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Indukcja drzew decyzyjnych




Drzewo decyzyjne

Model reprezentacji wiedzy

> wezty wewnetrzne: test atrybutu
> liscie: przypisanie obiektu do klasy
> krawedzie: wynik testu atrybutu

Algorytm
o zstepujacy podziat danych
° kryteria oceny podziatu zbioru
° pre- i post-pruning drzewa

Decision Tree: The Obama-Clinton Divide

In the nominating Is a county
contests so far, Senator more than
Barack Obama has won the 20 percent black?

vast majority of counties

|

‘with large black or highly
educated populations. NO There are not
Senator Hillary Rodham many African-

YES This county
has a large
frican-A

Clinton has a commanding in this
lead in less-educated county.
counties dominated by

whites. Follow the arrows

for a more detailed split.

And is the high school
graduation rate higher
than 78 percent?
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\ with less-educated  county with more
3 voters, educated voters.

population.

Obama wins
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383 to 70.

And is the high school
Clinton wins graduation rate higher
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And where is the county?

Northeast or South | West or Midwest

In 2000, were many
Clinton wins households poor?
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182 to 79 —
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YES Thisis a
highly educated
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these counties
185 to 36.

What's the population
density?

Very
rural

In 2004, did Bush beat Kerry badly?
(by more than 16.5 percentage points)

Note. Chart excludes Florida
and Michigan, Courty-level
tesults are not available in
Alaska, Hawai, Kansas,
Nebraska, New Mexico, North
Dakota or Maine. Texas
counties are included twice,

>615
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per sq

mile  Obama wins
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201 to 83.
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Indeks Giniego

Corrado Gini (1884-1965)

Miara nierownomiernosci rozktadu dochodu
> wykorzystywany w socjologii, medycynie, ekologii, chemii

> stosunek powierzchni obszaru miedzy krzywg Lorenza a prostg
idealnego rozktadu do powierzchni catego obszaru pod prostg
idealnego rozktadu

> moze mierzy¢ nierownomiernosc rozktadu wartosci
atrybutu decyzyjnego wewnatrz wezta drzewa
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Entropia

Miara niepewnosci zwigzana ze zmienng losow3

> wartosc informacyjna mierzona w bitach

o strata informacji zwigzana z obecnoscig zmiennej losowej

H(X) == P(x)10g P(X)

Klasyczny przyktad

° entropia rzutu monetg

Entropy




Information Gain

|G wskazuje jak bardzo maleje entropia zbioru jesli znana jest
wartosc atrybutu
{xeT:x, =V}
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|G Ratio chroni przed atrybutami z duza liczbg roznych wartosci

{xeT :x, =V} {xeT :x, =V}
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Krzywa Lift

Lift Chart : —

id prediction | probab. target
100 1001 1 100% 1
1002 99%
1003 98%
80 1004 97%
1005 94%
80 1006
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1008
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Pokazuje kroczgcg sume liczby przypadkow 1020

1021

TP zgodnie z predykcjg modelu klasyfikatora 1022

1023

> porownanie wielu klasyfikatoréw 102¢
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Krzywa ROC
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B Bayesian Network

— Logistic Regression

— Naive Bayes |

— RBF Network 100>%

0 | 0.5 ' 1.0
False Positive Rate FPR

Area Under Curve (AUC) - prawdopodobieristwo ze klasyfikator wyzej sklasyfikuje
losowy przyktad klasy pozytywnej (P) niz negatywnej (N)



