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(Binary) Bayesian Classification — Revision

@ Given the data D = {(x1,y1), (x2,¥2) ..., (Xn, yn)} with y; € {0,1}, x; € X
where X is a feature space

@ Find an optimal classification rule r* : X — {0,1}

What about aposteriori probability?
@ r"=x—1if p(y =1|x) > p(y = 0|x) else 0

@ E.g.: The probability that a person y is a woman, if we see its height is
x = 160 cm is higher, than the probability that it is a man.

But how to represent p(y|x)?

_ pr)

® p(ylx) =
® ply = 1|X) > p(y =0x) = p(x,y =1) > p(x,y =0)
But what about p(x,y)?
® p(x,y) = p(xly)pr(y)
@ p(1fx) > p(0]x) = p(x|1)p(1) > p(x|0)p(0)
@ p(x|ly = c) = p(x|c, o2) under the assumption that x ~ A (pc, o2)
— = x 1 p(U)p(x|un, 02) > p(O)p(xlji0, 03) else 0
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(Binary) Bayesian Classification — Revision

Classification according to maximum likelihood:

r* = x = 1if p(1)p(x|p1, 03) > p(0)p(x|uo, 03) else 0

—X—l/2 2 ~ 1 .
® p(x|pc, 0%) = —d=e 1 /20 @ per \Jcljg %
OJC:{IO<I<n/\y,:C} °U2N2(X_H)2
c ™~ vl c
o p(c)~ |
Generally:

r* =x— arg max p(c)p(x|c
gce{o’l}/&( )p(x|c)

e However, we need not to learn p(0), p(1), po, o3, ...
@ instead, we can learn an easier function r directly from the

experience, such that r = r*. E.g.:
r = x — sign(xw + b)

How, do we get w, b ?
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Solving a Linear Separable Problem

Let x; € R™ be the i-th example from the m-dimensional space, and y; be its
class indicator. Finding a linear classifier (with zero-training error) means to
solve the following system of equations for w and b:

xiw+b>0,Vi:y =1,
xiw+ b <0,Vi:y =2.
After a simple data transformation:
v < [w, b],
Xi « [xi,1],Vi:yi =1,
Xj ¢ —[xi,1],Vi:yi = 2.

we can solve the problem with respect to one condition only, i.e. xjv > 0,Vi;
using the following algorithm:

Data: {x/}"; transformed data samples
Result: v € R” weights of the classifier

v+ 0;

while 3x; : x/v < 0 do
‘ v v+x;

end
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Zadani domaciho udkolu

@ Implementujte perceptronovy algoritmus podle pseudokédu
nebo podle slajdi z pfednasek.

@ Pomoci implementovaného algoritmu klasifikujte OBA
datasety ze stranek predmétu.

e Proved'te rozditeni baze (pro s = 2) a opét klasifikujte oba
datasety.
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Vas report by mél obshovat:

o klasifika¢ni Uspésnost linedrniho klasifikatoru a linedrniho
klasifikatoru s rozsitenou bazi pro oba datasety, tj. celkem 4
¢isla

@ vizualizace testovaci chyby pomoci rozhodovaci hranice
klasifikatoru (viz pfilozena funkce linearplotll) pro oba
datasety. Toto pro linedrni klasifikator a linearni klasifikator s
rozsifenou bazi, pro oba datasety. Tj. celkem 4 grafy

@ vas komenta¥ ke véem predchozim boddm.

@ prilozeny m-file
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