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2 OCHOBHbIX BUAaa

*CART (Classification and Regression Tree) — 3TO anropuTMm NOCTPOEHUA
OuHapHoro gepeBa peweHuin. Kaxabin y3en gepesa npu pasdoneHmnn
MMEET TOSIbKO ABYX NOTOMKOB. Kak BUOHO U3 Ha3BaHUSA anropmuTma,

pellaeT 3aaadyum knaccudukauum n perpeccuu. Mcnonbayetcs B

scikit-learn.

*C4.5 — anropuTM NOCTPOEHUS JepeBa PeLLEeHUI, KONMYeCTBO NOTOMKOB

y yana He orpaHuyeHo. PeluaeTt Tonbko 3agayun knaccudmukauumm.
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XagHble:
«bepyT BCe, 4UTO JAlOT, HE OTAAOT»

BONbLWMHCTBO U3 N3BECTHLIX aNrOPUTMOB ABMIAOTCA "XXagHbIMU anroputMamm®.

NepebuparoT BCe NpU3HaKkKu n Bce BO3MOXHble 3Ha4YeHUA B BbIOOpKe.

Ecrnu 0o0uH pa3s 6bi1 8bibpaH ampubym, u rno Hemy bbi1r10 rnpoussedeHo pa3bueHue Ha NnodMHoxecmea, mo

anz2opumm He MoXxem 8epHymbCs Ha3al U 8blbpame dpyzol ampubym, komopbit 0ar 6kl fydwee pasbueHue.

U nosmomy Ha amarie nocmpoeHUsi Herb351 cka3amb 0acm riu 8bI6paHHbIt ampubym, 8 KOHEYHOM UMO:2e,

onmumaribHoe pasbueHue.

[No https://basegroup.ru/community/articles/description
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Anroputm

* [lepBOE€ MHOXECTBO (KOpPEHb) : eCTb NN TakMe ABa NOAMHOXECTB3,
KOTOpbIe yydwam npedckalaHus? ['loogMmHoXecTBa onpeaenmm rno

KaKOMY-TO NMPU3HAKy N €ro 3Ha4eHu1o. LHenum nepBoe MHO>XECTBO.

* /I Tak noctynaem ganee. OgHako ecnu yny4JlleHuUsa HET, Unu

OOCTUTMN NOPOT OLUMOKKM, NN PELLINII OCTaTbCA Ha 3TON rnybuHe

fepesa, TO 3TO JIUCT.
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Kputepun pasdoueHus:
Knaccudukauums

Kputepuu xayecTea Kak yHKUuuK ot p+ (buHapHaa knaccudukaums)
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If a target is a classification outcome taking on values 0,1,... K-1, for node m. representing a region R,,, with N,
observations, let

Dk =1/Nw D Iy = k)
2 ER,.

be the proportion of class k observations in node m

Common measures of impurity are Gini

H(Xm) = zpmk(l "'pmk)
k

Entropy

H(Xp) == Pk l0g(pmt)
ke

and Misclassification
H(X;n) =1 — max(pme)

where X, is the training data in node m.

https://habr.com/en/company/ods/blog/322534 /#kak-stroit
sya-derevo-resheniy
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Kputepuu pasomnenusn: Perpeccus.
«Yny4uwar npencKkasaHusa».

Mean Squared Error:

Mean Absolute Error:
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The impurity at m is computed using an impurity function H(), the choice of which depends on the task being solved
(classification or regression)

Nie ft nnght

G(Q,0) = H(Qleft(o)) + H(quht 8))

Select the parameters that minimises the impurity

0" = argmin, G(Q, 0)
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Bagging, Random Forests, Boosting

Random forest Grow many deep regression trees to randomized
versions of the training data, and average them. Here “randomized” is
a wide ranging term, and includes bootstrap sampling (bagging) and/or
subsampling of the observations, as well as subsampling of the

variables.

Boosting Repeatedly grow shallow trees to the residuals, and hence

build up an additive model consisting of a sum of trees.

https://web.stanford.edu/~hastie/CASI_files/PDF/casi.pdf
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Random Forest nyuywe Lasso, Tree, Bagging
B 3TOM NoKa3aTeNnlbHOM npumepe

Test Error
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Random Forest on the Spam Data

| = Bagging

—— Random Forest
= Single Tree
«+ Lasso

-=-- Lasso (interaction)

I I I I I I
1 500 1000 1500 2000 2500

Number of Trees

Cnang 9



Boosting 6beT Random Forest
B 3TOM NoKa3aTesibHOM npumepe

Mean-squared Error

0.26 0.27 0.28 0.29 0.30

0.25

Random Forests and Boosting

—— Boost
—— Random Forest
Lasso

Number of Trees

As is often the case, boosting slightly
outperforms a random forest here, but at a
price. Careful tuning of boosting requires
considerable extra work, with time-costly
rounds of cross-validation, whereas random
forests are almost automatic.
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Gradient Boosting

MHTYUTUBHO: oInbOKa = - rpagmneHT

cM. cnangbl Chang Li
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