
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