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Vicerozmeéerné metody

Vstupni data pro vicerozmerné analyzy

Metriky podobnosti a vzdalenosti

Cluster Analysis R
Principal component analysis
Correspondence analysis
Canonical analysis "
Discriminant analysis ¢ e\ |
Factor analysis S N
Multidimensional scaling venidygorvid 0010
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Factor 1 : 50,55%
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Uvod do vicerozmérnych metod I.

Vicerozmérné metody: Nazev vicerozmérné vychazi z typu vstupnich dat, tato data jsou tvofena
jednotlivymi objekty (i.e. klienti) a kazdy z nich je charakterizovan svymi parametry (vék, pfijem atd.) a
kazdy z téchto parametri mizeme povazovat za jeden rozmér objektu.

Maticova algebra: Zakladem prace s daty a vypoctl vicerozmérnych metod je maticova algebra,
matice tvofi jak vstupni, tak vystupni data a probihaji na nich vypocty.

NxP matice: N objektl s p parametry pak vytvafi tzv. NxP matici, ktera je prvnim typem vstupu dat do
vicerozmérnych analyz.

Asociacéni matice: Na zakladé téchto matic jsou poCitany matice asocia¢ni na nichz pak probihaji
dalSi vypocty, jde o ¢tvercové matice obsahujici informace o podobnosti nebo rozdilnosti (tzv. metriky)

bud objektl (Q mode analyza) nebo parametri (R mode analyza).MéFitko podobnosti se liSi podle
pouzité metody a typu dat, nékteré metody umoznuji pouziti uzivatelskych metrik.
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Vstupni matice vicerozmérnych analyz
NxP MATICE ASOCIACNI MATICE

1
2
3

— o E—— o E—— o E— D E— O —

parametr
parametr
parametr

objekt 1 objekt 1
objekt 2 objekt 2
objekt 3 objekt 3
objekt 4 objekt 4
objekt 5 objekt 5
objekt 6 ﬁ objekt 6 ﬁ
Hodnoty parametru pro jednotlivé Korelace, kovariance, vzdalenost,
objekty podobnost
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Uvod do vicerozmérnych metod II.

SHLUKOVA ANALYZA

vytvareni shlukd objektu na
zakladé jejich podobnosti

identifikace typu objektu

VYUKA

ORDINACNI METODY

zjednoduseni vicerozmerneho
problému do mensiho poctu
rozméru

principem je tvorba novych
rozméru, které lépe vyCerpavaji
variabilitu dat
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Vzorce v Excelu

* Vpisuji se do bunek sesitu

evzorce jsou vzdy uvozeny = (Ize téz + -)

« aritmetické operatory + zabudované funkce Excelu

* pro ,scitani“ neCiselnych polozek se pouziva &

* vypocet je zalozen bud na Ciselnych konstantach nebo
odkazech na bunky

konstanta zabudovany vzorec Excelu

_@* %
ﬁ—S log(A1)

uvozeni vzorce 5
odkaz na bunku
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Vzorce v Excelu — odkazy na bunku — styl A1

Relativni odkazy

A1 = bunka 1. radku sloupci A

* A1:B6 = blok bunek — levy horni roh je v 1. radku, sloupec A,
pravy dolni na radku 6, sloupec B

* relativni odkaz se pfi automatickém vyplneni bunék vzorcem
posune

Absolutni odkaz — odkaz na bunku je pevne dan, pri
kKopirovani nebo automatickem vyplnéni se nemeni, lze
uzamknout jak radky, tak sloupce samostatne

uzamceni radku

uzamdceni sloupce == $A$?
: s
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Maticové vzorce v Excelu

* vypocCty z matic dat

« zadavani je ukoncCeno stiskem CTRL+SHIFT+ENTER

17

15

19

20

21

22

23

— —
0~ &= O [ |
—

M k= 0d ka

24

suma soudcing fadkd

25

3101
u

Vzorec je zalozen na téchto dvou
maticich dat

{=SUMA(A17:A23*B17:B23)}

Nasobeni radku matic

Celkoveé sedteni

Nezbytné pro operace s maticemi.
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Méreni vzdalenosti objektu

Minkowski (power distance)

1 A
dij =4 Z‘Xik — Xk
k=1

Euklidovska vzdalenost

p
dij = \/Z (Xik — Xjk)2
VK=1

Vazena euklidovska vzdalenost ® - celé &islo
® =1 Manhattan (city block)
P ®= 2 Euklidovska vzdalenost
2 2
dij — \/Zwk (Xik - Xjk)
k=1
e Chebychev

1 1,j —oznaceni objektd !
: d; — vzdalenost objektl i a | !
| p— pocCet parametrd . dij = max‘xik — xjk‘
! k — k-ty parametr :
|

| W, — vaha parametru k

———————————————————————

VYUKA AN CENTRUM BIOSTATISTIKY A ANALYZ



Méreni podobnosti objektu

Binarni koeficienty podobnosti

Objekt 1
Obj 1 0
ekt 4 a a, b, ¢, d = pocCet pfipadu, kdy souhlasi
2 binarni charakteristika objektu 1 a 2
O ¢ d a+b+c+d=p

Symetrické binarni koficienty - neni rozdil mezi ptipadem 1-1 a 0-0

Simple matching coefficient Hamman, Yule coefficient,
Pearson’s x* (phi) a dalSi
a+d koeficienty
S (X1X2) =
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Asymetrické binarni koeficienty — odstranéni double zero

Jaccard's coefficient Sorensen’'s coefficient
a 2a
S(XX,) = S(XX,) =
e a+b+c %% 2a+b+c

Rada dal$ich koeficientt davajicich riiznou vahu
jednotlivym kombinacim parametru
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Kvantitativni koeficienty

Obdoby binarnich koeficientl pro vice parametru nez 0/1

Simple matching coefficient pro vice parametru

souhlas s .
S (xlxz) — p=pocCet parametru

Goweruv koeficient

Zahrnuti podobnosti podle ruznych typu parametrd — binarni, kvalitativni
a semikvantitativni i kvantitativni (odliSny vypocet pro jednotlivé typy).
Celkovy soucet podobnosti je podélen poctem parametrd. Muze
zahrnovat podminku nepocitat s chybé&jicimi parametry — Kronecker's
delta.

Vice informaci a dalsi méfeni vzdalenosti a podobnosti najdete v knize
LEGENDRE, P. & LEGENDRE, L. (1998). Numerical ecology. Elseviere Science
BV, Amsterodam.
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Vicerozmérné metody v <

Statistica 6 — nabidkova
vetev Multivariate Exploratory
Techniques V menu Statistics

STATISTICA Module Switcher

l~? Time Series/Forecasting +

% Cluster Analysis

% Factor Analysis

j"-*_ Canonical Analysis

¥ Multidimensional Scaling
A Classification Trees

ﬂ Commezpondence Analysis
SEPATH

[

Switch To |

StatSoft |

X

Cluzter analyziz and
clazzification methods for
cazes of vanables: ree
joining, wanouz diztance
meazures [and
amalgamation/link.age
rulez]; k-means clustening;
and bwo-way [oining
techhiques;

Customize list._. |

End & Switch To |

Cancel |

VYUKA
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STATISTICA - RutilusBrill.sta
File Edit Mew Insert Format | Statistics Graphs Tools Data Window Help

D& H &S| 4 Bk e, CHltR o AddtoRepart = | &3 KD

Arial CE 'I ﬁ [ Basic Statistics|Tables o -G | i | = 7 | gl
" Multiple Regression
[Bf Data: RutilusBrill.sta (16¥ by % Htple e
e AMNOVA

1 Sl Monparametrics

7 8 ] 10
loctype | localit 3% pistribution Fitting Brill2 | Brillouin loc+season pd2

Al TVPR jarg? TWPR zapl
Al TVPR u Advanced Linear/Morlinear Models — » B0 534711 0534711 [jard7 TVPR zanl
Al VPR E] Multivariate Exploratory Techniques  » 5} Cluster Analysis
Industrial Statistics & Six Sigma r % Factor Analysis

Al VPR

00|~ o o b =
=

TvPR fgﬂ] Pawer Analysis @3 Principal Components & Classification Analysis
i} xgg L Drata-Mining Ls *}1:. Cangnical Analysis
Al TVPR Statistics of Block Data v i[5 Reliabilty(Item Analysis
alan TVER _— - - (Q; Classification Trees
10047 TVER EUE STATISTICA Yisual Basic ﬂ Correspondence Analysis
11(A1 TVCH % Probability Calculator v % Multidimensional Scaling
12(A1 TWCH —rarsr fred TR -, [B4] Discriminant Analysis
13]A1 TVCH jard? pred zapl 1 % General Discriminant Analysis Models
14 (A1 TWCH  jard7 pred zapl 9 510 965952 [0 960952 [ard? v LT Zapl

Statistica 5.5 — nekolik
samostatnych modulu volitelnych

ze zakladni nabidky (Cluster Analysis,
Factor Analysis, Canonical Analysis,
Multidimensional Scaling, Correspondence
Analysis a jiné)

| I
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Statistics >> Multivariate Exploratory Techniques >> Cluster Analysis

File Edit Wiew Insert Format | Statistics Graphs Tools Data Window Help

0= |§ @| ¥ By § # Resume, . iR |k - addeoRepart + | N2

ﬁtlustering Method: RutilusBrill.sk ol . s

IArlaI CE vl ﬁ 53 Basic Statistics/Tables L~ 2v v@ — | g ‘ = 'ﬂ' | =l
M Multiple Regression
B anova e
| ! | 2|_ %l Monparametrics B?II2 . _”8 ] I g 1dD2 Lk
octype ocalit @ Distribution Fitting (] rilouin oc+season P
Al TvPR jard? TVPR zapl Cemee]
Al PR M Adval 711 i2@7 TWED anl

Az Draka-Mining * *;1:_ Canonical Analysis

Al PR Statistics of Black Data . 5[5 Reliabilicy/Ttem Analysis — Dpen Data
9(Aa1 ™PR rQ‘; Classification Trees E i u |
orres
v Mukidimensio

1041 TVER B STATISTICA Visual Basic o
11]A1 TVCH | % Probability Calculatar CASEs 2 & W

1 . " .

2 N E34711/0 £34 Jaining |iree ciuEienng)

3[Al PR E] ALl =chniques | 5} Cluster Analysis

A(41 T+FPR Indu: igma *| 24 Factor Analysis E DptiDnS e
5|A1 PR u o P ) - L |
: il Bower analysis @3 Principal Components & Classification Analysis Eﬂ T WAy jaining

7

8

12| A1 TWCH —Trargr T THpT
13|A1 TVCH  jars? pred zapl
14| A1 TVCH  jars? pred zapl 9 5109659532 0, 960952 Jars? v LH Zapl

 Joining (tree clustering) — hierarchické shlukovani, podle vzdalenosti mezi
objekty jsou tyto skladany do skupin pomoci riiznych algoritmda.

« K — means clustering (hypotéza existence x clusteru a jeji ovéreni
analogické k ANOVA - sestaveni clustert tak aby se minimalizovala jejich
vnitfni variabilita a maximalizovala variabilita mezi clustery), nehierarchické
shlukovani

« Two-way joining (shlukovani je provadéno zaroven na zakladé jak objektd,
tak parametr()
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“Klasicka“ shlukova analyza hierarchicky spojujici objekty do skupin podle

vzdalenosti v asociacni matici

Vybrani promennych pro vypocCet

Vstupni soubor je matice
objekty x parametry nebo
matice vzdalenosti

Maiji byt shlukovany
sloupce nebo radky
vstupni matice objekty X = >cus:

parametry?

Shlukovaci algoritmus

ﬁtluster Analysis: Joighg {Tree Clustering): Rutilus I
Ouick  Advanced ;
L] ariables: | nane Cancel |
Input file: IHaw data j E Optionz + Q Vyber Z
I"-.J'arial:ules [colurnns) j d at
Amalgamation [linkage] rule: | Single Linkage -
| = st §| o ﬂl
Distance measure: IEun::Iiu:Iean distances j .
MO deletion——
I [ I [=]
i e /\ 2 % Cazewise
" Mean
zubsztitution
o

/ B atch processing and reporting

AU t?matlzovany Pouzita vzdalenost mezi objekty
Vystup (jen matice objekty x parametry)
VYUKA i

Smazani chybéjicich
dat nebo jejich
nahrazeni prumérem
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Joining (Tree Clustering) — shlukovaci algoritmy

+ centroid

Na tuto vzdalenost se pta single linkage
= = ' Na tuto vzdalenost se pta complete linkage

DalSi metody pocitaji s primeérnou vzdalenosti vSech objektd shluki nebo
vzdalenosti centroiddl (vzdalenost mize byt vazena velikosti shluku).
Wardova metoda se snazi minimalizovat variabilitu uvnitf shluka.
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%Jnining Results: Zuby - cluster.sta

Muambher of wariables: 2
Mumher of cases: 32
Joining of cases

Horizontalni a vertikalni
dendrogram

Amalgamation (joining) r
Distance metric is: Eucl

Mis=sing data were casewise deleted

Matice

el el vzdalenosti

nle: Tnweighted pair-group awverage
idean distances (non-standardized)

Pravouhlé vétve stromu

Vzdalenost v %

Cancel |
=Y Horizontal hisrarchical lree plat | Hi Distance matris |
Optiohz * i
Wertical icicle plot | i Descriptive statishics % E prons POplS
v Hectangular branches ﬁ A Matrix | O bJ e ktu
Scale tree to dlink/dma=*100 [ \

J (pramér a

E—

Postup skladani

Armalgarmation schedule

stromu v podobe

‘ | Graph of amalgamation scheduls |

SD)

tabulky a grafu

Export matice vzdalenosti (podle zvolené metriky) do
specialniho souboru Statistica pro matice vzdalenosti

VYUKA

| I
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Dendrogram predstavuje graficky vystup shlukové analyzy, kde jsou objekty
propojeny tak, jak postupovalo jejich shlukovani

Tree Diagram for 22 Cases / POpiS analyzy

Complete Linkage
Euclidean distances

Acura L
Olds

Chrysler
Shlukované Podoe %
objekty > parie

Pontiac

Mitsub. " |

Nissan

Audi
BMW

Saab ™ |

Volvo
Mazda
Toyota

Buick

Ford
Isuzu
Eagle

Corvette |
Porsche

0 20 40 60 80 100

. Dlink/Dmax)*100
Vzdalenost (zde v %) @ (Dlink/Dmax)
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Almagenation schedule a graf poskytuji uzivateli pfehled nad celym procesem
shlukovani, tj. pri jaké vzdalenosti a jaké objekty nebo jejich skupiny se shlukly

Complete Linkage

Amalgamation Schedule (Cars.sta) / Sh|ukované Objekty

Euclidean distances

&

Vzdalenost

na niz doslo
k shlukovani

1,127473

1,137488

1,202407

1,284603

1,537968

1,834401

Toyota

Olds
Audi| Mercedes
Chrysler Dodge

nkage | Obj. No. | Obj. No. | Obj. No. | Obj. No. | Obj. No.
istance 1 2 3 4 5
4580483 | Chrysler Dodge
6231085 Audi Mercedes Plot of Linkage.z Distan.ces across Steps
,6670490| Honda  Pontiac . Fuclidean distances
Q 7060042 Saab Volvo
?39 Chrysler Dodge VW 7t
,9855 Dodge VW Honda

Kroky shlukovani |

VYUKA

Linkage Distance

— Linkage

0 2 6 8 10 12 14 16 18 20 22 Distance
Step
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Joining (Tree Clustering) — asociacni matice

Asociacni matice predstavuji specialni typ souboru programu Statistica (pfipona
.smx), jde o Ctvercové matice nesouci informaci o vztazich mezi radky a sloupci,
tvori alternativni vstup pro vicerozmérné analyzy,nékteré analyzy lze provadét pouze
na datech v tomto formatu. Na rozdil od bézZnych souboru obsahuiji 4 specialni fadky,
pro spravnou funkci je nezbytné dodrzet jejich pfesnou syntaxi.

Vlastni matice vzdalenosti Var 1 Var 2 Var3
Var 1 1.00 20 30
(Var 2 20 1.00 10
Var 3 30 10 1.00

Pramér a SD proménnych ::>l>Means 12 11 10

(neni nutne’ pro matici ’ Std. Dev. 3 5 5

podobnosti a nepodobnosti) :DII

Podet pFipadll = podet z ngjz No. Cases >0

byla matice vytvorena, ne podet I Matrix 1

jejich radku U

Typ matice 1 = korelace, 2 = podobnosti, 3 = nepodobnosti, 4 = kovariance
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Shlukova analyza K-means clustering

K-means clustering se snazi rozdélit objekty do zadaného poctu shlukl tak, aby
byla minimalizovana variabilita uvnitf shluki a maximalizovana mezi shluky

Vybrani promennych pro vypocet
Maji byt shlukovany

sloupce nebo radky AN

vstupni matice objekty x Quick  Advancid |

parametry? % B Variables | none Cancel |
Bt | Cases (rows) I B Oplons ~ |

v w , , j> Murmber of clusters: |2
Pocet OcekavanyCh Mumber of iterations: I'IEI

o
S h I u ku Imitial cluzter centers
" Choose observations to maximize initial bebween-cluster distances

L. ) . LA
Pocet |teraC| - krOku ' Sort distances and take observations at constant intervals kD deletion
VypOétU " Choose the first M [Mumber of clusters) obserations y f_;' Casewiss
/ Batch processing an_ reporting o
substitution
Automatizovany
. ey x o Smazani chybéjicich
vystup Nastaveni po&atednich shlukd, 4at nebo 'e'iSc/:h J
od nichz se vypocCet odviji Jejen
nahrazeni prumerem
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K-means clustering - vysledky
K-means clustering pracuje s objekty pouze na zakladé Euklidovské vzdalenosti, na
tuto skuteCnost je nezbytné pamatovat pokud tato metrika neni pro data vhodna.

%k - Means Clustering Results: Zuby - Tl

Mumber of wariables: 3 POpiS analyzy

Manbker of cases: 3Z

E-means clustering of cases
Mis=sing data were casewise deleted
Mamber of clusters: 3

EUklidOVSké Solution was obtained after £ iterations

VZdal?nOSt Stredu \ Quick  Advanced
Sh l u ku Gl Summarny: Cluster means & Euclidean distances |
[®] Options « |

ANOVA prO Jed nOtI|Vé|::> H Analysiz of vanance
proménneé

— Prameér, rozptyl, SD
[araph of means

|

||, — o ,
Descriptive statistics for each cluster ﬁ:‘/ pa ram etru VS h | ucl Ch

f%

Graf priméru
jednotlivych
promén n}'/Ch Vv Sh I u CI’Ch ﬁ Eaviy{sjificatians and digtances

Members of each cluster & distances

Objekty v shlucich a
jejich vzdalenost od
u centroidu

Ulozi prislusnost k shluku doplnénou o vzdalenost k centroidu

pro vSechny objekty (+ vybrané parametry).
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K-means clustering — tabulky vysledku

ANOVA jednotlivych parametru

Members of Cluster Number 4 {02 Statistic
and Distances from Respective Cluster Cen

Cluster Means (02 Statistica_Cluster. sta)
Cluster | Cluster | Cluster | Cluster ) v °
“ariahle | No. 1 Mo, 2 Mo, 3 Mo, 4 rOZdelenyCh pOdle ShlUkU
Var1 2 noooool 1 285714 2 933333 0,000000
Va2 2.533333. Euclidean Distances between Clusters ({02
WG 1 000000 Distances below diagonal
W] 0 833333 sguared distances above diagonal
vars 2000000 [Cluster | No. 1 P— B VT T :
e EIEDDDDD Number Analysis of Yariance (02X /tica_Cluster. sta)
a , — ——
e T S,DDDDDD No. 1 0 DDDDDD!D,E i EEt;IFSEEﬂ df W';’[gln I:“\/ F Slgnlf.
oty I
Warb 3,000000] | Mo. 2 0374120/ 0f Varl 2 FORES] Descriptive Statistics for Cluster 3
Mo. 3 1033266 1K Va2 o 53542' Cluster contains 15 cases
Mo. 4 71825 14 e 5I458?’5 Mean | Standard | “arance
Vard EIEEEEF “ariable Deviation
ar - Varl  [2033333] 0255199 0,066667
Warh 2415448 S [ZEOooOn 0632456 0,400000
Warh 2491786 w3 | 1000000 0000000 0000000
. ) _ war? 2213542 wap4 | 1,000000 0,000000 0000000
Stfedy a vzdalenosti Ward 1147500 Yas | 3600000 0507092 0257143
v ° ° rE 3I4DDlﬂﬂﬁ o e s o o o T T S AT T
stfedl shluku ﬂﬁ 1333
Ward 1 8001

Popisna statistika shluku

VYUKA

| I
CRA

Cluster contains 4 cases
reindeer elk deer moose

Av
ﬂnce 1 1?5?’??’!D,1?E??? 0176777 0176777

Clenové shluku a jejich vzdalenost od stfedu shluku
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K-means clustering — priméry parametru

Plot of Means for Each Cluster

2,0
1,51
1,0 | B
o v ’ A'Q
Prumeéry v 05| a\
shlucich AN oo |
05 ] x
10| | L o 7 Cary pro
’ ‘ jednotlivé
-1,5
’ shluky
2,0+ by
<
-25
-3,0 1
-3,5 ‘ ‘ ‘ ‘ ‘ —o— Cluster 1
PRICE BRAKING MILAGE 'O Cluster 2
ACCELER HANDLING o Cluster 3

& Variables

Jednotlivé parametry
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Statistics >> Multivariate Exploratory Techniques >> Principal components ...

-—

proménné pro vypocet

2. suplementary variables
nejsou pouzity pro vypocet,
ale objevi se na vysledku

3. active cases — vybrani cases
(Fadku), které se pouziji pro
vypocet, ostatni se mohou
pouze zobrazit

4. grouping variables — pro

oznaceni skupin objektl

Analyza je zalozena na matici
korelaci (standardizace

Quick  Advanced I

E’EPrincipal Components and Classification Anal

] Yariables: | Cancel |
Wariables for analpsis: nioke [® Options ~ |
Supplementary varniables: niohe

E}' Open Data |
“ariable with active cazes:  none

SELECT S|
Grouping wariable [labeling): none HER B

LEode for, active cases; I

Analyziz bazed on Compute variances fM_-D Bzl
: * LCazewise
{* Conelations £ a3z S5/M-1]
. M
" Covarances ™ a3z 55/M suiiﬂtutian
PN

proménnych) nebo kovarianci  Pro vypodet rozptylu se

(vliv rozdilnych rozptyll)

VYUKA

pouziva n nebo n-1.

Smazani chybéjicich

dat nebo jejich

nahrazeni prumérem
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Principal component analysis — vysledky quick

Pocet faktoru

Koordinaty 2|
parametrﬁ na No. of act:?.ve war] |1 7 Pog:isu?ﬁla!gzryry wars: £
faktorovych OSéCh No. of actiwe cad |[s: EE o. of supp er®ary cases: 0O 2D graf

Eigenwvaluss: 2,9 9 1,8417% L PE3z4] L0241 LJ3EQEE4 S Eﬂ parametro
Murnber of factors ; IT-"_ [uality of reprezentation : (000 % | > VZhledem k
faktorovym

Guick |"»-"aria|:ules| Cazes I Descriptivesl

Koordinaty objektu

na faktOFOV)’/Ch B8 Factor coordinates of varisblss | Plat var. factor coordinates, 20 Dptinn$*| osam
osach "> BB Faclor coordinates of cases | [E7] Plot case factor coordinates, 2QF\\
Eigenvalues | SereeEl |\> 2D graf

| A objektc
Eigenvalues vzhledem k
~ variabilita vyCerpana faktorovym
faktorovymi osami, jejich osam
soucet = pocet
parametru -

Grafické znazornéni eigenvalues
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Factor coordinates of variables = korelace

“Yariable

Factor coordinates of the variables, based on correlations (04 PCA sta) FaktorOVé Osy
Factor1 | Factor? | Factor3 | Factord | FactorS | FactorB | Fa

druh1

druh2
parametry aune

druhd

e

druh?

objekty

DB?DBBB! 0088622 0311857 -0045525 0074639 0210660 -0290247

0189727 0471241 0317073 0766312 0179847 0129830 0070210 Pozice parametru
0858428 -0055174 0381471 0109716 -0008402 0073756 0311478 ,
0305144 -0,120995 -0 808490 0272021 -0311633 0253811 D,ﬁ: na faktorovych
0570394 0603301 -0277173 0207165 -0006431 0435705 -0032594

1383706 0576745 02597602 -0069102 -0 649314 00529530 0041551 OsaCh

02587247 OBSEEYY 00589100 0463055 033059400 0271519 0014072

Factor coordinates of cases

Factor coordinates of cases, based on correlations (04_PCA sta) Fa ktorOVé Osy
Labelling variable: Sezona
Factor 1| Factor 2 | Factor 3 | Factor 4 | Factor & | Factor B ezona

Case

HEL [-0516231-1,33188) -0,47377| -0,04405 003902 0,14791) -0,14760( autumn 57 wr .4 : ©

HE -D,SD151.-1 09014 | -001107 | 0025835 027617 -028625 -0 06B0S| autumn 97 PrlSlusnOSt Objektu do
MEL | -074946 08296 043497 066209 017579 065651 -0,47288 a{::i]: k H

ROH | -1A53568 0 332389 072130 052602 -182878 021582 0,10822( ad S Upm

JR | -096700 257010 032726 151434 037240 054825 -0,300852| autumn 97
EL |-068238 -124455 043192 -027091 050764 -0,35601 -0,16454) spring 97
HYE | 1648083 078839 -236792 177630 0023050 -136117 028317 spring 97

. o
MEL | 046771 094204 000428 043506 081362 021496 006124| spring 97 Pozice pal’ametru

ROH | 459087 057263 133177 -0,00030 -0.21815 0,16225 -0,44771| spring 97 p
STR | 050010 084114 057108 015835 -024892 0,49180 <PE e na faktOFOVyCh
HEL | -0,33993| -1,14800| 0)65528| -057325) 0,27923| -0,21073 S— ,

ROH [-1,01963 -042177 108891 -0,45581 -0,71007 -0,17656 -057678| spring 98 OsaCh

My | 014527 039321 -1,07576) 083232 075186 -085026 -0,32807( autumn 97

oS N aonoc nzA2Te [n I e I=iw] mnoaTFTno mn a1 474 2027 A4l b= T
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Eigenvalues vyjadruji variabilitu vyCerpanou faktorovymi osami, jejich hodnoty slouzi
pfi rozhodnuti kolik faktorovych os je pro nas zajimavych

Eigenvalue  variabilita vyCerpana Kumulativni
prisluSnou osou eigenvalue/vyCerpana
/ variabilita
envalues of cd plation matrix, an d stati
Ac ive variables
Eigenvalue | % Total | Cumulative | Cumulative
Value number variance | Eigenvalue %
1 1,883153 37,66307 1,883153 37,663 Eigenvalues of correlation matrix
2 1,134548 22,69096  3,017701 60,354 ~ Actievariablesonly
3 0,829119 16,58238  3,846820 76,936
4 0,723700 14,47401  4,570521 91,410 37,66% ot x
5 0,429479 8,58959  5,000000 100,000 Prubéh scree plot

Eigenvalue m—o> > g

Principal component

vytvorena PCA

VYUKA

1,6
14+
1.2 22,69%

,58%

Eigenvalue

,.59%

0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 55 6,0

> Eigenvalue number
L)
CRA

CENTRUM BIOSTATISTIKY A ANALYZ



Plot variables factor coordinates — vynasi do prostoru faktorovych os puvodni
parametry, zobrazuje jejich korelaci s faktorovymi osami

Projection of the variables on the factor-plane ( 1 x 2)

1,0 1 | e —
05r ACCELER =3 Puvodni
| P parametry v
) [ ordinacnim
Vybrané faktorové & . | oRAaNoune. _» prostoru PCA
osy a vy&erpana % e /
variabilita |
| MILAGE  /
\ | AGE
BRA‘kING -
(0]
-0,5 0,0 0,5 1,0 o Active
Factor 1 : 37,66%
VYUKA AN CENTRUM BIOSTATISTIKY A ANALYZ



Plot variables cases coordinates Vypocet je zaloZzen na plvodni NxP matici a
matici eigenvektoru, zobrazuje vzajemné vzdalenosti objektu

Vybrané faktorové
OSYy a vycerpana
variabilita

VYUKA

Projection of the cases on the factor-plane ( 1 x 2) Objekty \Y
Cases with sum of cosine square >= 0,00 Ord | naén I:m

| / prostoru PCA

Porsche Corvette M
O O

-4 -3 -2 -1 0 1 2 3 4 5
Factor 1: 37,66%

O Active

AN CENTRUM BIOSTATISTIKY A ANALYZ



Principal component analysis — vysledky Il parametry

E’EPrincipal Components and Classification Analysis

Koordinaty
parametru na
faktorovych
osach

2D graf
parametru
vzhledem k
faktorovym
osam

::> Plat war. factor coordinates, 2D| B  Communalities [Cozsine 2]

No. of active wars: 7 No. of supplementary wvars: £
No. of actiwe cases: EE No. of supplementary cases:

Eigenwalues: 2,31879 1,84175 76324l ,707241 329524
Mumber of factaors ; I.'-" Cluality of repregentation : 1000 %
Cluick  %anables I Cazes | Descriptivesl

i Factor coordinates of vanisbles | BHH Factar & variable corelations

— Optionz for plot of factar coord, - 1 BB Contibutions of variables

¥ “ectors [points to origin)

¥ Uit circle il Eigerrvalues

" Yariable names Screeplat h
i* i .

* aniable nurmbers il A T —— |
Mo Names/Mumbers | / \

Korelace promennych

2.1/ a faktor

Podil variability
promennych vyCerpany
danym poctem faktoru
Prispevek

promennych k
jednotlivym faktoriim

3 Eigenvalues

% Grafické znazornéni

Nastaveni grafu

Eigenvectors — vektory faktort v
puvodnim prostoru

eigenvalues
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Eigenvectors

Eigenvectors of correlation matrix (04 PCA sta)
Active variables only
parametry Factor1 | Factor? | Factor3 | Factor4 | FactorS | Factorb | Factor 7
Yariahle b
\drum 05883081 0074402 0288827 -0047020 -0083109 0334078 -0BE5185 faktory
druk2 0128282 0395628 -0,293658  -0791463 02145900 0205392 0160905
druh3 0530416 -0046321 03533000 0113317 -0,0076380 0116957 0,713842
. drukid 0208348 -0101580 -0748786 0 0280949 -03718020 0402509 0030069
elgenvektor LobE 0385666 0506499 -0256705 0213964 -0007673 -0690967 -0,074492
druhiE 02594380 0484207 0275625 -0071370 -0775276 0083976 0095225
druh? -0200930 0 05758343 00545600 0478256 04544900 0431067 0032251
Contribution of variables Communalities

“Yariable contributions, based on correlations ([04_PCA. sta) Communalities, based on correlations (04_PCA, sta)

Factor 1| Factor2 | Factor 3 | Factor 4 | Factar 5 | Factor B | Factor 7 From 1 | Fram 2 | Fram3 | Fram 4 | Fram& | From B | From 7
“ariable “ariable | factor | factors | factors | factors | factors | factors | factors
druht  |0,346813]0,005536 0083421 0002211 0,007540 0,111608 0442471 druh1  [07556181 0 766473 0,663728 08656800 0671379 0915756 1,000000
druhz 0ME45R 0,1596522 0,086235 0626413 0,046092 0,042391 0 025391 S D,DSEBBE.D,EEBDEfl 0358600 0945834 0975215 0995071 1000000
druh3 0336853 0002146 0124821 0012841 0,000053 0,013631 0 509570 druh3 0736899 0739943 0885463 0897500 0897541 0902981 1000000
j:ﬁ:g SE‘EQQ g-m'ﬂﬁ ggggggg ggzgggf SQSESQE glg?g;g gggggl; druhd | 0,094953 0109502 0763249 0537244 0934360 0998779 1,000000

' ' ' ' ' ' ' druha [ 0,326349 0 /89322 0766146 0809054 0809105 0993944 1000000
druhi 007308 02 ¢s6 0075959 0005094 0 B01053 0,007052 0 009065
druh7 0040393 0.3 WE1 0002677 02267709 0 206561 0 155615 0 001040 druhb 0147230 0479869 0 568436 0 573211 0995470 0 995274 1,000000
' : ' : ' ' ' druh? | 0,088356 0562907 04566577 0,780801 0925916 09993302 1,000000

Prispévek parametru k variabilité faktoru

VYUKA
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Principal component analysis — vysledky Ill objekty

E‘EPrincipal Components and Classification Analysis il

Koordinaty objektu
na faktorovych on O] o Criren o Mo ot domor ey oopogs Factor scores

No. of supplementary cases: 0

OsaCh Eigenwvalues: 3,64752 2, 225839 1,83681 725770 527417

Mumber af factors ; |1EI E [uality of reprezentation ; (000 2
Factor scores

uick, I Yariables Cazes |Descriptives|

Factor coordinates of cases | [E R — | 7@@/ p Coefiicients
3Ehlger§;r?]b=(ektu -ﬁ Flaot caze factor coordinates, 2Q| B  Factor score caefficient%F/A/ P‘rzl’sp§vei§
i ) ~—— Options for plat of factor coord | B Contibutions of cages |</‘—:| promennych k
faktorovym osam @ Case names — — ~ jednotlivym
/’; ' - \ faktor(im
o | Bl N Gos2 ghiu mez
Nastaveni grafu Eﬁfﬁi‘?iglﬁihb: BB | Factorscos ’ faktorem a
/4/4 | vektorem objektu

Vybér objektld podle sumyvcos2 (communalities)

objektu pro dane faktory Ulozit koordinaty nebo scores objektd
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objekty w
:

Factor scores

j {/4& Faktorové osy
j Sezona

023456 -0,33626 au%:ff:lPHSllJénOSt Objektloj do

-2,15863 054897| spring 97 Factor coordinates

Factor scores, based on COMrelatons (U4 FUA 513)
Labelling variable: Sezona
Factor 1| Factor 2 | Factor 3 | Factor 4 | Factor 5 | Facto

sase

HEL | -0 41665 | -1 11817 -0, 43878 -0,04549) 004664

HYE 033916 08E22 0010250 002618 0,32949) -0 404758 -0,15138) aut .
-0A0674 ) -0 B9511) 040285 068382 020973 -1,04113 -1 08374| autumn 97 Skupln
-103333) 279055 0BRB03| -0,54360) 218187 | 0342260 024803 autumn 97
-0BAR3E3 215771 030309 156404 044430 -0,86945 -0 53897 autumn 97

HEL | -046172 -1 04486 040003 -027950 060565 -056458 -037709( spring 97

HYE | 1,11484| 0BR189 -2,19306| 1,83453 002750

MEL | -031624 073035 000395 044933 097071 034089 014034 spring 97

ROH | 310406 056471 123343 -0,00031 -0,26027

STR | -0 40575 -0 70617 | -0 52891 0,16355 -0 296593

ucl mn o d M z2on (g =] mnonT mn 2224 4

025731 - délené odmocninou
e 'ng'n;;ﬁ?‘f. e eigenvalue

Factor scores coefficients

Factor score coefficients, based on correlations ({04 _PCA sta)

parametry

=y

Factor1 | Factor? | Factor3 | Factord4 | Factors Factﬁ Faktorove Osy
“ariahle
druhl [ 0393104] 0062484 0267495 0043563 0106314 052980 -152446 Ei K Slend
dh2 | 0086736 0332148 0271972 0817438 0256141 032652 036876 igenvektory podélené
drh3 | 0392442 -0038888 0327210 0117036 -0009112 018543 163 : :

hd | 0140872 -0085281 -0F93490 0200170 -0443587 053832 odmocninou eigenvalue

duhs | 0260763 0425229 0237748 0220986 0009155 -1 17072
duhB | -0.175416 0406514 0255271 0073712 0924961 04 021824
druh? | -0.135890 0485545 0050531 0493953 0542240 0F8361 007391
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Principal component analysis — popisna statistika

@Principal Components and Classification Analysis R il
o v
Prumer a SD No. of actiwe wars: 10 No. of supplementary watrs: O
v , No. of active cases: EE No. of supplementary cases: 0
promennych
Eigenwvalues: 3,6478F EZ, 22589 1,83681 ,[7ELT70 527417 ... @ﬂ

Murnber of factors ; |1EI E [uality of reprezentation ; 1000 2 s
Korelacnl d Lick I "»-"arial:lIE:SI Cazez  Descrptives | Cancel

Koreatn 2 o
ovariancni i Summary descriptives | [®] Options =

matice

o B Comelationmatix | Inverse | B Save comelation matis |

Promen nyC}’l, ] B Covarincematis| Invese | B Save covariance matix |
inverze, ulozeni el s

% Al cases " Active cazes only " Supplementary cazes onlp

ake Box & Whisker | 2D scatterpplats |

@ Histograms I Decaecn: | Zobrazeni objektud
Popisné grafy e ) Surface plots | podle riznych
jednotlivych proménnych
promennych
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Statistics >> Multivariate Exploratory Techniques >> Correspondence Analysis

Pod StatO u kO res po n de n én i Eturrespundence Analysis {CA): Table Specifications il . S
ana IyZy Je ana |yza Comespondence Snalyzis [Ch) I Multiple Corespondence Analpzis [MMCA) I (0K}
kontingencnich tabulek, tj. et . Cancel |
t b | k kd o v ,k v s d k o % Raw data [requires tabulation) variable with eodes, or :
abuie e pruseCI y ra ua i~ Frequencies with grouping wariables IfT.E;n,_,:nl ?:k,j:a;:;le o —lﬁ Options_~
S I ou pCU 0] bsa h UJ I fre kVG NCl " Freguencies w/out grouping vars coding  ariables. :nUETEEZr:;tI::';D:': than
dane kombinace e
@ Fow and column variablefs] | none analyzed.
TE  Codes for grouping variables | HahE
IE}' Open Data |
W s | &

Nastaveni vstupnich dat

raw data — proménné s nazvy fadku a sloupcu tabulky — frekvence se dopoditaji
frekvence s tridici proménnou — sloupec nazvua fadku, nazvu sloupcu, sloupec s
frekvencemi

frekvence bez ridici proménné — klasicka tabulka — fadky X sloupce, na pruseciku
frekvence
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Correspondence analysis — vysledky Quick

_ v 7 o ﬂ[nrrespnndence Analysis Results: Dactylogyrus.sta il
Koordinaty radku a
o A4 ’
I V r n m Mauber of variables {columns of the table): 10 . ’
S Oupcu Sou ad e Number of walid cases (rows of the table):E2 POpIS analyzy
systemu |
Eigenmwalues: 0927 ,050% ,013% ,0lf0 ,00%F ,0052 ,002% ,0017 0009
Total chi-soquare=1,23282Z1 df=452 p=1_ 000

Vystu p VéeCh Zé klad n |’Ch Quick | Advanced I O ptians I Feview I Supplernentary points ] :
VyS|ed ku N Summary: Fow & column coordinates | Cancel |
@y Erintdreport summary of resulkz | E Options * |
POéet rozmérloj prO g I’afy a Humber of dimengionz

tabu I ky " Mumber of dimensiuns:lE—E

i~ Cumulative contribution ta inertia;

[30.0" B % for more)
Vybere pocet os, Plats of coordinates
vy&erpavajicich urditou [ Aowt:col. 10 =7 20| 5>
hodnotu inertia 4n

|

1D, 2D, 3D grafy fadku a sloupcu v soufadném systému
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Row and column coordinates

Obdoba kvality (cos? a relative
Koordinaty v ordinacnim prostoru CA inertia pro jednotlivé dimenze

Column Coordin| ps and| jontributions to Inertia (05_Correspondence.sta
Input Table (Roy |x Cold |hs): 33 x 26

Standardizatio K lumn profiles

., Column [ Column | Coord. | Codvlin. | Mass Cluality | Relative IneniaVDsiney Inettia | Cosinez

Mame |Number| Dim.1 Dirn. 2 Inertia Diim. 1 Qirm. 1 Diirn. 2 Dirm.2
Sloupce nebo radky druh1 11 036515 -0,34060) 0123451 0,09A565 0,109300( 0,021925 0049138 0028166 0042727
(Samostatné druhz 2| 036340 -D26574)/) 453295 D,ﬁE D,DEB% 0079724 0327035 0064419 0178357
|:::>J|"ﬁ 3 010790 0212 006517 0,00 W12 0031212 ga0101 | 0002051 | 0,000580 0,007961
tabU|ky) druhd 4 009817 007 019551 0, 40012191 0005066 0,000197 | 0002689
druh5 50 031392 -01 0010135 009 pe0| 0015811 0020710 0,000403 0004249

druhB B 014225 0001445 000 P20 0,020962( 0, 0000458 0,000095 0000751
druh# 7l 007044 0028602 004 p29) 0,013937( 0,000 0003326 0,004579 0,053103
druh8 8| 032368 F /2926(|0,046343 0,04 p16| 0,062355| 0,00646N N 022753 0,001524 | 0,003633
druhd af 026360 / /02069(|0,008689 0,04 P02 O,007658| 0,000804 0,000007 | 0000159
druh10 10| 018414/ A09563|(0,105720 0,04 B53 0,029033) 0004774 472 0,001503 D 010916
Celkovy podil fadku v tabulce

relativnich frekvenci (vypodet zavisi Kvalita zobrazeni daneho 5+ b 04 na celkoveé

na nastaveni zaloZky options) bodu danym poctem inertii (neovlivnéno
dimenzi (proporce bodu k

celkové inertii dané
pocCtem dimenzi)

pocCtem dimenzi)
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Grafy CA 1D,2D,3D

1D Plot of Row and Column Coordinates for Dimension: 3
Input Table (Rows x Columns): 34 x 16

Standardization: Row and column profiles G rafy m O h O u byt g e n e rOVé ny p ro

Eigenvalue: ,09920 (9,9196% of Inertia) Contribution to Chi-square: 26,981

Sechny kombi dimenzi
Rowt? vsecnny Ko Inace dimenzZi.
0,6 o SPRITE_Y
ow,
04l %ﬁ%ﬁ 2D Plot of Row and Column Coordinates; Dimension: 2 x 3
' Input Table (Rows x Columns): 34 x 16
02} Standardization: Row and column profiles
] 0,8
5 0.0 1 — Row17
° £ o6t SPRII:'II'E_Y o
® 021
5 v = Row20 Rowa2
S L R s 04+t Row9 Ro
s 04 Roa25 ; [o) NeEVNIID N
L I | PEPSI_N ) . -
-0,6 Rowi3 S 0.2 3 COKEF 3D Plot of Row and Column Coordinates; Dimension: 1x 2x 3
° o Row28 Row8 O Input Table (Rows x Columns): 34 x 16
087 & 00r e Q Standardization: Row and column profiles
1) Row1 -
1,0 3 [¢ DCOKI
> ul
s 02[ Row19
1,2 E o - R
Row Coordinates g -0,4 R
5
w - L
e 0,6 SRWNGP_Y DYUDP_Y
c o o
5 087 DPE
c
[}
.g 1,0 ¢
-1,2

-14 12 10 -08 -06 -04 -02

Dimension 2; Eigenvalue: ,1514:

Grafy obsahuji koordinaty jak fadku, tak
sloupcu puvodni tabulky.

© Row.Coords
0 Col.Coords
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Correspondence analysis - nastaveni

PocCet rozméru pro grafy a
tabulky

Vybere pocet os,
vycerpavajicich urcitou

hOantU |nert|a Murber of dimengions————
\ % Mumber of dimensions: |2_

Zpusob standardizace koordinatu

1.

2.
3.
4

Interpretace vzdalenosti v
ramci fadku i sloupcu
Kanonicka standardizace
Interpretace jen v ramci fadku
Interpretace jen ramci
sloupcu

VYUKA

Eﬁi[urrespundence Analysis Results: Frekyence.sta

MNumher of wariables (columhs of the table):Z5
Mumher of walid cases (rows of the tabhle): 33

Total chi-square=1&5253,1 df=200 p=0,000

Lluick. I &dvanced  Options | Heviewl Supplementary points

™ Cumulative contiibution ta inertia:

IEIEI,EI % [on mare]

— Standardization of coordinates

% Row & column profiles
" Canonical standardization

™ Fow profiles [interpret row dist.]

" Column profiles [interpret col. dist.]

Eigenvalues: ,7508 ,E08Z , 4073 ,3543 2427 ,1961 1302 ,084% ,0703 ...

Carnicel

IS
[®] Options - |

AN CENTRUM BIOSTATISTIKY A ANALYZ




Correspondence analysis — vysledky Advanced

Eﬁ[nrrespnndence Analysis Results: Frekvence.sta il

Koordinaty fadku a
S|oupcfj Vv Sou‘r‘adném Number of variables (columns of the table):Ze

Numbher of walid cases (rows of the table):33

systemu | _
Eigemwalues: 7508 5087 ,4073 ,3549 ,£477 ,1961 ,1302 ,084% L0703 ...
Total chi-seuare=18353,1 df=200 p=0_,000
V)'/Stup VéeCh ick.  Advanced | Elptinnsl Heviewl Supplementary pnintsl 1 D, 2D, 3D

— Plats af monrdinates

Zé klad n IICh VySIGd klj fad  Fow and column coordinates | g rafy Féd klj

""" Row 10 |E] 20| 5 °
. . . rinkdrepart Summarny Box ions - a Sloupcu v
Eigenvalues ~ inertia —= EE' iepor s yapltl om0 || g 0| 2] soufadnam
“vysvétlena“sloupci + —— —l - fow & cal. 10 | =7 20 I & systému
graf %standardlzgd matrices | [ Plot zelected dimensions arly
[ Truncate labels to |2_n::hars
[T Use identical %57/Z) scales
Tabulka frekvenci /\
vyskytu +
nestandartizované B
koordinaty Nastaveni graftl — vybér os, zkraceni popisek, identické

meéritko
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Jednotlivé
dimenze

e|genvalue

% inertia a kumulativni inertia

Number
of Dims.

Ch|2—

Eigenvalues and ertla for all DY fensions (Be ge.st
Input Table (Row| |x Columns)y 44 x 16
Total Inertia=1,0 0000

OO df=49

Singular
Values

Elger¥
Values

Per
Inertla

Cumulatv
Percent

Squar s

0,694078

0,389141

—

0,314954

0,297800

0,275500

0,221580

0,174100

0,153736

RIIRICIGIES VAT S

0,000000

0,000000

0,000000

0,000000

0,481745| 48,17449

0,151430
0,099196
0,088685
0,075900
0,049098
0,030311
0,023635
0,000000
0,000000
0,000000
0,000000

15,14304
9,91959
8,86851
7,59004
4,90976
3,03109
2,36348
0,00000
0,00000
0,00000
0,00000

48,1745
63,3175
73,23
82,10
89,69
94,60
97,63
100,00
100,00
100,00
100,00
100,00

Eigenvalue

eigenvalue /)

VYUKA

Pocet dimenzi

131,0346
41.1891

vybrana dimenzi

Vysvétleny Y2

Plot of Eigenvalues
Input Table (Rows x Columns): 34 x 16

0,6

05

04 r

03

0,1 r

Total Inertia=1,0000 Chi2=272,00 df=495 p=1,0000

0,0

4 6 8 10 12 14 16 18
ﬂumber of Dimensions
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Korespondenéni analyza analyzuje kontingenéni tabulky, k puvodni tabulce
frekvenci je vytvorena tabulka oCekavanych frekvenci a tyto dvé tabulky jsou pomoci
y2 srovnany, analyza hleda takové nové dimenze, které vy&erpavaji maximalni ¢ast
celkové y2 hodnoty (tzv. inertia)

sloupce

Matrix of Relative Frequencies (05_Correspondence. sta)
Input Table (Rows x Columns): 33 x 26

drub druh22 druh23 druh24 drub25 drub2E Total

HEL |0,000000 0,000000 0,000000 0000000 0000000 0,00000000,016655 Pod |’|y
T | 0,001445 0,000000) 0000000 00000000 0000000 0,0000000 0005612 Fadka a
KiJ | 0,000000 0,000000 0000000 0000000 0000000 000000010

mOR | 0,000000 0000000 0000000 0000000 00000000 00000000 0001443 S|0upC[°J
KiJ | 0,001M086 0000000 0000000 0001267 0000000 0000000001
MOR | 0,000362 0,000000 0,000000 0000000 0000151 Opb 54938 |

K| 0,0000000 0000000 0000000 O,000000 0,003077 |
MOR | 0033125 0000000 0,0y g000 0000000
Total | 01223461 0,000505 0,00 5652 0002356 006

relativni frekvence bodl v ptvodni ] .
matici suma cele matice

radky
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Correspondence analysis — prehledy

Eturrespundence Analysis Results: Frekyence.sta ==

Nunher of wariables (columns of the tabhle):Z6
Numbher of walid cases (rows of the table): 33

Pozorované
cetnosti

Eigenwalues: ,780% ,E08F ,4073 , 3549 2427 ,1961 ,1302 0843 0702 ...

Total chi-sequare=16853,1 df=200 p=0_,000
Summary |

k. I Advanced | Optionz  Peview | Supplementary pu:-intsl

Ocekavané
cetnosti

Podily v radcich
tiii bzerved frequencies | il Eupected [chi-zquare] Cancel | R d’l
0zdl
POd |’|y Vv SIOU pC|’Ch HH —  Row percentages | Bl Observed minus expectedK [®] Options ~ | i
Eﬁulumn percentages | Bl Contributions to n:hi-sguare] \] p?zr()rzovan’y%h a
POd |’|y \Y Celé il Standardiged deviates | ?Ci avar’]yc
) : rekvenci
tabulce P e Y
Stgndartlzed dewatesv —,odmoc,nlna vlivu na Vliv jednotlivych polozek tabulky
Chi — square + doplnéni znaménka na celkovy Chi-square
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K vysledkum analyzy je mozné pfidat dalSi fadky nebo sloupce, jejichz pozice v
souradném prostoru se spocitaji na zaklade CA, ale jeji vypoCet neovlivni (obdoba
suplementary variables a ne-active cases u PCA

Eturrespundence Analysis Results: Frekyence.sta ==

Nunher of wariables (columns of the tabhle):Z6

P‘ﬁdénll daléllCh Fédklil nebO Hunber of walid cases (rows of the table):33

Eigenwvalues: 7508 ,E5038F 4073 ,3E54% (2427 1261 1302 ,0843 0703 (..
Total chi-sequare=16853,1 df=200 p=0_,000

sloupcu

Cuick I .ﬁ.dvancedl I:Ipti-:unsl Review Supplementary points

Pridaji se do analyzy na

Zé kl ad é J |i S pOé |’ta nyCh upplementary row and.or column paintz Cancel |
pa rametrﬂ s Add row points | hone E‘ Optiors + |
T-;:;i Add column paintz | nohe
Statistics for suppl. points will be included in the Spreadshests and plats
of row and col. coordingtes .
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Statistics >> Multivariate Exploratory Techniques >> Canonical Analysis

Vyb&r

Etanunical Analysis: 08_Factor.sta

Quick |

proménnyCh |::> bl Wariables: | nane

put File:
Typ VStU pn |'Ch [ Beview descriptive statistics and comrelation matriy

dat—nxp
matice nebo
korelaCni matice

Ekeview Descriptive Statistics: 08_Factor.sta

B aw D ata

i Avodel Definition: 08_Factor.sta

Cancel i
E DptiDHS i & Options = |

IE? Open Data |
st §| o ﬂl

MO deletion——
'y
o

Vyber promeénnych
pro jednotlivé tabulky

Cazewize

kean
substitution

missing data casewise deleted

3E7 rcases selected,
208 walid cases accepte

Guick,  Advanced | Matri:-:l

Hifll Means & standard deviations | Bow & whisker plat of wars | Cancel |

il Correlations | b atrix plot of comelations | E Options « |
idiii} LCovariances | [~ SD=Sums of Squares/M

VYUKA

Deskriptivni statistika a
korelaCni matice
Grafy a popisna statistika
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Canonical analysis umoznuje nadefinovat nékteré z parametra jako nezavislé, jiné
jako zavislé, smyslem je studium vztahu téchto skupin parametru

Etannnical Analysis Results: 08_Fackor.ska il
Canonical R: ,&l3444]
Chi-Smare: 148, 2822 df = ¢ 1&) p = 0,000000
Munbker of walid cases: 208
MNo. of Variance Total redundancy
TArS. extractead given the other set
Left =set: 4 73,486754010% 14,9300439726%
Bight =set: 3 100, 00000000% 13, 31E2344702%

Sou h man alyzyﬁk Canonical factors | Factor structures | Canonical score
eigenValueS % Summany: Canonical results

graf eigenvalues:f}:‘.ﬂ
B A

Plat of eigenvalues

Eigenvalues |
Chi square tests |

v2 testy — slouzi pro rozhodnuti kolik canonical
roots vybrat jako reprezentacni

\

Canonical scores a
weights (uziti pro
vypocet scores a
interpretaci canonical

roots)

Canonical R: 61344
Chi-Square: 148, EF8
Huwber of walid cas

Left set
Bight set

i: 08_Factor.sta

df = { 12}
308

[F3,486764010%

Quick I Canorical factors\/tor shuctures
B Left & right set canoniéal weights |

[LO0, 00000000%

Save canonical scores |

Canani

ssssssss

p = 0,000000

Total redundancy
given the other set
14, 9200433Z6%
19,312344Z202%

| I

VYUKA .
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Souhrn vysledku

Canonical Analysis Sun XZ testy
Canonical B B1344
Chi2(129=148 28 p=0,0C
Left Right Chi-mguare Tests with Successive Roots Hemoved (U8 _Fa
N=308 Set Set Root Canonicl | Canonicl | Chi-sgr. | df 4 Lambda
Ho. of variables | 4 3 Remaoved R R-sqr. Prime
Variance extracted |73 AoEo% 100,000% 0 (05134441 0376314 1482822 12 0,000000 0 613006
Total redundancy 14 9300% 19 31232,.3. 1 0130514 07034 S52336 B 0514234 D,QBEB?EI
; . ' ' 2 0009591 0000092 00279 2 0986159 05299903
HErLED e 1 ROL ROZ5 ]| : ——-——!
z ROZ2 ROZE R
3 ROZ3 rROZE R
4 RiOZ4 .
[ Graf eigenvalues
0,9 T T
Eigenvalues
Eigervalues (08 Factor.sta) o
Foot  |Canonicl | Canonicl | Root 3 R
Foot Root 1 | Root 2 o4

Value | DIHFESM 0017034 0000092 03

02 r

0,1

0,0
1 2 3

Number of Canonical Roots
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Canonical analysis — vysledky i

Etanunical Analysis Results: 08_Factor.sta il

Cationical B: ,&5134441

Korelace mezi i
promennymi v ramci

No. of Wariance Total redundancy
1 1 wars. extracted giwven the other =et
tabUIek a meZI nlmy Left set: 4 T3,486764010% 14, ,920043026%
Bight set: 3 100,00000000% 13 ,312344202%

LY

[Funn] £

[uick, I Canonical factors  Factor shuctures | Cananical su:u:uresl

F  Comelations within & betwesn sets | Cancel

Graf kanonickych _ Caredl |
koreIaCi ‘ Lineplat of cananical comelations | E‘ Options v|

S catterplot of canonical conelations |

Eacﬂ gtiuctures & redundancies |
L A

XY graf faktort
proti sobe

Struktura faktort a redundance
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Statistics >> Multivariate Exploratory Techniques >> Discriminant Analysis

Diskrimina€ni analyza na zakladé nami daného rozdéleni objektl do skupin vytvari
model pro jejich rozdéleni podle parametru

Nastaveni proménnych s

EB Discriminant Function Analysis: Dacty ?7|_|x
hodnotami a se skupinami |
;k(ljj%fil rr]uce rozlisovanych 51 Vaiohes | ol _|
L 3 oo | Vybir 2
BB Codes for grouping variable: | nane = op dat
Aedvanced options [stepwise analysis) =21
RozSifené moznosti % MD delefion——
SpeCifi kOVéni mOdel u For advanced discriminant function analyses use the General |VF Casewise
Discriminant Analysis hiodels module. " bean
substitution

Smazani chybéjicich
dat nebo jejich
nahrazeni prumérem
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Discriminant analysis — definice modelu

Rychlé nastaveni metody

EfS Model Definition: PCAall.STA ?_|x

Wanables:

Typ metody:
« Standartni

Canizel |
Forward Ste Wlse : dvanced | Descriptivew
" E— —

IStandard j

» Backward stepwise
Tolerance: 0o

— Popisna statistika

Stepwize options:

E bo enter: |1 Jan
F b [emoye! IW %Review Descriptive Statistics: 06_Disc
N astaven I’ Ste pWise Humber of steps; |4 Quick within |."-‘A|| Casesl

m etod lema}, resulks I SL,II'I'IITIElr_lrl IIII"||_|,| j b Pooled within-groups covanances & conelations

=]
Cancel |

E Optichs vl

Meats & number of cases

4

Within-groups standard deviations

Bow plot of means by group

Categorized gcatterplat by group

EE (BE |[=] |BE
E;EE!EEEE

Categorized normal probability plot by group

Categonzed histogram by group |
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Discriminant analysis — vysledky

Popis vysledkl — pfispévek
jednotlivych proménnych k
diSkriminaCi Objektlj MNunber of wariables in the model: lPopis analyzy

Wilks' Lambda: ,7153%04  approx. F (10,41) = 1,507203 p < 1289

%Discriminant Function Analysis Results: Dact¥logyrus.sta I

LY

Quick Advanced | Classiication |

[ELHA]

Surnmary: Yariables in the model | Cancel |

\

VZd é | en OStl il Wariables not in the model | E Options *
d | S kr' m | novan YCh | :E Distances between groups |
S ku p | n Peiform canonical analyzis |

Ka non | Cké ana I)'/Za / Stepwize analysis surmmany |
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Discriminant analysis — vysledky tabulky
F spojené s danou WL

Wilk's Lambda po vyjmuti parametru
(O=perfektni diskriminace, 1=zadna
diskriminace)

p spojené s danym
F ,tjo remove

<\
Iscriminant Function And ksis sum pary (05_Discriminant. sta)
. of vars in model: 7, Gv;ing: D LIH 2 grp=)
%“s' Lambda: 01612 approx. F 81=4167 7 p=0,0000

ks' | Partial | F-remove | p-level | Toler. | 1-Toler. R2 (spjato s
M=486 | Lambda | Lambda | (1476] RSl T tolerance)
RO EIIEI*IEEDD!D,?%BBB 11,2588 0 000556 D,JKE’I 0 567735

FOZ (0026691 O ¥971 3134250 0000000 057\312 0415655
FOZ3 (0017607 09 pa84 44 0711 0000000 075 S44 0276056
FOZ4 (0017084 09 pabs 285772 0000000 044 B25 0535372
ROZ5 (0016169 09 FO22 14279 0232698 0By 6577 0332523
FOd (0016212 09 1356 27133 0100175 090 1271 0097729

A8 |0016610 039 D503, 145281 0000156 0,74 792 0237208

Tolerance = méfitko

Wilk's Lambda spojena s redundance

parametry unikatnim prispévkem
parametru k diskriminacni
sile modelu
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Discriminant analysis — vysledky klasifikace

Predem nastavena pravdépodobnost zarazeni do
skupiny

%Discriminant Function Analysis Results: Dalt¥logyrus. I

Muambher of wariables in the model: 10

e v s Wilks' Lawmhda: 71233904 . F (11,41} = 1,&07203 < 1389
Klasifikaéni funkce 1lks s approx .

[=uHH|

Quick | Advanced  Classification |

Pozorované a vypocitané
prislusnosti do skupin

| ©8 pnon Classmncaion probanities Cancel

Clazzification funchiohs

* Proportional to group sizes

Use selection conditions to SELECT Select E Ot -

lazsify selected cases onky _EASES JEEE (& Same for all groups el
Clazzification matrix | I_r Lz defined

Klasifikace objektu o f
i Clagzification of cases | ’ :f':”-sv e vTu fu uul-ui.fuwu
Mahalan0b|sova ave classification for caze

|

Sguared Mahalanobiz distances £~ Save distance for case
VZdalenOSt2 Objektu Od Posterior probabilies | I_r' Save posterior probability for case
centroidd skupin T [
9 C
Pravdépodobnost
Zarazenl UloZeni klasifikace (jaky parametr a kolik objekt(
ulozit)
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Discriminant analysis — vysledky klasifikace

Koeficienty klasifikacni funkce Vzdalenost do centroidu
Classification Functior Vzdalenost od centroidu
PBIN PAMN W\
Varizble |p=63374 p=36625 noorrect lassitc]fions\s merke
ROZ1 956 9131 192303

RIOZ2 E9E0.075 11766 51|
RIOZ3 5447 041 761283
RiOZ4 1054730 2527 010
RiOZ5 2245 509,99
ROZ5 2333167 150932 ) Objekt
=Ta¥i= 2047 701 1062158
Constant [ -359 054 -851 .43]

Observed F'Eljlgl k\{@u I

Classif. | p=F)| /74 | p=\ bEZ6
PEIN] 44234 326\2313
PAN 1404836 25,3236
PBIN 74163 2954637 |
PBIN 33083 262,1007
PBIN 45284 2982785
PAN 2649573 88166
PAN 2400623 66247
PAN 2665203 26734
PAN 2489952  B,3603
PBIN 59409 2835313
PEIN 55618 2920057 §

_—r—L — g - S - 1

Objekt patfi do skupiny pro
kterou mu vysla vyssSi
hodnota funkce

Jeho klasifikace
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Statistics >> Multivariate Exploratory Techniques >> Factor Analysis

Faktorova analyza - Ugelem je zjisténi struktury vztahti promé&nnych na zakladé
korelace a redukce pocCtu proménnych.

Vybér proménnych

2] |x
Cuick | =
, ) Wariables: | nione Cancel |
Typ vstupniho spuvbc?ru (rpatlce N atie [ < B opiors - |
nxp nebo asociachi matice =
, Open Data
korelaci 5 openba |
Thats §| o ﬂl
MO deletion
% Cazewise
£ Painwige
= Mean
substitution
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Faktorova analyza - extrakce faktorti

Deskripce — popis parametru, korelace, multiple
regression atd.

ﬁDEﬁne Method of Factor Extraction: 08_Factor.s!

Quick | Advanced  Descriptives

Rsvis comslations. mesns, standsrd devistions | Cancel

e | 3 Optons - | ﬁneﬁne Method of Factor Extraction: D8_Factor.s X
N

ses wWwere processed (selected)

cases were accepted Poéet faktor[oj’
trix was computed for 7 wariahles Eﬂ které majl’ byt
extrahovany

308

Correlaty

=

Typ extra kce Quick  Advanced | Descriptives
Jed n Otl |VyCh ~ Extraction method ——————  Max. nn. of factors: |2 Cancel |

% PFrincipal components o _ I— :
fa ktO ru Principal factar analysis: Min. sigervale: 1200 E{% JeJ |Ch mlnlméh’]l'

[terated commurnalites S .
eigenvalue

E=

" Communalities=multiple B2

firn. =k i
i~ [terated commur. [MIMFES] cé?nrﬁur?glﬁye: " I,EI'I

™ Magimum likeihood factars [ EE v Lo I =
af terations: £
i~ Centroid method

™ Principal axiz method
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Faktorova analyza - vysledky

gﬁFactur Analysis Results: 08_Fackor.sta

Manber of variables: 7

Method: Principal components

logild) determinant of correlation matrix:
Muankher of factors extracted:

Eigenwvalues: z, 5307 1,400z0
:fEY

-, 62607

Eigenvalues

| Explaired variancel Lnadingsl S-:u:uresl Descriptivesl i S ummary

Eigervalues | Cancel |

Z p G SO b rOta ce I:>Eactc:r rotation: I"Jarima:-: normalized j E‘ Optians =

Summary: Factor loadings |

Plot of factor loadings, 20 |

Factor loadings a
jeho graf
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Faktorova analyza — vysledky I

EﬁFactur Analysis Results: 08_Factor.sta

Numbher of wariables: 7

Method: Principal components

log(l0) determinant of correlation matrix:
Nunber of factors extracted: £

-, 68607

Eigenva|ues Eigenwalues: Z,53072 1,40020
Cuick  Explained varance I Lnadingsl Scu:uresl Descriptivesl
i Eigenvalues | |ﬁ
Scree plot
(VéeChEy ::> Scree plot | BH Goodness of fit test | E Options * |
elgenvalueS) i Beproduceddrezidual n::n:nrrs.l

Highlight rezidualz =]
greater thay\ I'1 u

— Communalities

Reprodukovana a residualni korela¢ni matice

VYUKA
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Faktorova analyza — vysledky lll

EEFactnr Analysis Results: 08_Factor.sta ?|_[|x

MNManber of wvariables: 7

Method: Principal components

logild) determinant of correlationh matrix: -,&62507
Mamber of factors extracted: E

Eigenwvalues: Z,53207E 1,400z0

[uick, I Explained warance  Loadings | Sn::u:nresl Descriptivesl

Z p 0 SO b r’ota ce |::> Eactar rotation: I [Cluartimas raw j Cancel |

i . Highlight factor [a] E O pticnz
. Summary: Factor loadings loadi ker thart il
FaCtor |OadlngS a ﬁ . padings greater than I
. Plot of loadingz, 20 |
jeho graf

Plot of loadings, 30 |

Hierarchical analvziz of ablique factars

1 E

Hierarchical analysis of oblique factors - dvoustupnova analyza
(nejprve vybér shlukl proménnych podle jejich ,unikatnosti®, pak
tvorba sekundarnich (se sdilenou variabilitou) a primarnich faktoru
(shluky podobnych proménnych))
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Faktorova analyza — vysledky IV

EﬁFactur Analysis Results: 0B_Factor.sta 7=

Mumber of variables: 7
Method: FPrincipal cowponents

1 (10} det i i £ lati trix: -, 68607
Factors scores ot o D et .
. . Eigenwvalue=s: 2,532072 1,400z20
coefficients

uickl Explained valiancel Loading:  Scores Descriptivesl

Fa CtO r SCO res a %i Factor score coefficients |

Factor scores |

jejiCh UIOienI’ % Save factor scores |

Cancel |
[®] Options « |

\Eactor Analysis Results: 08_Factor.sta

Tl

tmber of

Mumbher of

E!uiu:kl Erplained varance | Loadings | Scores  Descriptives I

Deskripce — popis parametru, korelace, B3 Feview

wvariables: 7

Method: Principal components
logild) determinant of correlation matrix: - 68607

factors extracted: E

Eigenwvalue=s: E_,E3072 1,.400:z0

multiple regression atd.

corelations, means, standard deviations | Cancel |

Fultiple regression | E Optiong =

VYUKA I
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Statistics >> Multivariate Exploratory Techniques >> Multidimensional Scaling

Multidimensional scaling dokaze na zakladé asociaCcni matice s libovolnou
metrikou vytvorit jeji Euklidovskou reprezentaci (pfiklad: na zakladé tabulky
vzdalenosti méest vytvofi mapu).

Vybér parametru (vstupni soubor musi mit format asociaéni matice)

_ — Podatecni konfigurace
Pocet = L
. ’ ] wariables: |ALL Sl | ol (%
dlmerllz.l k N, Mumber of dimefsiors: |1—E [® Options v| -t : In'lnsmna Calliiy m fl=
eXtra Cl = Dpengatal Quick  Ophions |
Starting canfiguration Cancel |
™ Standard Guttman-Lingoes
E Options =
" Frominput fle [ Configuration filel ;I
File: naone IE}' Dpengatal
% | 2zt Fimal camfion i sbioe
| |
Vzdalenosti mensi nez jSou > Eesien: 0.
povazovény Za O Finirnurm number of iterations: IE
. . i ﬁ t awiriuirmn number of iterationg: IEI:I
Pocty iteraci
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Multidimensional Scaling - vypocet

Multidimensional scaling muze slouzit pro pfipravu podkladu pro k-means
clustering pokud nemidzeme na nase data pouzit Euklidovskou vzdalenost. Metoda je
vypocetné velmi narocna.

Parameter Estimation: 07_Matrix_MDS.smx ilill
iter. [dim=1] L-=tar D-=tar L-hat d-hat
=: £: wcosin  step raw stress alisnation raw shtress sShtress Parametry ménI'CI'
5 1,753 08l 0000005 0000214 M.t ~
&0 1,5l 0Bl 0000004 L 0000157 se pri F)rEBF)()(:tEBC:r1
€1 1 672z ,0OEE 0000004 0000183
£z 1,891 ,0sa 0000003 L 00001ES
63 1,826 098 0000002 L, 0000141
g4 1,424 05D ,ooooonz L 0000125
€5 1  _ELE 043 000000z L0000lzz
66 1 .90l 094 0000001 0000107
67 1,94z 141 0000001 0000088
g8 1,604 069 000000l , 0000080
€3 1 .26z 041 0000001 0000075
701,770 L0683 0000001 0000068
711,833 Llzz ,0000000 L 0000058
7z 1,80z 098 0000000 L 000005L
72 1,360 048 0000000 0000047
e * Saoooaao Saooook? LSaaooaoo Saoooogt?
& 1,624 ,0E4 , 0000010 , 0000300
E7 1,795 074 L000000% 0000271
EE 1,850 096 0000006 0000238
E ztimation procedure converged
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Multidimensional Scaling — vysledky Quick

EEResults: 07_Matrix_MDS.smx Tlax
23 wars. from file H N
Munber of dimensions: Z POpIS analyzy
' 7 Start config.: (last final)
VyStup nOVyCh Last it,erat;.!nn computed: 18E5; Best iteratiom: 100
H 7 L-=ztar: Raw =stress = ,0000231%8; Alienation = 0002741
dlmenZI + L-hat: PRaw =stress = ,00005459; Stress = 000Zz4&

charakteristiky

Lick |.-’-'-.l:|van|:eu:| Review & savel

BT Cancel

Surnmary: Final configuration |

’ 4 4|
\g/l}/asftupnl 2D a D \ﬁ Graph final cnnfiguratiun,ZDl [ Options v_l

i Giraph final configuration, 30 |

.27 Shepard diagram |

Shephard diagram ~ vérnost
reprezentace
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Multidimensional Scaling — vysledky tabulky

Final Configuration (07 _Matrix_MDS. smx)
O-star: Haw stress = J000818; Alienation = 0002741

objekty D-hat: Raw stress = 0000543, Stress = 0002245
DIM.1 | DM 2
EL [ 02546971 O Nove dimenze Shepard diagram
HVE | 0254773 I
MEL | -0,2542 ] o Ditanoesanl — Das vs Dt
ROH | -0,255093 -0,00250 B R P R A

Stress — méfitko reprezentace, ¢im

nizsi, tim lep$i reprezentace vzdalenosti
Alienation — cizost, &¢im nizsi, tim ¢ ..
lep3i reprezentace [L

4,0 |

357

0,0

AN

-0,5 - - - - - -
-100 0 100 200 300 400 500 \}0 700 800
Data

D-hat ~ pribéh vzdalenosti pfi dobré reprezentaci
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Multidimensional Scaling — vysledky Advanced

EEResults: 07_Matrid_MDS.smx Tl X

33 wars. from file
Number of dimensions: 4

, , Start config.: {(last final) , ,
Vystup novyCh Last iteration computed: E70; PBest iteration: 100 VyStlJpnI 2D a 3D graf
. ., L-=tar: Baw stress = ,086813Z; Alienation = 0089224
dlmenZ| + D-hat: PRaw stress = ,0559943; Stress = 007170
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2D graf

Scatterplot 2D
Final Configuration, dimension 2 vs. dimension 4
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Distances vs. D-hat

-0,5 0,0 0,5 10 15 2,0 25 3,0 3,5 4,0 4,5

Distance

3D graf

VYUKA

03
TVC
HIE
0,2 o
TYV
SINV TYM Mglv
0,1 o o
o
0,0 ° %
< KYJ T
< " o SKA MNY
2 1 C  RoH
153 00 O
£ STR ©
o [«)
-0,2
-0,3
ROH
-0,4 o
-0,5
-0,4 -0,2 0,0 0,2 0,4 0,6 08 1,0 1,2 1.4
Dimension 2
Shepard dlag ram
Shepard Diagram
© Distances and — D-Hats vs. Data
45
4,0
35
3,0
@
5 25
o
2 20
3
e
£
2 15
a
1,0
0,5
0,0
-0,5
-100 0 100 200 300 400 500 600 700 800
Data

Scatterplot 3D
Final Configuration
Dimension 2 vs. Dimension 4 vs. Dimension 3
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