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PRINCIPAL COMPONENTS ANALYSIS UJIN
METOI I''TABHBIX KOMITIOHEHT

MeToa riaaBHbIX KoMmoHeHT (anriu. principal component analysis, PCA) — omun wu3
OCHOBHBIX CIIOCOOOB YMEHBIIIUTh PA3MEPHOCTh JAHHBIX, HOTEPSB HAUMEHbIIIEE KOJIUYECTBO
nHpopmanuu. M3o00perén Kapmom Ilupconom B 1901 rogy. CyTh Moaenu 3akirO4YacTcs B
npeoOpa3oBaHUM MCXOAHBIX JIAHHBIX B CUCTEMY HOBBIX KOOpJIMHAT, B KOTOPHIX HOBBIE OCH
(KOMIIOHEHTHI), BO TICPBBIX, MIEPICHANKYISAPHEI IPYT K APYTY (TO €CTh HECKOPPEIMPOBAHEI),
BO BTOPBIX, BCE€ KOMIIOHEHTbl PaH)XXHUPOBAHHO CBA3aHbI C OOIIUM CTaTUCTUYECKHUM
pa3zopoCcoM HAOIIOACHUM, T.€. IEpBas U3 HUX 00BICHICT HAUOOJIBIIYIO JIOJIIO

BapyallMd HCXOJHBIX JaHHBIX, a B PAAYy IMOCICAYIONMX TIJaBHBIX KOMIIOHEHT JIOJIs
O0OBSICHEHHOH JHUCIIEPCUU TTOCTOSIHHO CHMKaeTcs. COOTBETCTBEHHO MOKHO OTOPOCHUTH 4acTh
KOMIIOHEHT M TaKKM 00pa30M YMEHBIIIUTh YMCIIO MPU3HAKOB.

PesyabraToM PCA-nipeodpa3zoBanus MaTpullbl HAOMI0ieHUM X SBIsI€TCS MaTpuma 1
Gaxkmopnwvix snavyenu (WK "caeToB" SCOreS) pa3MepHOCTHIO NXU, CoAep KaIas IMPOSKIIHU
HNCXOOHBIX TOYEK BEIOOpKHM X B HOBOM U-MepHOM Oa3uce. [pyras marpuna P pa3MepHOCTbHIO
(uxm) coumepxkut paxmopnsie nacpysku (loadings) — ko3 PUIEEHTEHI TPOMOPLHMOHATEHOCTH,
o0ecneynBaroIye nepecyeT JaHHBIX U3 M-MEPHOr0 MPOCTPAHCTBA MCXOIHBIX MEPEMEHHBIX
B U- MEpHOE MPOCTPAHCTBO I'JIABHBIX KOMIIOHEHT
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PCA: SAJAHUE UNCJIA KOMIIOHEHT
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PCA: BU3YAJ/IM3AIIUA PE3YJIBTATOB
MATPHUILA ITPEOBPA3OBAHHbIX TAHHbIX
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PCA: BU3YAJ/IM3AIIUA PE3YJIBTATOB
MATPULA NEPECYETA

Info
10 instances (no missing values) component Life expectancy  Mean years of schooling Gross national income (GMI) per capita Gender Development Index value Jeureloprnfj
134 features [no missing values) 1 PCI -0.169 -0.168 -0.121 -0.127
Mo Erget lulariab,lel E PCE ﬂ.ﬂ?rg -'E'.'Dﬂﬂ 'ﬂ.{”d ‘ﬂ.ﬂﬁ-l
1 meta atiribute (no missing values) 3 PC3 -0.029 0.008 -0.111 -0.012
4 PC4 -0.038 0.065 0.078 0.207
Variahles 5 PC5 0.140 -0.081 0.156 -0.033
Show variable Iabels (f present) & PC6 0.052 -0.025 -0.228 0.148
[ visusk . 7 PC7 -0.033 0.054 -0.075 0.066
e e vates 5 PC3 0.082 -0.077 -0.094 -0.037
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PCA: EXAMPLE DATASET WINE AND CANSER
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RANK - PAH’KUPOBAHUE ®NUY

Rank - BmmkeT, KOOTOPBIN IMO3BOJISIET BBHIOpaTh HanbOojee 3HAUYMMbIE (UYMW M3 CIHCKA B
COOTBETCTBHH ¢ Koppesuueii ¢ kaaccamu (target value).
Bb100p ocy11ecTBISICTCS IPU HOMOIIM HECKOJIBKUX METPHK.
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Total phenols —1},539 —IEJ"':'I-"‘IIE'| — 93.733 J.‘JEE
m Proanthocoyanins — 0.338 — 0.169 - 30.271 — 52177
M Alcalinity of ash — 0.329 — 0,165 - 35.772 — 53.725
m Malic Acid — 0307 0134 36843 38299
0 Magnesium — 0.286 — 0,143 | 12.430 - 37.378
Monflavancid phencls - 0238 _ 09 27.575 | 32.767
0 Ash 0.108 0.054 | 13.313 | 17.746
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Ilycte y HaAc ecTh garacer, rle OJHa
KOJIOHKA DTO 3HaAueHud  IIeJIEBOU
IIEPEMEHHON, A OCTAJIbHBIE KOJOHKHU
370  npm3Haku  (bmmd).  MOXKHO
MONBITATLCA ~ BBIYUCIUTH  HACKOJIBKO
[[eJeBasi NMEPEMEHHAA 3aBUCUT OT TOTO
WJIM UHOTO NpHU3HaKa. Kak 3TO0 MOXHO
CII€1aTh.

MOXHO paccuuTaTh WHAUBUIYAIBHYIO
BenmuuHy Cchi-square statistic, s
pazHeix ¢ud. To ecTtb Oepem
HaOII0JaEMyI0 BEIWYMHY (HAIIpUMED,
TOHAJIBHYK)  OIIGHKY  TEKCTa WU
CTOUMOCTb KBapTUpPhI) M 3HAUYCHUE
¢buum s gaHHoM oneHku. CuuraeM
chi-square. Jlanee GepeM cClIeAYyIOMIYIO
(HU4y ¥ CHOBA CUMTAEM CTAaTHUCTHUKY.
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aNTOpUTME paccMaTpuBaeTCs Kaxaas (uua Mo
OTACIBLHOCTH.
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RANK - EXAMPLE WINE

B x
Info
) . Alcohol Malic Acid Ash Alcalinity of ash Magnesium Total phenols Flavanoids nflavanoid phen ™
178 instances (no missing values) 1423 1.71 2.43 156 127 2.80 3,06 0.28
13 ‘Feamres {nu m|n_g Ualues} 1 : L] L L L — L L]
. . 5 13,20 1,78 2.14 11.2 100 2.65 2.76 0.26
Discrete dass with 3 values (no aE— —— S— - —— ShE— SE— —
missing values 13,16 2.36 2.67 18.6 101 2.80 3.24 0.30
No meta attributes 4 1437 1,95 2.50 16.8 113 3.85 3.49 0.24
5 13,24 2.59 2.87 21.0 118 2.80 2.69 0.39
Variables 6 12,20 L8 = T 152 2. N = - h— 03
Show variable labels (Fpresent) | 7 14,39 1,87 245 146 96 2.50 2.52 0.30
. . 9 14,06 2.15 2.61 17.6 121 2.60 2.51 0.31
Visualize numeric values —— S —— S— SE— SE— —
oo b e o 9 14,83 1.64 217 140 97 2.80 2.98 0.29
or By Instance cass=s . 13.86 135 2.27 16.0 93 2.93 3.15 022
cclection 11 14,10 2.16 2.30 18.0 105 2.95 3,32 0.22
et nl 12 14,12 148 2.32 16.8 95 2.20 2.43 0.26
sct fullrews 137 1 13.75 173 2.41 16.0 89 2.60 2.76 0.20
14 14,75 173 2.39 114 91 3.10 3,60 0.43
15 14,38 1,87 2.38 120 102 3.30 3.64 0.29
16 13.63 181 2.70 17.2 112 2.85 2.91 0.30
17 14,30 1,92 272 20.0 120 2.80 3,14 0.33
18 13.83 157 2.62 20.0 115 2.95 3.40 0.40
19 14,19 159 2.48 16.5 108 3.30 3.93 0.32
20 13,64 3.10 2.56 15.2 116 2.70 3,03 0.17
| Restore Original Order | 2 14.06 1.63 2.28 16.0 126 3.00 3.17 0.24
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JlaTaceT coiepKUT KOJIOHKY WINe (IlepedeHb KIIaCCOB), OCTaIbHBIC KOJOHKH (DUUH,
xapakTepusytoiue Tuil BuHa. [lonpoOyeT BeIOpaTh Kakue u3 pud Hanodosiee
3HAYMMEI B OIIPEICIICHUN KJIaCCOB.
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RANK — EXAMPLE WINE
.. e

Scoring Methods - s S . : ANOVA 5
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ANOVA m Color intensity — — — —
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|:| FCEF m Hue —II::I'EEIEI —1].;_!93 — 101.317 J‘EES
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@ Alcalinity of ash — 0329 0185 33072 33725
@ Malic Acid — 0307 0154 30943 __  38.299
M Magnesium — 0.286 0143 12430 __ 37378
[ Monflavanoid phenols - 0.238 _ AR 27575 32767
@ Ash . 0.108 0.054 | 13.313 17.746
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RANK - EXAMPLE WINE - BU3YAJIU3ALIUS
Box Plot widget shows the distributions of attribute values
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AMOWVA: 233,926 (p=0.000)

1. The mean (the dark blue vertical line). Toncras rony6ast TUHHS - CTaHIAPTHOE

OTKIIOHCHHNC BCJIIMYHWHBI.
2. The median (yellow vertical line)
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