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13bop kapakTepucTuka

JepaH oA HaymMHa 33 CMakbeHbE AMMEH3NOHANHOCTY

© Esumunaumja pefyHOaHTHUX KapaKTepUCTMKa

© 00 ©00

EnvmMuHaumja npeneBaHTHNX KapakTepucTuka

PasBujeH je Besimkn bpoj TexHUKa, NOroTOBY 3a
Knacmukaumjy

dPopmMupatrbe HOBUX aTpubyTa

MpecnukaBarse y HoBu npoctop (Hnp. Pypujeosa
aHanu3a, Tanacuhin)

VeogHa nutepatypa: Pang-Ning Tan, Michael Steinbach,
Anuj Karpatne, Vipin Kumar: Introduction to Data
Mining, 2nd ed, ctp. 76-83, JogaTtak b y npsom n3sgarsy
KrbUre
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Penykunja nomohy poTaumje oca

OcHoBHa ugeja

200 200

150 150
100
100

50
50

200

150 \

100 \
S

50 '«.’#"E&_:

L L
20 40 60 80 100



AunmeHsnoHa peaykuumja
[e]e] lelelelelele]ele]e)

Penykumnja nomohy poTauuje oca

@ AyTOMAaTCKO yKNatbatbe KOOPAMHATHUX oca nomohy
poTaumje’?

@ PCA (Principal Component Analysis)
@ SVD (Singular Value Decomposition)
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Principal Component Analysis

@ Cwmatberbe bpoja guMmeH3Mja nogaTaka

@ Hanaxerse obpasaua y nogaumma Besvke
AVIMEH3UOHAJTHOCTHM

@ Bwusyenusauwuja nogataka Besmke JUMEH3NOHANHOCTU
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Principal Component Analysis (HacTaBak)

@ OcHoBHa ngeja: poTaumja nogaTtaka y CUCTEM ca ocaMa
roe je Hajsehn bpoj BapujaHCK NOKPUBEH HajMaHUM
bpojeM aumeH3uja

@ Hoen cuctem ca ocama 3aBucn og kopenauuje usmehy
aTpubyTa

@ PCA ce (Hajuewhe) npumersyje nocne opyanmatbsa
CPeAHe BPeJHOCTMN Of CBAKE Tauke
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Principal Component Analysis (HacTaBak)

@ 3a matpuuy nogataka D pega m X n Moxe pa ce
cbopmupa maTpuua kosapujaHcu C ca enemMeHTUMa
C,'j = COV(d*,', d*j)

(cjj je koBapuwjaHCca i-Te n j-Te KOJIOHe NojaTaka)

@ KosapujaHca je Mepa Kako ce aTpubyTun Memajy y napy.
Ako je i =/ Taja je KOBapujaHCa jeaHaKa BapujaHCh
aTpubyTa

@ Ako ce maTpuua D npeTxofHO npunpemMu Tako Aa je
cpeftba BpefHOCT CBakor of aTpubyTa jegHaka 0, Taga
jeC=D"D
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Principal Component Analysis (HacTaBak)

Lns PCA je Hanaxerse TpaHcdopmMaumje nogaTaka
32 KOJy BaXku

© Csaku nap HoBopobujeHux aTpubyTa Uma KosapmjaHcy 0

© AtpubyTn cy ypehenn (y onagajyhem pegocneay) y
OLHOCY Ha Be/INYMHY BapujaHCe KOja je MOKPUBEHA Of,
CTpaHe aTpubyTa

© 3axteBa ce opToroHanHoct usmehy aTpubyTa, Tako aa
CBaKM HapeaHu aTpubyT nokpuea wTo je moryhe sefin
Opoj mpeocTanmx BapujaHcu
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Principal Component Analysis (HacTaBak)

TpaHchopmaumja ce BpLUM yNnOTPeDOM COMCTBEHUX
BPEAHOCTU MaTpULe KOBapujaHcu. Heka cy

© A; (HeHeraTneHe) concTeene BpegHocTu of C ypebhere y
pegocneny A1 > A2 > .. Am_1 > Am

Q@ U=[u,...,uy] maTpuua concreerux sekropa og C
ypebeHa Tako ga i-Tu BeKTOp ogrosapa i-Toj Hajeehoj
COMCTBEHO] BPeAHOCTU

© Heka je maTpuua D npeTxoaHo npunpemsbeHa Tako aa je
CpeAtba BPeLHOCT CBakor o aTpubyTta jegHaka 0
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Principal Component Analysis (HacTaBak)

Tapa Baxu:

© watpuua D' = DU je TpaxxeHa TpaHcdopmauuja
MaTpuue nogaTaka

© Hoeun aTpubyT je nuHeapHa kombuHaumja cTapmx
aTpubyTa; TeXnHa sinHeapHe komMbuHauwmje i-Tor
aTpubyTa Cy KOMMOHEHTE j-TOr COMCTBEHOr BEKTOPA

© sapujarca Hosor j-Tor aTpubyTa je A;; 36up BapujaHcu
OpUTMHANHUX je jeaHak 3bupy BapujaHcu HOBUX aTpubyTa

© Hosu aTpubyTn ce HasmBajy rs1aBHE KOMMOHEHTE ; MPBY
HOBW aTpubyT je NpBa rnaBHa KOMMOHEHTA, UTA,.
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Principal Component Analysis (HacTaBak)
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[lumeH3noHa penykumnja - nuTepaTypa

Jntepatypa:
© Abdi H., Williams L. - Principal Component Analysis
© Shlens J. - A tutorial on Principal Component Analysis (2005)

© B.K. Tripathy, Anveshrithaa Sundareswaran etc. - Unsupervised
Learning Approaches for Dimensionality Reduction and Data
Visualization

@ Yang, Xin-She - Introduction to algorithms for data mining and
machine learning (ctp. 98-115)

© M. Garzon et al. - Dimensionality reduction in data science

@ V. Bolén-Canedo, N. Sanchez-Marofio, A. Alonso-Betanzos -
Feature selection for high-dimensional data
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Softver

Python - sklearn
R

Matlab

SPSS Modeler

SETDIR
(https://setdir.engineering.iastate.edu/doku.php?id=download),
A_software framework for data_dimensionality reduction
Test:

.\ Windows \ setdr -num _objects 200 -higher _dim 3 -inputfile
d:/ip2/SETDIR 1.7.04 user/workspace/Arc200.dat

@ Matlab Toolbox for Dimensionality Reduction
(https://Ivdmaaten.github.io/drtoolbox/)

@ dimRed: A Framework for Dimensionality Reduction
(https://cran.r-project.org/web/packages/dimRed/
vignettes/dimensionality-reduction.pdf)
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