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observe that as IV increases, the distribution tends towards a Gaussian.
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Figure 2.7 The red curve shows the ellip- <2

tical surface of constant proba- ¢ 12
bility density for a Gaussian in
a two-dimensional space x = ug

(z1,22) on which the density
is exp(—1/2) of its value at
x = pu. The major axes of
the ellipse are defined by the
eigenvectors u; of the covari-
ance matrix, with correspond-
ing eigenvalues ;.
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Figure 2.16 lllustration of the robustness of Student’s t-distribution compared to a Gaussian. (a) Histogram
distribution of 30 data points drawn from a Gaussian distribution, together with the maximum likelihood fit ob-
tained from a t-distribution (red curve) and a Gaussian (green curve, largely hidden by the red curve). Because
the t-distribution contains the Gaussian as a special case it gives almost the same solution as the Gaussian.
(b) The same data set but with three additional outlying data points showing how the Gaussian (green curve) is
strongly distorted by the outliers, whereas the t-distribution (red curve) is relatively unaffected.
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Figure 2.24 An illustration of the histogram approach
to density estimation, in which a data set
of 50 data points is generated from the
distribution shown by the green curve.
Histogram density estimates, based on
(2.241), with a common bin width A are
shown for various values of A.

0 0.5 1
MEERATLABHAEREAKX | BIGHELED AR XIMBLLRERS AT R, IEREER. BB EN—
MER  MREESMEREENAEERARRE T |, JUDERR. RREEHLEHINSHY , WTHE
SRITENSIRIUANYT., MEESHEREEENEE  MRE—DERATE , B— 1 ZENSHD
AMAET  BEARBEEBMIIDIRT. B —RRARAET—HEE 4,

BTREDTITEN—ITNTFR

K
P(x) = 3y
PR P (NEEEZS ARSI , VERSHMER | KEAEN MRS , SRS, XEA

THANEML , BAEK/N] = P, SNRARIEHR , XPDHEFARRE , KNS HROSEMNIEFSTPT
(EESBEETIRIEHE ) |, FILAKEIETNP | SRIFVARHER , pO)RTLMRA—EEL, AJLUSEIR
KPEIFETP(V., X MRIRELFE , NRNEBAINE , RIUASAN , R/, BIER IR ER
3,

S5IKMATR  F—NRIEVIAREE , IKEERE , 5. &EEHAF



N

1 1 (X — xn)
—~ hP h
'FE%*ZA*SZ =TS, BREAAK , FEERXA I FRNY

Clx—xa|?
2h?

|
Z(gﬂh oyij2 P

XA BRI EIERR

Figure 2.25

lllustration of the kernel density model
(2.250) applied to the same data set used

h = 0.005

to demonstrate the histogram approach in
Figure 2.24. We see that h acts as a
smoothing parameter and that if it is set 0
too small (top panel), the result is a very 5
noisy density model, whereas if it is set
oo large (bottom panel), then the bimodal
nature of the underlying distribution from 0
which the data is generated (shown by the
green curve) is washed out. The best den-
sity model is obtained for some intermedi-
ate value of I (middle panel).
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Figure 2.27 (a) In the K -nearest-
neighbour classifier, a new point,
shown by the black diamond, is clas-
sified according to the majority class
membership of the K closest train-
ing data points, in this case K =
3. (b) In the nearest-neighbour
(K = 1) approach to classification,
the resulting decision boundary is
composed of hyperplanes that form
perpendicular bisectors of pairs of
points from different classes.
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