gl  CENTRUM BIOSTATISTIKY A ANALYZ

<
Leékarska a Prirodovédecka fakulta, Masarykova univerzita ’%Még

Vicerozmeérné metody




ST A\TT ST AN

Vicerozmeérné metody

1. Vstupni data pro vicerozmerne analyzy

2. Metriky podobnosti a vzdalenosti

3. Cluster Analysis e

4. Principal component analysis
5. Correspondence analysis
6. Canonical analysis "

7. Discriminant analysis ¢ e—\ |
8. Factor analysis \%{ 1"
9. Multidimensional scaling " oon} Veni\gor wid|-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 parametrd mizZeme 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 vytvari tzv. NxP matici, ktera je prvnim typem vstupu dat do
vicerozmeérnych analyz.

Asociaéni matice: Na zakladé téchto matic jsou pocitany matice asociacni na nichz pak probihaji
dalSi vypocty, jde o Ctvercové matice obsahujici informace o podobnosti nebo rozdilnosti (tzv. metriky)
bud objektl (Q mode analyza) nebo parametrt (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 vicerozmeérnych analyz

NxP MATICE ASOCIACNI MATICE
— N
"E "E "E — (N T WO
588 8888838
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 ORDINACNI METODY
vytvareni shluku objektu na zjednoduseni vicerozmérného
zaklade jejich podobnosti problému do mensiho poctu
identifikace typt objektt rozmerd

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

e Vpisuji se do bunek sesitu

svzorce jsou vzdy uvozeny = (Ize téz + -)

« aritmetické operatory + zabudovane funkce Excelu

* pro ,scCitani” neCiselnych polozek se pouziva &

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

konstanta zabudovany vzorec Excelu

_@* %
ﬂ_?’ log(A1)

uvozeni vzorce ﬁ 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 pri automatickem vyplnéni bunek vzorcem

posune

Absolutni odkaz — odkaz na bunku je pevne dan, pri
kopirovani nebo automatickém vyplneni se nemeni, lze
uzamknout jak radky, tak sloupce samostatne

uzamceni radku

uzamdéeni sloupce = $A$f
: i
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Maticoveé vzorce v Excelu

* VypocCty z matic dat
« zadavani je ukoncCeno stiskem CTRL+SHIFT+ENTER

Vzorec je zalozen na techto dvou
maticich dat

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

— —

0~ = 00 ka O
—

M = DR

surna souind fadk P‘ 3101 Nasobeni fadku matic

Celkové secteni

Nezbytné pro operace s maticemi.
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Méreni vzdalenosti objektu

Euklidovska vzdalenost

p
dij = \/Z (xik _xjk)2

V=1

Vazena euklidovska vzdalenost

p

_ 2 2

dij _\/Zwk(xik _xjk)
k=1

| {,j — 0znaceni objektu |
: d,; — vzdalenost objektu i a !
! p — pocCet parametri :
| k — k-ty parametr ;
| w, — vaha parametru K !

———————————————————————

Minkowski (power distance)
HE A
dl.j = ;‘xlk —xjk‘
=1

® - celé Cislo
® =1 Manhattan (city block)
®= 2 Euklidovska vzdalenost

Chebychev

a’l.j = max

xik_xjk‘
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Méreni podobnosti objektu

Binarni koeficienty podobnosti

Objekt 1
Obj 1 0
ekt 4 a 5 a, b, ¢, d = pocet pfipadu, kdy souhlasi
2 binarni charakteristika objektu 1 a 2
O ¢ d a+b+c+d=p

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

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

Jaccard's coefficient Sorensen’s coefficient
a 2a
S(xx,) = S(x,x,) =
T a+b+c (%) 2a+b+c

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

Obdoby binarnich koeficientl pro vice parametrt nez 0/1

Simple matching coefficient pro vice parametru

souhlas o ,
S(x,x,) = p=pocet parametrd

P

Goweruyv koeficient

Zahrnuti podobnosti podle ruznych typu parametrt — binarni, kvalitativni
a semikvantitativni i kvantitativni (odliSny vypocCet pro jednotlivé typy).
Celkovy soucet podobnosti je podélen poétem parametru. Muze
zahrnovat podminku nepocitat s chybejicimi parametry — Kronecker's
delta.

Vice informaci a dalSi méreni vzdalenosti a podobnosti najdete v knize
LEGENDRE, P. & LEGENDRE, L. (1998). Numerical ecology. Elseviere Science
BV, Amsterodam.
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Vicerozmerné metody v <57/ 72\ 777 /=571 0 LA

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

- n e , = & B Resure. . R a Report ~ ’—
Statl St I ca 6 - n a b I d kova ﬁr'iE 22 ‘%Jl_i[:;‘ :as'c Statistics{Tables - .k' ;d'dR'?g: :::|::@ "

%ﬂ i
~ . - 1 2 24 Monparametrics ? _B . 9 10
Ve ev u tlvarla te Xp Oratory loctype | lacalt I_ ¥ Distribution Fitting silllz ] il BRIz i
1|1 TvFR Ay PR zapl
21 VPR |_ Advanced Linear/Monlinear Madels — »F 0 5347110 534711 jard7 TVER zapl
T hn ' V m e n u St t ' t ' 3|41 VPR E] Multivariate Exploratory Technigues v 5} Cluster Analysis
eC Iq ueS a IS ICS 4|41 PR L_.ﬁ_.! Industrial Statistics & Six Sigma G dif Eactor Analysis
5|A1 TVPR _,;ﬂi Eoviet Analysis @3 Principal Components & Classification Analysis
Bl A1 TVPR T Crata-Mining b *ﬂc Canonical Analysis
7|Al TvFR 3 o ]
a(al PR Skatistics of Block Daka s :[§] Reliability/Ttem Analysis
EIFX| VPR _— (Q'; Classification Trees
T0lAT Tupp IE STATISTICA iisual Basic [
11 (A1 TvCH 'Zm Probability Calculator ' ‘%. Multidimensional Scaling
12|41 TWCH —TTErEy fired TEp =, B Discriminant Analysis
STATISTICA Module Switcher | 13[a1 TVCH  jar®7  pred  zapl 10[E Gensral Discriminant Anslysis Models
14|41 TVCH  jard? pred zapl R ps i g i g ) = L A 14
~~? Time Series/Forecasting | Cluster analysiz and
- claszification methods for
=ay Cluster Analyszis cazes of vanables: tree - - v .
£ i Data Management/MFM jeining, vvarious distance St t t 5 5 —_ k I k
===.== g i measures [and a IS I ca [ ] n e O I
% Factor Analysis amalgamation/link age , o . ’
#. Canonical Analvsic — nules]; k-means clustenng; t t h d | | t I h
. : s cmeans s samostatnych modult volitelnyc
“ﬂ&_ Multidimensional Scaling techriques; , , ,
Ak Classification Trees Ze Zakladn I nabldky (C/UStGI’ AnalySIS,
@; Correzpondence Analysis . . .
ngs Factor Analysis, Canonical Analysis
SEPATH ~| ’ ;

T T Multidimensional Scaling, Correspondence
End & Switch To Cancel Analysis a jlné)

MU
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Statistics >> Multivariate Exploratory Techniques >> Cluster Analysis

I File Edit Wew Insert Formab | Statistics Graphs Tools Data  Window Help
DEH| SR & BaE+ reue. CultR fkv addtoReport - | &3 N2 = . ; ; 2
[ avial CE =] [t & Basic Statistics/Tables - & - g | w0 | = |8l =24 Clustering Method: RutilusBrill.st I B
M Multiple Regression
F anova =
1 DR . 7 E 5 10 0k
| locali il Momparame trics o B | e A
actype | localit @ Distribution Fitting ti tillauin . ac+seasan [}
1]A1 TVFR jar97 VPR zapl Cancel
2[A1 TPR M Advanced Li inear Models  #E/0 2247410 £24744 [i207 TVOD ~aml
3|A1 TVFR E] Multivariat ry Technigues ’| St Cluster Analysis
4|A1 TVPR Industrial Statistics & Six Sigma *| 2 Factor Analysis E DptiDﬂS "
5|A1 VPR Ej;ﬂi Eawer fnalysis @ Principal Components & Classification Analysis =R T OIS .Dinirl
BlAT TVPR 3 Datatini % ) ) H:. il d
U.» Daka-Mining | e Canonical Analysis
7[A1 TvFR :(5 Reliabil lysi =
8|A1 TFR Statistics of Elock Data o) | 355 B e n el E;.' Open Data
alal VPR _— (Q‘\ Classification Trees —
10lal TvpR EE STATISTICA Visual Basic ER Corsspondance Analysis o~
11[A1 TVCH Probability Calculatar 3 % Multidimensional Scaling CASES = | & n
12141 TVCH —TTarey i3 THE =, B8] Discriminant Analysis
1341 TvCH jarg? pred zapl 1l % General Discriminant Analysis Models
1441 TVCH  jard? pred zapl A 5T EeET52 U Je0y a2 AT TV Zap

 Joining (tree clustering) — hierarchické shlukovani, podle vzdalenosti mezi
objekty jsou tyto skladany do skupin pomoci riznych 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 parametru)
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“Klasicka“ shlukova analyza hierarchicky spojujici objekty do skupin podle

vzdalenosti v asociacni matici

Vybrani proménnych pro vypocet

Vstupni soubor je matice
objekty x parametry nebo

. ’ ’ ?Eluster Analysis: Jui ol
matice vzdalenosti = 4 - -
uick, .fi‘-.dvancet'; E
Maji byt shlukovany 5] Variables: | none Cancel
Sloupce nebo Fédky 1n|:|ut file: IH-EIW data j E Dptigrm - Q Vybér Z
VStUpnI' matICe Objekty X |::>§Iuster: I"Jarial:ules [colurming) j dat
parametry? Amalgamation [linkage] rule: ISingIE Linkage j sy | S Wl
Distance measure; IEucIidean distances j oo ;eletil:-n—_.
, . e IE—/\ IE_ % Casewize
ShIUKovaCI algorltmus Batch proceszing and reporting " Mean
B substitution
/ 4
Automatizovany -y . o e ver s
sty y Pouzita vzdalenost mezi objekty = Smazani chybéjicich
ystup (jen matice objekty x parametry) dat nebo jejich
nahrazeni prumérem
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Joining (Tree Clustering) — shlukovaci algoritmy

/

, -+ centroid

I \. |

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

DalSi metody pocitaji s primérnou vzdalenosti vSech objektd shlukd nebo
vzdalenosti centroidli (vzdalenost mize byt vazena velikosti shluku).
Wardova metoda se snazi minimalizovat variabilitu uvnitf shlukua.

i
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Horizontalni a vertikalni
dendrogram

Pravouhlé vétve stromu

Vzdalenost v %

Postup skladani
stromu v podobé
tabulky a grafu

VYUKA

%Juining Results: Zuby - cluster.sta

IZ! uick  Advanced

i
ﬁ Graph of amalgamation schedule

Number of wariables: & . ’

Mumbher of cases: 32 POpIS analyzy
Joining of cases

Missing data were casewise deleted

Awmalgamation (Jjoining) rule: Thweighted pair-group averags
Distance metric is: Euclidean distances (non-standardized)

Cancel

N Harizontal hierarchical lree plat i} Diistance matris

Optionz
Wertical icicle plot il Dezcriptive statiztics {- El el
v Hectangular branches ﬁ A b atrix :
Scale tree to dink/dmax*100 [ X

Amalgamation schedule

Matice
vzdalenosti

Popis
objektu
7 (pramér a
SD)

Export matice vzdalenosti (podle zvolené metri

specialniho souboru Statistica pro matice vzdalenosti
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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 ana|)'/2y

Complete Linkage
Euclidean distances

Acura
Olds
Chrysler }

Dodge

Shlukované VoV
objekty ~m==> o —

Mitsub. |

Nissan
Aud
Mercedes
BMW

Saab ™ |

Volvo
Mazda ———
Toyota

Buick

Ford
Isuzu
Eagle

Corvette ‘
Porsche

0 20 40 60 80 100

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

Complete Linkage
Euclidean distances

Amalgamation Schedule (Cars.sta)

/Shlukované objekty

&

Vzdalenost

na niz doéloQ
k shlukovani

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. Distan.ces across Steps
,6670490| Honda Pontiac o Fuclidean distances
7060042 Saab Volva
QQ Chrysler Dodge VW 7r
,98@5 sler Dodge VW Honda
1,127473 Toyota 6

1,137488| Mitsub: an

1,202407 Audi MW
1,284603 Acura Olds

1,537968 Audi| Mercedes B
1,834401| Chrysler Dodge

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 vicerozmerné analyzy,nekteré analyzy lze provadét pouze
na datech v tomto formatu. Na rozdil od béznych souborl obsahuji 4 specialni radky,
pro spravnou funkci je nezbytné dodrzet jejich presnou syntaxi.

Vlastni matice vzdalenosti Var 1 Var 2 Var 3
Var 1 1.00 20 30
| Var 2 20 1.00 10
Var 3 .30 10 1.00
Pramér a SD proménnych >Means 12 11 10
(neni nutng pro matici o >=>Std_ Dev. 3 5 5
podobnosti a nepodobnosti)
Podet pfipadd = podet z n&jz | >!>N°' Cases >0
byla matice vytvotena, ne podet | Matrix 1
jejich radku U

Typ matice 1 = korelace, 2 = podobnosti, 3 = nepodobnosti, 4 = kovariance
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K-means clustering se snazi rozdélit objekty do zadaného poctu shluku tak, aby
byla minimalizovana variabilita uvnitf shlukl a maximalizovana mezi shluky

Shlukova analyza K-means clustering

Vybrani promennych pro vypocet

Smazani chybéjicich

Maji byt shlukovany
sloupce nebo fadky ?|-x
vstupni matice objekty x Quick Advanc 4 |
parametry? B Vaiables: | none el |
Cluster: IEases [ronwz] j E Cptions vl
v v y , Mumber of clusters: |2
Podet odekavanych == lm=tines 2 18
o MHurmber of iterations: |1EI
Sh|UkU / Initial cluster centers
v . , o " Choose obzervations to mazimize initial between-cluster distances ey sI Fo wl
Pocet IteraCI - krOku ¢ Sort distances and take observations at constant intervals WD deletion——
Vypoétu {~ Choose the first M [Mumber of clusters] obzervations (% Casewice
/ Batch processing an  reporting " Mean
substitution
Automatizovany
vystup Nastaveni po&ateénich shluka,

od nichz se vypocet odviji
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K-means clustering - vysledky
K-means clustering pracuje s objekty pouze na zakladé Euklidovskeé vzdalenosti, na
tuto skuteCnost je nezbytné pamatovat pokud tato metrika neni pro data vhodna.

%k - Means Clustering Results: Zuby - © il .

Mumber of wariables: & POpiS analyzy

Mumber of cases: 32

E-means clustering of cases

Missing data were casewise deleted
MNumber of clusters: 2

Solution was obtained after I iterations

Euklidovska o2

vzdal?nost stredu Nuuick Advanced
shluku o

------ Summary: Cluster means & Euclidean diztances

AN OVA pro Jed nOtIIVé::> i Analyzis of varance E‘ Optionz +

promenné
Graf pramérd / E
jednotlivych i
proménnych v shlucich

Summary

Cancel

Pramér, rozptyl, SD
parametru v shlucich

Graph of means

Dezcriptive ztatiztics for each cluster <F

tembers of each cluster & distances {

Objekty v shlucich a
jejich vzdalenost od
centroidu

Ulozi prislusnost k sthEu doplnénou o vzdalenost k centroidu
pro vSechny objekty (+ vybrané parametry).

J \

Eavey(ssificatinns and diztances |
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K-means clustering — tabulky vysledk

ANOVA jednotlivych parametru

Cluster Means (02_=tatistica_Cluster sta)
Cluster | Cluster | Cluster | Cluster s v °
Yarighle | Mo. 1 Mo, 2 Mo. 3 Mo. 4 I rOZdelenyCh pOdIe ShIUkU
Varl [2,0000000 1 285714 2 933333 D.DDDDDD'
\iar? 3 B33333 Euclidean Distances between Clusters (02
ars 1000000 Distances below diagonal
“ard 0833333 =ruared distances above diagonal
vas | 2000000 |Cluster [ No.1 | pr—=—T—f oL ——=® -
et EIEIIIIIIIIIIIIIII Numbar Analysis of Yarance (EIEX Etma_Cluster.sta}l
a , = —
o 3.000000 No. 1 |D,DDDDDD.D,E e EE'I;USEE“ df W'g'l;lllﬂ I:”)T F Slgﬂlf.
CL |
Ward 30000007 | Ne. 2 0374120 0f | 37 RORES Descriptive Statistics for Cluster 3
Mo. 3 103366 1k " Cluster contains 15 cases
Mo, 4 71825 1 4 e .
0. LA - 5 ARST7S Mean | Standard | “arance
EIEEEE? Yariable Deviation
' Vari |2,933333_ 02658199 0 06REEY
2415448 oo [ZEO0OO0. 0532455 0,400000
2431786 w3 | 1000000 0,000000 0,000000
= ) . 2213542 wged | 1,000000 0,000000 0000000
Stfedy a vzdalenosti 1147500 Vas | 3500000 0507092 0257143
v ° ° rE 3#‘1':”3[“““ L e s | e o [ | O - AT
stfedu shluku a7 | 133
ard 1.8000

Clenové shluku a jejich vzdalenost od stfedu shluku

Popisna statistika shluku

-

VYUKA

bMembers of Cluster Mumber 4 (02 Statistic
and Distances fram Respective Cluster Cen
Cluster contains 4 cases

reindeer

elk

deear

istance [0 176777

i

moose
0176777 0176777 0176777

MU

al C
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K-means clustering — prumeéry parametru

Plot of Means for Each Cluster

2,0
1,5
1,0 | .
Priméry v )

shlucich ool

-0,5

© e & Cary pro
‘ jednotlivé
shluky

-1,0 ¢
1,51
-2,0 1
2,51

-3,0 1

-3,9 —O— Cluster 1

- Cluster 2
-0 Cluster 3

PRICE BRAKING MILAGE
ACCELER HANDLING

& Variables

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

-_—

promeénné pro vypocet

2' Suplementary Variab|eS @Principal Components and Classification Anal il I
nejsou_ pquzny prq vypocet, T P R
ale objevi se na vysledku I —
= y s Wariables: Ance
3. active cases — vybrani cases s - |
v 7 o ” ~aes Yariables for analysis: none E‘ Optians =
(rade), ktere sSe pOUZIJI pro Supplementary wariables:  none -
VypOéet, OStatnI' se mOhOU Yariable with active cases:  none i Dl
pouze Zobrazrt Grouping vanable [labeling): none Ml
4. grouping variables — pro Dol ur iz sz | m—
v ’ . . o Analvziz bazed on- — Compute vanances — — .
oznaceni skupin objektu i | e & Casewise
" Covariances " az 55/ . Zdu?:uasrt}tutinn
Analyza je zaloZena na matici slls |
korelav0| (§tandard|zace o | Smazani chybgjicich
prc_)mennycf]) nebo kovoarlanC| Pro vypocet rozptylu se dat nebo jejich
(vliv rozdilnych rozptylu) pouziva n nebo n-1. nahrazeni primérem

VYUKA myC CENTRUM BIOSTATISTIKY A ANALYZ




Principal component analysis — vysledky quick

Pocet faktoru

KOO rd | néty 5 and Classification Analysis P =

parametrﬁ na No. of actiwve wvar |2 7 Qo ¥ ry vars: Z
faktorOVS/Ch OSéCh No. of actiwve cag |s: &2 Pomsa?mixmw cases: 0 2D graf
Eigenvalues: Z.,9 2 1,84175 TE3E41 TOT7ELl [ 3ESEEd4 L L Eﬂ parametrﬁ
Mumber of factors: [7 2] Quality of representation : 00,0 % vzhledem k
Koordinaty objektt Quick | Variables | Cases | Descriptives | faktorovym
na faktOl'OV)'/Ch E Factor coordinates of variables Plot var. factor coordinates, 2 osam
osach e Plot case factor coordinates, 20
Eigenvalues Screeplat XD 2D graf
. A\ objektu
Eigenvalues , vzhledem k
~ varlabllltg vycerpana faktorovym
faktorovymi osami, jejich 0sam
soucet = pocet
parametru -

Grafické znazornéni eigenvalues
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parametry

objekty

Factor coordinates of variables = korelace

Factor coordinates of the variables, based on carrelations (04 PCA. sta)

_ @ Faktorové osy

Factor 1 | Factor 2 | Factor3 | Factord | Factor S | Factor B

Yariable
druhl | 0570988 0088622 0311857 0045525 0074689 0210860 0290247 : o
duh2 | 0189727 0471241 0317073 0766312 0179947 0129830 0070210 Pozice parametru
druh3 | 0858428 0055174 0381471 0109716 0006402 0073756 0311478 ,
druhd | 0308144 0120995 0808490 0272021 0311633 0253811 D,<:| na faktorOVyCh
;:,EE 0570394 0F03301 -0277173 0207165 0006431 -0435705 -0 032544 osach

B |-038370F 0576749 0297602 -00B9102 -0G49814 0052953 0041551
druh? | 0297247 0688877 0058910 0463059 0380940 0271819 0014072

Factor coordinates of cases

Factor coordinates of cases, based on correlations (04 _PCA.
Labelling variable: Sezona

Case

Factor 1| Factor 2 | Factor 3 | Factor 4 | Factor 5 | Factor B

HEL
HYE

- 61623! -1,33188

050161 -1,09014
MEL | -0,74946 | -0 52916
ROH | -1,53566 332339
JR | -0,967000 257010
EL |-0B5288 -1,24455
HYE | 164883 078839
MEL | -0,46771) -054204
ROH | 459057 067263
=TRE | -060010) 054114
HEL | -0,33993 -1,14800
ROH | -1,01963 -0 42177
MR | 014927 0,39321

[l Py [ =T e L o o I e o g

VYUKA

047377
001107
043497
072130
032726
043182
-2, 36792
000428
133177
057108
065523
106831
-1 07576

[nBarani=irl

-0,04405
0,02535
-0,56209
-0,526352
151434
-0,27091
1,77635
0,43506
-0,00030
0,15538
-0,57325
-0,45581
053232

[nEnrarini=]

003909
027617
017579
182575
037240
050764
0,02305
051362
021815
-0,24392
027923
-0,71097
075186

oo AT

MU

| |

0,147
025525
-0 65651

0215582
054525
-0,35601
-1,36117

021496

016225

049180 - s
021073
-0,17656
-0,85026

[pi=l=pi= R a Nk Ik |

0,14760
-0,06605
0,47258
0,10822
-0,30062
-0,16454
028317
005124
-0.,44771

autumn 97
autumn 57

% Faktorové osy

PrisluSnost objektu do

e =3 skupin

autumn 57
spring 57
spring 57
spring 97
spring 57

Pozice parametru

, na faktorovych

057378
-0,32807

G|

spring 98
autumn 97
ke T

osach
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Eigenvalues vyjadfuji variabilitu vyCerpanou faktorovymi osami, jejich hodnoty slouzi
pfi rozhodnuti kolik faktorovych os je pro nas zajimavych

Eigenvalue  variabilita vyCerpana Kumulativni

prislusnou osou eigenvalue/vycCerpana
| / variabilita

envalues of ¢ lation matrix, an d stati
Ac ive variables g; %

Eigenvalue | % Total | Cumulative Cumulatlvel
Value number variance | Eigenvalue %
1 1 ,8831 53 37,66307 1 ,8831 53 37,663 Eigenvalues of correlation matrix
2 1,134548 22,69096 3,017701 60,354 | | _ Active variables only
3 0,829119 16,58238 3,846820 76,936
4 0,723700 14,47401 4,570521 91,410 37,66% o1
5 0,429479 858959 5000000 100,00 Prubéh scree plot

1.6 |

=

[Tl
Q
®
-
<
D
C
D
@ Eigenvalue

o ’ ,59%
Principal component  as e s s sn w0 a5 ao 45 s si o
VytVOFe n é P CA I > Eigenvalue number
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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 © e
05 ACCELER == Puvodni
o parametry v
) - | ordinacnim
Vybrané faktoroveé f go| LOHANDUNG | -~ > prostoru PCA
osy a vyéerpana %& e /
variabilita
J MILAGE  /
BRAkING -
(o)
-0,5 0,0 0,5 1,0 o Active

Factor 1 : 37,66%
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Plot variables cases coordinates Vypocet je zalozen na pluvodni NxP matici a

matici eigenvektoru, zobrazuje vzajemné vzdalenosti objektu

Vybrané faktorove
OSy a vycerpana
variabilita

VYUKA

Projection of the cases on the factor-plane ( 1 x 2)
Cases with sum of cosine square >= 0,00

Porsche  Corvette

Objekty v
ordinacnim
| / prostoru PCA

Factor 1: 37,66%

5 O Active
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Principal component analysis — vysledky Il parametry

E’E‘Principal Components and Classification Analysis

Koordinaty
parametru na

No. of actiwve cases: L2 No. of supplementary cases:
faktorOVyCh Eigenwalues: 2,%1879 1,84175 ,763241 707241 329524
OsaCh Murmber af factars ; I.'-" Cluality of representation : 1000 %
Cuick  “arables | Cazes I Descriptivesl
i Factor coordinates of variables | B Factor & vanable corelations 9
2D graf £
g . ::> Plot war. factor coordinates, 2D | B Communalities [Cosine 2)
arametru g ,
p Dptionz for plot of factar coord. BE  Contibutions of varishles 4{
VZhledem k W “ectors [points to origin) F/‘
Y v Unit circle i Eigenvalues [~
faktorovym =
, " VYariable names Screeplat N
osam .
% Yariable numbers i Ei
A Igenyectors
" Mo Mames/Mumbers / \

MNao. of actiwve wars: 7 No. of supplementary wars: £

Korelace promennych

21.x/7 a faktord

Podil variability
proménnych vycerpany
danym poctem faktoru

Prispevek
promennych k
jednotlivym faktorum

| Eigenvalues

% Grafické znazornéni

Nastaveni grafu

Eigenvectors — vektory faktort v
puvodnim prostoru
P

VYUKA C

eigenvalues
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Eigenvectors

Eigenvectors of carrelation matrix (04 _PCA sta)
Active variahles only
parametry Factor 1 | Factor2 | Factor3 | Factord | Factors | Factorb | Factor 7
“ariable _I_- kt
druhl [ 05580081 0074402 0288527 -0,047020 -0,089109 0334076 -0 565155 akiory
druhz 0128262 0395628 -0,293658 0791463 0214690 0205892 0,160906
druh3 0530416 -0046321 0353300 0113317 0007638 0O 116967 0713542
_ druhd 0208345 -0101580 -0 745786 0260949 -0371802 0402509 0080069
elgenvektor LoLE 0335665 0506499 0256705 0213964 -0007673 -0,690967 -0074492
druhf | 0250438 0484207 0275626 0071370 0775276 0083976 0095226
druh? | 0200980 0573343 0054560 0478256 0454490 0431067 0032251
Contribution of variables Communalities

“ariable contributions, based on correlations (04 PCA sta) Cormunalities, based on correlations {04_PCA. sta)

Factor 1| Factor 2 | Factor 3 | Factor 4 | Factor 5 | Factor 6 | Factor ¥ From1 | Fram 2 | From3 | From4 | From5S | FromE | From 7
Yariable “Yariable | factor | factors | factors | factors | factors | factors | factors
druh1  |0,34661300 005536 0,083421 0002211 0007340 0,111608 0 442471 druh1 [0 75061900 766473 0 863728 0865800 0571379 0 915756 1 000000
druh?  |0016456 0156522 00A6235 0 626413 0046092 0 042391 0025891 druh2 |0 035996 O 258064 | 0 355600 0 945834 0 978215 0 995071 1 000000
S:E:g g?jg?gg 3-01':'31? g-gggggg g-gig?gf g-éggégg glg?g;g g-gggglé druhd | 0094953 0109592 0763249 0837244 0934360 0995779 1000000

- - - - - - - druhS | 0325349 069322 0766146 0809064 0509105 0998944 1 000000
B 00002 gyt 50N 000 RS0 S TR o7 (TR0 1060 druhE | 0147230 0479869 0566436 0573211 0995470 0996274 1000000
druh?  |0040393 03] P81 0002977 0228729 0206561 0185819 0001040 : : : : ' : :

' ' ' ' ' ' ' druh? | 0088356 0 562907 0566377 0780601 0925916 0999502 1 000000

Prispévek parametru k variabilité faktoru

-

VYUKA

MU

| |
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Principal component analysis — vysledky il

@Principal Components and Classification Analysis il I

Koordinaty objektl
na faktorovych
osach

No. of active wars: 10
No. of active cases: LE

Mo, of supplementary wvars: 0
No. of supplementary cases: 0

Eigenvalues: 3,6475Z Z,Z2ES% 1,853681 ,725770 527417

Murmber of factors ; I'IEI Gluality of representation : 1000 2

uick | Yanables Cazes |Descriptives|

i Factor scores |

%
B  Factor score c:neffin:ient%l‘:

Factor coordinates of cazes

Plot caze factor coordinates, 20

2D graf objektu
vzhledem k

D

objekty

Factor scores

Factor scores

L, coefficients

Prispevek

— Optione for plot of factor coord, — i Contibutions of cases |<

, promennych k

faktorovym osam

Nastaveni grafu

f* Caze names

il <

| —1
I~
[
ﬁ Save case statistics | \

¢ Factor coordinates

Cosine 2
" Caze numberz Lozine

™ No names/rumbers

€ Grouping sbels

Flot cazes with
sum of cozine 2 >=

e

™ Factor scores

ya
7/

Vybér objektd podle sumy\/cos2
objektu pro dané faktory

VYUKA

jednotlivym
faktorum

Cos? uhlu mezi
faktorem a
vektorem objektu
(communalities)

Ulozit koordinaty nebo scores objektu
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Factor scores

druh’?

druh3

Ny

druhG
druhk

Factor scores, based on carrelations [U4_FLA sTa) o
Labelling wariable: Sezona Faktorove OSy
Factor 1| Factor 2 | Factor 3 | Factor 4 | Factor 5 | Facto f SeZOna
:EISE s v . [o]
HEL [-041655] -1,11817 -0,43878 -0,04548 0,04664 023456 -0,33625 aumﬁf:Prlslusnost objektu do
biek HVE |-033916 -0,91522 -0,01025 002618 0,32949 -0,40478 -0,15136) auf KUDi
objekty MEL | 050674 069611 040285 068332 020973 104113 -1.08374avturnn 97y SKUPIN
H|-103833) 279055 066803 -054360 -2,181687 | 0,34226 0,24803| autumn 97
05383 2,15771 030309 156404 044430 -0,86945 -058897| autumn 57
HEL |-046172 -104486 040003 -027980 060565 -056458 -0,37709| spring 97 .
HVE | 1,11484 066189 -2,19306 183468 0,02750 -2,15863 064897| spring 97 Factor coordinates
MEL |-031624 -079088 0,00396 044933 097071 034089 0,14034| spring 97 v B -
ROH | 30406 DSad71 123343 000031 026027 026731 o ———===_ délene odmocninou
STR |-040575 070617 -052891 0,16358 -0,29898 077993 -0, .
(M) ] [ L=’ | M aE2an [ i [ =i m 22214 m 22440 noaTFain i 10 elgenvalue
Factor scores coefficients
Factor score coefficients, based on correlations (04_PCA sta) P ,
Factor1 | Factor2? | Factor3 | Factord | Factor s Fact& | Faktorové oSy
“ariahle
parametry druh1 | 03981841 00652464 0267495 0048563 -0,106314 052980 -152446

Eigenvektory podelené
odmocninou eigenvalue

0086758 0332148 0271972 0517438 0256141 032652 036876
0352442 0038588 0327210 0117036 -0009112 018549 163
01405872 -0085281 -0693490 0290170 -0 443587 0 FB5632

0260763 04252259 0237745 0220836 -0009155 -1.0
0175416 0406514 0255271 00753712 0924961 (¢ a 21824

druhy

-0,135850 0485545 0050531 0493953 04542240 065361 007391

MU
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Principal component analysis — popisna statistika

E’E‘Principal Components and Classification Analysis R o=
o v
Prumer a SD MNao. of actiwe wars: 10 No. of supplementary wars: 0
v , No. of actiwve cases: L2 No. of supplementary cases: 0
promennych
Eigenwalue=s: 3,6478F E,2ZzZE58% 1,83581 725770 _EBz7417 ... Eﬂ

Murmber af factars ; I'IEI Cluality of representation : 1000 %

Korelac¢ni a

Lick, I "v’arial:ulesl Caze: [escriptives |

kova rancni H Summary descriptives E‘ Uptions «
matice
o , h B Comelation matrix Ireeerse ﬁ Save correlation matrix
romennyc
p y ! B Covarance matrix Iverze E Save covanance matns

inverze, ulozeni

Include in plots

% Alcases Activecasesonly  © Supplementary cases only
i Box & wihisker | 2D scatterpplots |
k] Histograms s 30 scatierplots | Zobrazeni objektl
Popisné grafy Nomdprtts | 19 Suleckrs | podle riznych
jednotlivych proménnych

proménnych

MU

VYU
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Statistics >> Multivariate Exploratory Techniques >> Correspondence Analysis

Eﬁi[urrespundence Analysis {(CA): Table Specifications il I

Podstatou korespondencni

ana IyZy Je ana IyZa Conespondence Analysis (C4] | Multiple Conespondence Analysis (MCA] I E
1 ~N 1 I — Inpit
kontingencnich tabulek, tj. hay vou caltabutate Cancel
t b I k kd o v ,k v 7z d k ° 0 Raw data [requires tabulation) warable with codes, or
i ked)table of Olpti -
abule e pruseCI y ra ua " Frequencies with grouping variables :::E;rt,_,:nl ?; ;n,:::me : E el
SIO u pCU (0) bsa h UJ I fl’e kve NCI " Frequencies wlout grouping vars coding » ariables. MOTE: !f;‘:m!'e than
ane wanable 1=
dane kombinace e sOEse
-uiay table will be
@ Fow and column wariable(s) nare analyzed.
B2 LCodesz for grouping warnables L=
IE}' Open Data

SELECT
CASES §| o w

Nastaveni vstupnich dat
raw data — proménné s nazvy fadku a sloupcu tabulky — frekvence se dopocitaji
frekvence s tridici proménnou — sloupec nazvu radku, nazvu sloupcu, sloupec s

frekvencemi
frekvence bez ridici proménné — klasicka tabulka — radky X sloupce, na pruseciku

frekvence
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Correspondence analysis — vysledky Quick

v r v r o ﬁ[urrespundence Analysis Results: Dactylogyrus.sta o=
Koordinaty radku a
o A4 r
I V r' n m Nunber of wariables {(columns of the table): 10 . .
S Oupcu Sou ad e Mumbher of walid cases (rows of the tahlel: 52 POpIS analyzy
systemu |
Eigenwalues: L0922 ,0308 ,013% ,0l20 ,00%2 ,0052 ,0028 ,0017 ,0009
Total chi-soquare=1,22221 df=455 p=1_,000
B2 ]
V StU VseCh Zak|aanCh Quick | &dvanced | Optionz | Review | Supplementary points LS umman
Cancel

VySIGd kLO‘I Sumrnary: Bow & column coordinates
%@? Erint/repart summary of results [® Options ~
Pocet rozméru pro grafy a Humber of dimensions
tabulky I::I;ﬂ' Number of dimensions:[2 [5]

™ Cumulative contribution ta inertia;

m % [ion more]
Vybere pocet os,  Plots of coordinates

vyCerpavajicich urcitou Fowt:col. 10 | =120 15
hodnotu inertia /\

0]

1D, 2D, 3D grafy radku a sloupcu v soufadném systéemu
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Row and column coordinates

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

Column Cnnrdij_ts and| |ontributions to Inertia [DE_Cnrrespundence.ste/]
Input Table (Roy {x Cold |hs): 33 =26
standardizatio K lumn profiles
., Column | Column | Coord. | Codvllin. | Mass | Quality | Relative IneniaVnsiney Inertia | CosineZ
Mame  |Number | Dim.1 Dirn. 2 Ineria Dirr. 1 Dirr. 1 Dirn. 2 Dirr. 2
Sloupce nebo radky druh1 11 036515 -034050| 0 123461 0097565 0109309 0021925 0049135 0028166 0042727
(Samostatné druh2 2| 036340 -026574)// 453295 D,ZZ/EE 005998 0079724 0327035 0064419 0,178357
|:C>.|h3 3 010790 0212 O0s517 o0/ \12 001212 Q00101 | 0002051 | 0000530 0007951
tabUIky) druhd 4( 009817 007 013551 0, 4 0012191 00050686 0,000197 0002659
druhs & 031392 01 0,010135 0,03 pe0 0015811 0,020710 0000403 0004249
druhi Bl 014225 0001448 0,00 P20 00209620, 0000453 0,000095 0000761
druhy 7 007044 0028602 004 §29 0013957 0,000 0003326 0004579 0055103
druhig 8| 032368 4 /29260045343 003 M6 0,069555( 0 005468 022753 0001524 0003633
druhd 8( 026360 / /02059( 0003639 0,03 D02 0007653( 0000304 0,000007 | 0,000159
druh10 100 018414/ Q0095630105720 0,04 B85S 0,029033( 0004774 472 0001903 0,010916
Celkovy podil radku v tabulce

e : (wnodet zaviei  Kvalita zobrazeni danéh , '
relativnich frekvenci (vypocCet zavisi alita zobrazeni daneho Podil bodu na celkové

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 n y p rO

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

Sechny kombi dimenzi
Rowt? vsecnny Ko Inace dimenzil.
0,6 o SPRITE_Y
04l 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
g 0,8 ; ;
g 00y —~ Row17
2 ., £ 06 SPRgE_Y o
% 02
£ W g Rogm R°¥,"H
5} L 3 5 04¢f Row9 Ro
S 04 R°8'25 O\OO [} NQEVNITID NI
06 Rowi13 § 0,2 r PEPDSI—N Cokef 3D Plot of Row and Column Coordinates; Dimension: 1x 2x 3
° o Row28 Row8 O Input Table (Rows x Columns): 34 x 16
081 & 00 & O Standardization: Row and column profiles
o} Row1
10t o2} o DCOKI
A, 3 A
s 02 Row19 o
-1,2 - (_:";
Row Coordinates 2 -0,4 R
[}
2
m
prs 0,6 SEYNGP_Y D7LIJ:|P_Y
c °o
2 087 DPE
C
£
A -1,0 1
-1,2

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

Dimension 2; Eigenvalue: ,1514&

Grafy obsahuji koordinaty jak fadku, tak
sloupcu puvodni tabulky.

Q@ Row.Coords
0 Col.Coords

MU
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Correspondence analysis - nastaveni

Eturrespundence Analysis Results: Frekyence.sta o

Pocet rozméru pro grafy a

Mumbher of wvariables (columhis of the tahlel):Z6
tabU|ky Mumbher of walid case=z (rows of the tahlel):- 33

Eigenvaluess: 7&02 ,L02z 4073 (3545 [ Z4z7 1961 130E 02432 0703 ..
Total chi-sgquare=1&25Z2,1 df=200 p=0,000
B2

 Summany;

Vybere pocet os,
Vyée I’pévaj |’C |’Ch UI'éItOU Luick, | advanced  Options | Heviewl Supplementary paints

hOantU |nert|a Mumber of dimensions————— Cancel
% Mumber of dimensions: IE
N\

" Cumulative contribution ta inertia: M

IEIEI,EI % [@r mare]

Zpusob standardizace koordinatu P fp”dt

1. Interpretace vzdalenosti v - arerion tarsdan ot
ramci fadku i sloupcu " Row profiles (interpret row dist |
Kanonicka standardizace " Column profiles finterpret col. dist ] |

2.

3. Interpretace jen v ramci radku

4. Interpretace jen ramci
sloupcu
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Correspondence analysis — vysledky Advanced

o 44

meritko

Koordlnéty ‘Izéd kLOJ a fiiCorrespondence Analysis Results: Frekvence.sta il
S|oupcﬂ VvV souradném Number of varisbles (columns of the table):Z6
, Mambher of walid cases (rows of the table) 33
systemu N _
igenvalues: ,7E08 ,E08Z L4073 L3545 2427 L1961 L1302 ,0843 L0703 _ ..
Total chi-square=1g2532,1 df=300 p=0,000
2]
V)'/Stup VéeCh ick  Advanced |I:I|:uti|:|r‘|3| Heviewl Supplementarn pnints' SLJI‘I'II'I'Iary 1 D, 2D, 3D
zakladnich vysledku TR [ = - - - = 5 | ceea || grafy fadku
= Fow 10 |5 20) Li2 °

Eigenvalues ~ inertia LU Column, 10 | 7] 2D L 2] Optiors - 2 Sl?upCl'J .

7 v Q1] . % Eigenwva Flat = : —— Souradnem

vysvetlena“sloupci + = Row & col, 10 | = 20| I 2 SVSté

standardized matrices yS emu
graf 7 = [T Plat selected dimensions anly
[T Tiuncate labels ta IE_n:hars
[T Use identical 12./7/2) scales

Tabulka frekvenci 4\
vyskytu +
nestandartizované B
koordinaty Nastaveni graft — vybér os, zkraceni popisek, identické
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elgenvalue

% inertia a kumulativni inertia
vybrana dimenzi

Number
of Dims.

Eigenvalues and ertla for all D f/ensions ( ge.sl
Input Table (Row| |x Columns)y 464 x 16
Total Inertia=1,0 Chi2= OO df=49 OOOO

Singular
Values

Elgery-
Values

Per

Inertla

Cumulétv
Percent

Vysvétleny X2

Squar S

Jednotlivé

dimenze —

RIS VISR

0,694078
0,389141
0,314954
0,297800
0,275500
0,221580
0,174100
0,153736
0,000000
0,000000
0,000000
0,000000

0,481745
0,151430
0,099196
0,088685
0,075900
0,049098
0,030311
0,023635
0,000000
0,000000
0,000000
0,000000

48,17449
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

131,0346
41.1891

Plot of Eigenvalues
Input Table (Rows x Columns): 34 x 16
Total Inertia=1,0000 Chi2=272,00 df=495 p=1,0000

0,6

05

04 r

03

Eigenvalue

VYU

eigenvalue /)

0,1t

O~ .

2 4 6 8 10
ﬂumber of Dimensions
r

PocCet dimenzi

0,0

16

MU
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Korespondenéni analyza analyzuje kontingencni tabulky, k pavodni tabulce
frekvenci je vytvorena tabulka oCekavanych frekvenci a tyto dvé tabulky jsou pomoci
X2 srovnany, analyza hleda takové nové dimenze, které vyCerpavaji maximalni ¢ast
celkové X2 hodnoty (tzv. inertia)

sloupce

Matrix of Relative Frequencies (05 Correspondence. sta)
Input Table (Hows x Columns): 33 % 26

drubil drub22 drub23 drubz4 druhZ5 druh26 Taotal

HEL |0,000000 0,000000 0000000 0,000000 0,000000 0,000000 0,015555‘ Podily
T¥M | 0001448 0,000000 0000000 0,000000 0000000 0,00000000008612) v dke
K¥J |0,000000 0,000000 0000000 0,000000 0,000000 0,000000(0, radku a
MOR | 0,000000 0,000000 0,000000 0,000000 0,000000 0,000000 %&Sbupcﬁ
K¥J |0,001086 0,000000 0,000000 0,001267 0,000000 0,000000(0,1

MOR | 0,000362 0,000000 0000000 0,000000 0000181 134338 |

K¥J |0,000000 0,000000 D,%DDD 0,000000

MOR [00331258 0000000 00 00 0 000000
Total | 0123461 0000505 0,00 1562 0002556 004

0,003077 |

relativni frekvence bodu v puvodni , _
matici suma celé matice

radky
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Correspondence analysis — prehledy

Eﬁi[urrespundence Analysis Results: Frekyence.sta

Number of wariables (columhs of the table):Zc
Mambher of walid cases (rows of the table): 33

Pozorované
cetnosti

Eigenwvalues: ,[7EO0S5 (5052 4073 (35439 _z427 1361 (130F 0843 0703 ...
Total chi-square=1&853,1 df=800 p=0,000

Summary

Advanced | Options  Beview | Supplementary puintsl

Podily v radcich

Cancel

[®] Options -

bzerved frequencies il Expected [chi-zguare]

Row percentages B Obzerved minus expected |

/

Podily v sloupcich _{
Columnn percentages B Contributions to chi-sguare \
Podily v celé Totaipercentages | B Standadiped deviates
tabUIce To produce 20 histograms of frequencies, percentag%/ \& use the

default Graphs option with these Spreadshests.

Ocekavanée
cetnosti

Rozdil

! pozorovanych a
oCekavanych
frekvenci

A\

Standartized deviates — odmocnina viivu na Vliv jednotlivyc

h 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
soufadném prostoru se spocitaji na zakladé CA, ale jeji vypocet neovlivni (obdoba
suplementary variables a ne-active cases u PCA

Eﬁi[urrespundence Analysis Results: Frekyence.sta Tl =

Mumber of wariables (columhs of the table):Z6

P‘ﬁdénl’ dalél’Ch Fédklil nebO MNumber of walid cases (rows of the table):33

sloupcu

Eigenwvalue=s: ,7EOE (5052 4073 (3543 z4z27 (196l _[130F L0843 0703 (..
Total chi-square=1&853,1 df=800 p=0_000

P‘ﬂda“’ se dO analyzy na E!uin:kl ﬁi‘u:lvann:edl Dptiu:lnsl Rewview Supplementary points
zakladé jiz spocitanych
parametru

upplementary row and.or column points Cancel

i A,dd itk .
e rau poinks Hone [®] Options

\

ﬁu;;i Add colurn points noke

Statistics for suppl. points will be included in the Spreadshests and plots
of row and col. coondinates.
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Statistics >> Multivariate Exploratory Techniques >> Canonical Analysis

Etanunical Analysis: 08_Factor.sta Tl X

Vyber Quick |

proménnyCh |:> [o] Wariables: | rre

put File: irst List, none
Typ VStU pn I'ch [~ Review descriptive statistics and correlation matris = OpenData W e

dat—nxp
matice nebo
korelaCni matice

& Avodel Definition: 08_Factor.sta

Cancel

[® Options = ;mﬂ 3] Opions ~ |

#:] 8| vy promennych

& Casewise pro jednotlivé tabulky
i Mean

substitution

ﬂﬂeview Descriptive Statistics: 08_Factor.sta ?| - | x|

nissing data casewise deleted

2EZ7 cases selected, 19 with missing data
208 walid cases accepted

Quick  Advanced | I atrix |

i Means & standard deviations | Box & whisker plot of vars | Cancel |

Deskriptivni statistika a
korelacni matice
Grafy a popisna statistika

il Correlations | b atrig plot of comelations | E Ophionz v|
il Covaniances | [~ SD=Sums of Squares/h
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Canonical analysis umoznuje nadefinovat nékteré z parametru jako nezavislé, jiné
jako zavislé, smyslem je studium vztahu téchto skupin parametru

Etanunical Analysis Results: 08_Factor.sta il s

Cationical B: 5134441
Chi-Scuare: 148 E3EZ df = (12} p = 0,.000000
Number of valid cases: 308 Canonlcal scores a
No. of Variance Total redundancy 1 ( 1kl
vars. extracted given the other =et Welghts UZItI pro
Left =set: 4 TE,A8E754010% 14,9232004323926% y )4
Bight =et: 3 100, 00000000% 13, 31z344202% Vypocet Scores a

interpretaci canonical
roots)

souhrn analyzy | | |
ﬁk Canonical factaors | Factor stiuctures | Canonical score
elgenvalues Summary: Canonical results

% Eigenvalues
ER Cal i: 08_Factor.sta ?|_|X|
graf eigenvalues Plot of eigenvalues Conemtcat 5 _e1a
Chi-Seuare: 148,28 df = { 1z} p = 0,000000
. Mumber of walid cas a0e
i A\ Chi square tests
\& Ho. of Variance Total redundancy
Vars. extracted given the other set
Left set: 4 [[2,486764010% 14,920042926%
Dight set: 3 Loo0, 00000000% 139, 2312344E02%
+
Quick' Canonical factols\/or structures  Canonical scores I g | Summar,
B Left & right set canonial weights |

x? testy — slouzi pro rozhodnuti kolik canonical e
roots vybrat jako reprezentacni
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Souhrn vysledku

Canonical Analysis Sun X2 testy
Canonical B: B1344
Chi2(12)=148 28 p=00C
L eft Right Chi-Sguare Tests with Successive Roots Removed (U5 _Fa
N=308 Set Sat Root Canonicl | Canonicl | Chi-sgr. | df P Lambda
Ho. of variables | 4 3 Rermoved R R-zar. Prime
e e ?3,4BEB%I1DD,DDD%I 1] |D,E13444_ 0,376314 143 2822 12 0000000 0613006
Total redundancy 14 9300%, 19 3123%I 1 0130514 0017034 52336 6 0514234 D,QBEB?EI
: . ' ' 2 0009591 0000092 00279 2 05936149 0999003
WEE IS IEE ] 1 ROL ROL5 I ——-——!
z ROZZ ROZE |
3 ROZ3 ROZE |
4 RO .
1 Graf eigenvalues
0,9 T T
Eigenvalues

0,7

0,6

Eigervalues (03 _Factor. sta)

Foot  [Canonicl | Canonicl | Root 3
Foot Root 1 | Foot 2 o4

Value | Dl3?5314 0,0170354 0 000092 03

021

05

Value

0,11

0.0 ‘ ‘ ‘
1 2 3

Number of Canonical Roots

MU
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Canonical analysis — vysledky I

Etanunical Analysis Results: 08_Factor.sta 7 x

Canonical B: 61324441

Korelace mezi e, D DR
promennymi v ramci

No. of Wariance Total redundancy

H 1 wars. extracted given the other set
tabUIek a meZI nlmy Left set: 4 73,496754010% 14,2330043926%
Bight =set: 3 l00,00000000% 12, 312344702%

Cluick, | Canonical factors Factor structures | Canonical scores | SummarkI
G raf kanon |CkyCh i Correlations within & between sets Eeee
kO re | aC|’ [ Lineplot of canonical canelations [&] Options ~

Scatterplot of canonical comrelations

XY graf faktoru
proti sobé

Ean::}/\r gtiuctures & redundancies
L A

Struktura faktord a redundance

MU
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Statistics >> Multivariate Exploratory Techniques >> Discriminant Analysis

Diskriminaéni analyza na zakladé nami daného rozdéleni objektt do skupin vytvafri
model pro jejich rozdéleni podle parametru

Nastaveni promennych s [ T ——r— 2o
hodnotami a se skupinami ik | i
+ def_lnlce rozliSovanych B et | S
Skqu Grouping:  none & opi Ay
Independsrt: rone plens = & Vyber 4
B Codes for grouping variable: | nane = op dat
Advanced options [stepwise analysis] T 3| €O w
RozSirené moznosti % MD deletion——
specifikovani modelu e {f- o
substitution

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

Rychlé nastaveni metody

Bl Model Definition: PCAaIL.STA 2%

Wariables:

..........

Typ metody:
« Standartni

Forwa rd Ste Se [ dwanced | Descriptivem
* WI L]
' E— —

- Backward stepwise Iztmd = —  Popisna statistika

Tolerance:

Stepwize options

E tm enter: I'I pun

F ki TEMmoY e II:II:II:I Eﬂeview Descriptive Statistics: 06_Disc
Nastaveni ste pwise Mumber of steps: |4 Quick  Within | All cases |

m etod Qispla_'.-' resulbs I SL.II'I'II'I'IEII_',' Dr'll_'.-' j Fim  Pooled within-groups covaniances & corelations |
B i} Means & number of cazes | E Options * |

il within-groups standard deviations |

E% Cateqgarized hiztogram by group |

B plot of means by group |

%% Categarized zoatterplat by group |

Categarized narmal probability plat by graup |

MU
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Discriminant analysis — vysledky

Popis vysledkl — pfispévek

Jednot“vych proménnych k %Discriminant Function Analysis Results: Dactylogyrus.sta o=
dISkrImInaCI Objektu MNunber of wariables in the model: lPopis analyzy
Wilks' Lambda: ,7183904 approx. F (10,41) = 1,807203 p < ,L1389

Cuick Advanced | Classification

e Summarny: Wariables in the model
VZdéIenOSt| i Yariables not in the rmodel [® Options -
diskriminovanych | "SR Distances between oups

SkU pl n e Perfarm canonical analpsiz
Kanonicka analyza / BB Stepuise analsis summany
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Discriminant analysis — vysledky tabulky

F spojené s danou WL

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

L F to remove
diskriminace) Q N

p spojené s danym

=

ks' | Partial | F-remaove | p-level Taler,
M=45E |Lambda | Lambda | (1,478

Iscriminant Function Ang ksis Sum pary (06_Discriminant. sta)
. afwvars in model: 7, G Oping: D JJH (2 grps)
%ﬂ' Lambda: 01612 approx. F 8=4167 7 p<0 0000

FOL | 0026651 05 Y971 3134280 0000000 057\512
FOLS |0017607 03 pa3d4 44 0711 0000000 0,73 H44
FOZ4 | 0017084 O3 pa3E 28 5772 0000000 048 {525

ROA1 D,D’IEEDD!D,B?EBBB 11,2585 0 000556 D,d;iﬁ’l

ROZ5 |0016169 09 f022 14279 0,232698 064 (677
ROZE |0016212 030 4356 27133 0,100175 0.91] {271
78 |0016610 09 p503 145281 0000156 0,74 792
_— o Tolerance =
Wilk's Lambda spojena s
sy vy redundance
parametry unikatnim prispevkem
parametru k diskriminacni
sile modelu

“I-Tuler.cij R2 (spjato s
(F-Sgr)
0 557749 tolerance)
0415685 )
0276056 §
05353721
0332323
0097729

0237208 |

meritko
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Discrim

Klasifikacni funkce

Pozorované a vypocitane
prislusnosti do skupin

% Proportional to group sizes
Use zelection conditions to SELECT E sl E Dok -
lazsify selected cases only _ERIES el - Same for all groupz pHONS
Clazsification matris |_r Usgr defined y,
.

Klasifikace objektu %
i Clazzification of cazes Tl o e o o e

inant analysis — vysledky klasifikace
Predem nastavena pravdépodobnost zarazeni do
skupiny

%Discriminant Function Analysis Results: Da m Tl =

MNumber of wariables in the model: 10

Wilks' Lamhda: ,7153504 approx. F (17,41} = 1,6072Z03 p < ,13&8%

B2

 Sumrarny:

Quick | Advanced  Classification

©oa pnan classmcatan prooaomies: Cancel

Clazzification functions

% Save classification for case

MahalanOblsova Squared Mahalanobiz distances i~ Save diztance for caze

VZdéIenOSt2 Objektﬁ Od Posterior probabiliies ™ Save posteriar prabability For case |

centroidu skupin B swooes | YIS o

7 C
Pravdépodobnost
zarazen| UloZeni klasifikace (jaky parametr a kolik objektd
ulozit)
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Discriminant analysis — vysledky klasifikace

Koeficienty klasifika¢ni funkce Vzdalenost do centroidu
Classification Functior Vzdalenost od centroidu
PBIN ‘ PARN AN
: _ B Sguared Mahalang pis Nistances fr
";’L?:;;hle pé’gﬁgﬁaﬁggﬁﬁgl Incorrect classificd flons\\re marke:
— :

ROZ2 5960 975 1176681
ROZ3 5447 041 7612830
ROZ4 1054730 2527 01 §
ROZA 28245 509990
ROZE 2333167 150932 Objekt
ROZA 2047 701 106215}
Constant | -359 054] -851 43

Observed PEM l\h\%m I

Classif. | p=k) 474 | p=\ BhZb
PEINI 4 4234 32EN2919
FAN 14048365 2532360
FBIN 74163 2954637 §
FBIN 33083 2521007 §
FBIN 45284 29827850
PAN 2649879 831660
PAN| 2400623 65247 8
PaN| 2655203 257348
PAN 2489952 83603 1
PEIN 59409 28959318}
PBIN 55818 292,1]05?!

—rae — e —_——— -

Objekt patfi do skupiny pro
kterou mu vysla vyssi
hodnota funkce

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

Faktorova analyza - U&elem je zjisténi struktury vztaht promé&nnych na zakladé
korelace a redukce pocCtu promennych.

Vybér promennych

2%
Quick | e
, ] W ariables: | RiokE Caneel
Typ vstupniho s_ouvb(?ru (matice S - B Optons -
n x p nebo asociadni matice -
v Open Data
korelaci pen Da
| B ow
MO deletion——/
% Cazewize
" Painvise
™ Mean
subztitution
il
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Duick | Advanced  Deseriptives

Review conelations, means, standard deviations I

o o s s eles |

Faktorova analyza - extrakce faktoru

Car:‘c;l“
= Options EEDEHI‘IE Method of Factor Extraction: D&_Fackor.s Flox
N

Deskripce — popis parametru, korelace, multiple
regression atd.

ses were processed (selected)

Typ extrakce
jednotlivych
faktoru

208 cases were accepted

Pocet faktord,
které maji byt
extrahovany

Correlat? trix was computed for 7 wvariahles @J
*

>

Cuick  Advanced | Descriptives

— Extraction method——————— + Maw. no. of factors: IE

% Principal components

a Mini. sigenwvalue: I'I,l:ll:ll:l E< S . - , ,
Prinzipal factor analysiz: % JeJ|Ch m|n|ma|n|
" Communalities=multiple B2 [terated communalities \3 elgenval ue

flir ch '
" |terated commun. [MINRES] C,:I,r;.mfus;ﬁ; g I,l:l'l

" Magimum likelihood factors b awinrian o, I =
of iteratiomns: o0
™ Centroid method

" Principal a%iz method

MU
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Faktorova analyza - vysledky

E‘éFactur Analysis Results: 08_Factor.sta o=

Number of wariables: 7

Method: Principal components

logild) determinant. of correlation matrix: -, 68607
Mumber of factors extracted: £

Eigenwalue=s: Z_E3072 1 40020

LK

\Bulck E=plained varnance Lnadingsl SCDIESI Descriptivesl Summary
i Eigervalues Cancel

ZploJSOb rOtace —— >Factor rotation: I"vfarima:-: normalized j [&] Options =

Eigenvalues

Summary: Factor loadings

Plat af factor loadings, 20

Factor loadings a
jeho graf

MU
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Faktorova analyza — vysledky I

ﬁFactur Analysis Results: 08_Factor.sta ? x

Mumbher of wariables: 7
Method: Principal compohents

logild) determinant of correlation matrix: -,&8&07
MNumber of factors extracted: £
Eigenvalues Eigenwalues: Z,53072 1,40020
|
Quick  Explained variance | Lnadingsl Scnresl Descriptivesl e S ummary

— Communalities

il Eigenvalues H ‘Communalities: g/‘/ ﬂ'l
v p ::> Scree plot B Goodness of fit test E Optiohs *
(vSechny -

: i Beproduced/rezsidual coms.
eigenvalues) 1 =
Highlight residualz ]
areater thay\ I*-“:I

Reprodukovana a residualni korelaCni matice

MU
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Faktorova analyza — vysledky Il
2| |x

MNumber of wariabhle=s: 7

Method: Principal compohents

logild) determinant of correlation matrix: -,&8&07
Mumber of factors extracted: 2

Eigenwvalues: Z_E307z 1, 40020

Cluick, I Explained wariance  Loadings | Scnresl Descriptivesl

ZplOJSOb rotace :>Eactur ratation: IE!uartima:-c ra j
S sty | ([ | B

Flot of loadings, 20

Factor loadings a
jeho graf

Flaot of loadingz, 30

Hierarchical analyziz of cblique factors

/" \
1 L

i

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

M Factor Analysis Results: 08_Factor.sta o=

Number of wvariables: 7
Method: Principal components

Factors scores Hober 51 factons cxeraceeds o maRTII ToEmeR
coefficients

Eigenwvalues: £, 5307 1,400z20

uickl Explained variancel Loadings  Scores Descriptivesl

FaCtO r SCO res a %i Factor zoore cosfficients |

Factor zcores |

jejiCh UIozenI’ w Sawe factor scores |

Cancel |
[&] Options = |

\Eactor Analysis Results: 08_Factor.sta

\Jm.ber of wariahles: 7

Method: Principal compohents

log{l0) determinant of correlation matrix: -,&63&607
Munher of factors extracted: E
Eigenwalues: 2, 5307z 1,400z0

Duickl Explained warnance Lu:uadingsl Scores  Descriptives |

Deskripce — popis parametru, korelace,

1 Review comrelations, means. standard deviations | Cancel |
multi ple regression atd. 3 Multiple regression | & Dptions = |

MU
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Statistics >> Multivariate Exploratory Techniques >> Multidimensional Scaling

Multidimensional scaling dokaze na zaklade asociacni matice s libovolnou
metrikou vytvorit jeji Euklidovskou reprezentaci (pfiklad: na zakladé tabulky
vzdalenosti mést vytvori mapu).

Vybér parametrd (vstupni soubor musi mit format asociacni matice)

_ PocateCni konfigurace
Pocet
dlmenZI k |:‘>ﬂumber of dimensions: |1 [B Options vl i - . z m -
eXtrakCI . Quick I:Iptln:-nsl (0K
[=F OpenData —_—
— Starting configuration Cancel
" Standard Guttman-Lingoes E Options ~
 Frominput fle % Configuration filel
File: mone IE? Open Data
| % | ast fimal ~omfionrabine |
Vzdalenosti mensi nez jSou =) Epsien B
pOV820Vény zZa O Minimum number of iterations: IE
. ] i ﬁ b axirnurn number of iterations: |5|:|
Pocty iteraci
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Multidimensional Scaling - vypocet

Multidimensional scaling muze slouzit pro pfipravu podkladd pro k-means
clustering pokud nemuidzeme na nase data pouzit Euklidovskou vzdalenost. Metoda je
vypocetné velmi narocCna.

Parameter Estimation: 07_Matriz_MDS.smx ilill
iter. [dim=1] L-=tar L-=tar L-hat d-hat
=: t: cosin step raw stress alienation raw stress stress F)EirEirT1EBtr§/ rT]éér]i(:i
Ea 1 758,081 , 0000008 ,0000Z214 1 A~ )4
&0 1 L5518 ,0E1 Soooooog L0019y Se prl prepOCteCh
51 1 LE72 ,0OEE Soooooog LOoooles
£z 1 L8391 L0599 Loooooos LOoo0lEs
53 1 LB26 098 Lo00oaaz LO000141
£d 1 Ldz24 080 Looooooz LOOoo0lz59
55 1 L5185 043 Looooooz LOooolzz
g5 1 LI01 054 Looooool Laooolo7
57 1 LIdE L 141 Looooool LOooo0ss
58 1 LE04 089 LO0000al1 LOoooo0sn0
59 1 L2682 041 Looooool LOoooo07E
ool SO0 083 Looooool LOooooses
711 L339 (122 Looooooo Loooooks
Tzl L2302 098 Loooooon LOooo0sl
731 L3360 048 Lo0ooaan LO000047
Tz * Loooooon Laoooog7 Sooooooo LOOoooo047
EE 1 LE2d4 054 Looooolo Looooz00
71 L7385 074 Lo0ooaos LO000z71
Eg 1 L2350 098 Lo000aas LO000z38

Y
E stimation procedure converged Cancel 0K




Multidimensional Scaling — vysledky Quick

Vystup novych
dimenzi +
charakteristiky

Vystupni 2D a D
graf

Eﬁﬂesults: 07_Matrix_MDS.smx

33 wars. from file
Mumber of dimensions: £
Start config.: (last final)

uick |ﬁldvanced Review & zave

Surmrmary: Final configuration
\ﬁ Graph final configuration, 20
-1 Graph final configuration, 30

] Shepard diagram

Last iteration computed: 185;
L-=ztar: Raw stress = ,000081%;
D-hat: Paw stress = ,0000549;

Popis analyzy

Best iteration: 100
Alijenation SO00Z741
Stress SOO0ZZ24E

[®] Optionz «

Shephard diagram ~ vernost

reprezentace

VYUKA

MU
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objekty

Multidimensional Scaling — vysledky tabulky

Final Configuration {07 _Matnx MDS smx)
O-star: Raw stress = 0000318; Alienation = 00027 41
O-hat: Haw stress = 0000549 Stress = 0002246

DIM. 1 ‘ Dilhd, 2

EL
H'E
WEL
FOH

Nové dimenze

- IEEdEBF! a,

Shepard diagram

0284771/ I |
'I:I IEE-&E I:I IDDD-&B - o Distan(?eze::;dﬁg;nl-qlats vs. Data
[12/5098 -0 00250 . N R A A
Stress — méritko reprezentace, ¢im _
28] vzdalenosti

nizsi, tim
Alienatio

lepSi reprezentace

lepSi reprezentace
n — cizost, ¢im nizsi, tim

201

Distances/D-Hats

151

05

0,0

AN

-0,5 ' : : : : ' :
-100 0 100 200 300 400 500 \BO 700 800
Data

D-hat ~ pribéh vzdalenosti pfi dobré reprezentaci
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EERESI.I“IS: 07_Matrix_MDS.smH

33 wars. from file
Manber of dimensions: 4
, , Start config.:
VyStup novyCh Last iteration computed:
L] r
dimenzi +

charakteristiky

D-hat:

Advanced | Review & zave |

mary: Einal configuration

{last final)

L-=ztar: Raw stress = ,0285813Z;
Bawr stress = _0559343;

Best iteration: 100
Alienation = 0089284
Stress LO071%70

£70;

Summary

Graph final configuratior 20

D-hat values

[&] Options «

%% Graph final configuration, 30

D-hat, D-star %

D-gtar walues

Graph D-hat vs. distances:
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