4. (5 bodi) Vypocitejte tvar rozdélujici nadplochy klasfikdtoru minimalizujiciho chybu klasifikace pro dvé
tfidy, které maji stejnou apriorni pravdépodobnost a normalni rozlozeni N (p1,C1) a N(u2, C2) kde: g =

e e e

P (x| L) =p(x M:Z)

4. (5 points) Decision tree classifiers.

(a) (2 points) Describe the simplest top-down tree-building algorithm that selects the decision

rule at a node by maximization of information gain.

(b) (3 points) Discuss advantages and disadvantages of decision trees.
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Example Attributes Target
Alt| Bar | Fri| Hun | Pat | Price | Rain | Res | Type | Est | Wait
X T F [ ®] T [Some| $$$ E T |French| 0-10 T
X, | T|F|F| T |Frm| $ | F |F | Tha [30-60] F
X;s | F| T |®| F [Some| $ F | F [Burger|O-10| T
X | T|F | @ T |Fm| $ | F |F| Thai [1030] T
Xs | T| F | T | F |Fun|$$8 | F | T [French| >60 | F
Xo |F| T|@E)| T [ome| $6 | T | T |talian|010| T
X7 F| T]|E F |[None| § T F | Burger| 0-10 F
Xs |F|F @ T [Some| $6 | T | T | Thai [o-10| T
X, [F| T F IRl | $ | T |F |Burger| >60 | F
Xo | T| T | T | T [Full|$s$ | F | T |talian|10-30] F
Xn |F|F|F| F [Nome|] $ | F | F | Thai|o10] F
Xo | T T|®@| 7T |Fu| $ | F |F |Burger|30-60] T




3.

@

(5 points) Parameter Estimation. The reliability of light bulbs is defined by the probability

density function .
p(t 8(§+1)2l t e [0,00],
where p(t)d is the probability that a bulb fails in a short time interval (¢,¢ + ). That is, the
probability P(7") that the bulb fails in interval (0,7), is
P(T) = f(]] 'p(t)dt =1- ((,7%“) What is the maximum likelihood estimate of the reliability
parameter 6 if in an experiment with two bulbs the following lifetimes have been observed:
fl e 1.0,f2 = 40? (4pts)
For this setting, what is the probability that a light bulb is still OK at time 10?7 (1pt)
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3. (6 bodii) Je ddna trénovaci mnozina 7' = {(xj; k;)},i = 1,...,5, % € R k € {1, -1},
T ={(-2,1;-1),(1,0;1),(0,2: 1), (0, —-1;1), (2,2, —1)}. \

Algoritmem Adaboost hledate linearni kombinaci slabych klasifikatora.

H(x) = 3 arhy(x). Mate k dispozici tyto slabé Klasifikdtory: hig(x) = d(z1 > 0),hag(x) = 6(z1 < 0) a
hs(x) = §(x3 + 2% < 4.5), ha(x) = §(x3 + 22 > 4.5), kde 6() nabyva hodnoty 1, je-li podminka v zdvorce
spInéna, jinak -1, @ je libovolné realné &islo.
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