4. cviceni
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Ordinacni metody v ekologii spolecenstev

Dva typy modelu odpovédi druhu na (znamy nebo teoreticky)
gradient

e linearni (linear) — nejjednodussi odhad (na kratkém gradientu dobre funguje
linedrni aproximace jakékoliv funkce)

e unimodalni (unimodal) — druh ma na gradientu své optimum (na dlouhém
gradientu neni aproximace linearni funkci vhodna)

Species abundance
Species abundance

Environmental variable (e.g..pH, elevation) Environmental variable (e.g..pH, elevation)

Linearni aproximace unimodalni odpovédi Linearni aproximace unimodalni
na kratké casti gradientu odpovédi na dlouhé casti gradientu

MU
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Analyza hlavnich komponent (PCA)

Proménné jsou vzajemné korelované, tedy ¢ast informace v souboru je
duplicitni

Analyza odstrani duplicitu z dat a zobrazi pouze unikatni informaci — tj. nahradi
plvodni soubor proménnych souborem novych proménnych vzajemné
nekorelovanych.

Je zalozena na vlastni analyze
PCA2 X2 (eigenanalysis) symetrickych matic
(korelacni, kovariancni)

PCA1

1. faktorova osa vycCerpa nejvic
celkové variability

10 20 30 40 o0
IBA



Analyza hlavnich komponent (PCA)

v O

Priklad: spolecenstvo korysu

¢ PCA je postavena na linearnim modelu;
abundance kazdého druhu roste ve
smeéru Sipky

¢ PCA je definovana pro kovariancni a pro
korelaCni matici

4 PCA neni vhodna pro datovou matici s
hodné nulami

REALNA DATA
6 lokalit, kazda lokalita sledovana ve 3 obdobich

datova matice: 18 vzorek x 63 plankt. dr. korys(;
hodnoty = stupen dominance

D2

IBA

D3
ALOAFF
DISROS LEYLEY
MACHIR
DIAORG |2 G3
BOSCOR IYSOR G2
MACLAT BOSLNS ALOQUA
DAPGAL DAPCUG
D1
B2
SIDCRY ALOREC G1
B3 EURLAM ____\| DAPLON
GRATEST. 33— B1
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PLEADU BOLLON
ALOGUTT ALONA
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Analyza hlavnich komponent - PCA

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

proménné pro vypocet
suplementary variables
nejsou pouzity pro vypocet, ale

@Principal Components and Classification Analysis: D il

Quick  Advanced I

objevi se na vysledku ,: | l.
. £ s ] Variables: ance |
active cases — vybrani cases S
Ny o , Veer Yariables for analysis: FianE & Options _l
(radku)’ ktere S€ pOUZIJI pro Supplementam wanables:  none E - ™ |
vaOéet, OStatnI' se mOhOU Yanable with active cazes:  none penee
pouze Zobrazit [arouping wariable [labeling]: none %I
grouping variables _ pro Code far achive cases: I m—
v ’ k . b kto Analpziz bazed on Compute variances f_" EEt":fn
oznacenl s Up|n (0] Je u & Comelations & 23 55/NA] * Cazewize
" Covanances " a5 55/ . :lluT:Zrt-;tutinn
Analyza je zalozena na matici
korelavu (s,tandardlzace S o Smazani chybéjicich dat
proménnych) nebo kovarianci (vliv Pro vypocet rozptylu se nebo jejich nahrazeni
iinv j ouZziva n nebo n-1. o v
rozdilnych rozptyl() P orimérem
| | N 5
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Analyza hlavnich komponent - vysledky quick

Pocet faktoru

Koordina'ty E’EPrincipal Componen s and Classification Analysis Resulk Tl X
]
parametru na MNo. of actiwe war]|: 7 Popius aﬂtxentary Tars:
MNo. of actiwe cas|s: E5E . of =y entary cases:

faktorovych osach

Eigenvalues: 2,333 1,84175 763241 707241 223524 . JJ

Murnber of factars I? E [uality of reprezentation : (000 2

[uick, |‘-.-’aria|:ules| Easesl Descriptivesl

Koordinaty objekt(
Nna fa kto r‘ovy'ch i Factor coordinates of vaniables | Flot war. factor coordinates, 20

Osa'ch ‘ B Factor coordinates of cazes | Plat caze factor coordinates, 20

Eigenvalues | Screeplot

Eigenvalues

~ variabilita vyCerpana
faktorovymi osami, jejich
soucet = pocet parametr(

Grafické znazornéni eigenvalues

MU

i
IBA

2D graf
parametrd
vzhledem k
faktorovym
0sam

2D graf objekt(
vzhledem k
faktorovym
osam



Factor coordinates of variables = korelace

Factor coordinates of the variables, based on correlations (04_PCA sta) Fa ktOI"OVé Osy
Factor1 | Factor? | Factor3 | Factor4 | Factor® | FactorB | Fa

“ariahle
druhl | 05709831 0088622 0311857 -0 045525 -0 074689 0210660 -0 290247 ) o
parametry druh2 | 0189727 0471241 0317073 -0766312 0179947 0129830 0070210 Pozice parametru na
druh3 | 0858428 -0055174 0381471 0109716 -0006402 0073756 0311478 faktorovych osach
druhd | 0308144 -0120995 -0808490 0272021 -0311633 0253811 D,DF
& | 0570334 0603301 -0277173 0207165 0006431 -0435705 -0037544

o] 03583706 04576749 0297602 -00689102 -0B49514 0052953 0041551
druh? 0297247 0B8687Y | 0058910 0463058 03580940 02071819 0014072

Factor coordinates of cases

Factor coordinates of cases, based on correlations (04_PCA. sta) Fa kto rOVé Osy
Labelling variable: Sezona
Factor 1| Factor 2 | Factor 3 | Factor 4 | Factor 5 | Factor B EZona

HEL [051623] 133188 047377 004405 003909 0,14791 -0,14760( adturn 97 § T . o
) HVE | 050161 -1,09014 001107 002535 027617 -0,25525 -0,06605| auturn 97 § Prislusnost ObJektu do

obJekty MEL | 074945 -0,52916 043497 066209 0,17579 -055651 -0,47288| au kubi

ROH | -153568 332389 072130 052632 -182878 021582 0,10822) ad sKupin

TR | -095700 257010 032726 151434 037240 -054825 -0.30062| autumn 57 |
EL |-058288 -124455 043192 -027091 050764 -035601 -0.16454| spring 97 |
HVE | 164983 078839 -236792 177638 002305 -136117 028317 spring 97} . o
MEL | -046771 094204 000428 043506 081362 021496 006124 spring97 ) Pozice parametru na
ROH | 459087 067263 133177 000030 021815 0,16225 -044771| spring 97 § , ,
STR | -0F0010 084114 057108 0,15835 024892 049180 _ : fa ktOFOVVCh osach
HEL |-0,33993 -1,14800 05528 057325 027923 -0.21073
ROH | -101983 -0.42177 106831 045531 071097 -0,17656 -057578| spring 980
MMy | 014927 039321 -107576 083232 075186 -0.85026 -0.32807| autumn 57 §

(=l % mn20n2c O c4a270 [l i =iy} naTTIao O a4 471 [l =l i} Aartntall o sieen 0T 8
MU
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Ve

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
nvalues of ¢ lation matrix, an statis
Active variables /
Eigenvalue | % Total | Cumulative | Cumulative
Value number variance | Eigenvalue %
1 1,883153 37,66307  1,883153 37,663 Bgenvalues of correlation matrix
2 1,134548 22,69096  3,017701 60,354 Active variables only
3 0,829119 16,58238  3,846820 769¢ 0
4 0,723700 14,47401  4,570521 91,410 57 66% s
5 0,429479 8,58959  5,000000 100,000 Prubéh scree plot

4

Eigenvalue
N
N

Eigenvalue o) |
g 06
,59%
04 |
P ri n Ci p a I CO m p O n e nt Vytvo re n a 020,0 0,5 1,0 15 2,0 2,5 3,0 3,5 4,0 4,5 5,0 55 6,0
PCA = Sgenvlue rurter
| | N 8
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Plot variables cases coordinates Vypocet je zaloZzen na plvodni NxP matici a matici
eigenvektor(, zobrazuje vzajemné vzdalenosti objektU

Projection of the cases on the factor-plane ( 1x 2) O bJ e kty \"
Cases w ith sum of cosine square >= 0,00 H Mo
M Sl Fosine o ordinacnim

6
| prostoru PCA
4 L
3 L
Vybrane faktorove osy
a vyCerpana g i
variabilita \

Porsche Corvette
o (o}

-6 -5 -4 -3 -2 -1 0 1 2 3 4 5
Factor 1: 37,66%

o  Active

MU

I/ 9
IBA



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

Vybrané faktorové osy
a vycerpana
variabilita

/

or 2 :22,69%

1,0 ¢

0,5 r

00} |

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

| PRICE
! (}HANDUNGW,”W,,,,,,

-0,5

0,0

Factor 1 : 37,66%

N
IBA

0,5

Plavodni

ACCELER', _
| / parametry v

ordinacnim
prostoru PCA

o Active

10



Analyza hlavnich komponent — vysledky Il parametry

Koordinaty
parametrd na
faktorovych
osach

2D graf
parametrd
vzhledem k
faktorovym
osam

Nastaveni grafu

E‘EPrincipal Components and Classification Analysis Results

‘ Plot war. factor coordinatez, 20 | B  Communalties [Cosine 2)

MNo. of actiwve wars: 7 No. of supplementary wars:
MNo. of actiwe cases: EE No. of supplementary cases:

Eigenwalues: 2,91879 1,54175 ,763241 ,707241 329574

Murnber of factors ; I? E [Juality of reprezentation : (000 %

Cuick  “anables I Cazes I Descriptivesl

Factor coordinates of varables | B Factor & vanable comelations

Dptions for plat of factor coord. | B®  Contibutions of variables

¥ “ectors [pointz to origin)

¥ Uit circle iiii Eigenvvalues
™ Yariable names Sereeplot
oy i _

+ Vanable numbers & Eigenvectors

" Mo Mames/Mumbers

Eigenvectors — vektory faktort( v
plvodnim prostoru

MU

i
IBA

Korelace proménnych a
faktor(

Podil variability
promeénnych vycerpany
danym poctem faktor(

Prispévek proménnych

k jednotlivym faktorim

Eigenvalues

Grafické znazorneéni
eigenvalues

11



Eigenvectors

Eigenvectors of correlation matrix (04 PCA sta)
Active variables only

pa ra mEtry Factor2? | Factor3 | Factord | Factors | FactorB | Factor 7
0074402 0288827 0047020 0089108 0334078 0665155 faktory
0395628 -0293653) -0,791453 0214690 0205892 0160905
0580416 8-0 046321 0353300 0,113317 -0007638 0O,116957 0713342
. 0208348 8-0,101580| -0,748786 0280945 -0 371802 0402509 0030069
EIge nve ktor 0,385665 8 0506459 -0 266705 0213964 -0,007673 -0B30957 -0074492
-0,258438 1 0 484207 0275625 0071370 -0775276 0083976 0095226
-0200980 0 0578343 00545600 04783256 0454490 0431067 0032251
Contribution of variables Communalities
“ariahle contributions, based an correlations (04_PCA sta) Corrnunalities, based on correlations (04_PCA, sta)

_ Factor 1| Factor2 | Factor 3 | Factor 4 | FactorS | Factor B | Factor 7 From1 | Fram 2 | From3 | From 4 B Fram5 | FromE | From 7
Wariable “ariahle | factor | factors | factors | factors | factors | factors | factors
druh1 [0.34681300 0055365 0083421 |0 002211 0,007940 0,111603 0 442471 druh1 [0 75061000 766473 0863728 0865500 0871379 0915756 1 000000
drub2 0016456 0156522 0086235 0 526413 0,046092 0 042391 0 0258391 T 0 035096 0 258064 0 358600 0945334 0978215 0995071 1 000000
drub3 0336883 0002146 0124321 |0 012841 0,000058 0013631 |0 509570 druh3 0736892 0739943 0885463 0897500 0897541 0902981 1000000
druhS 0148733 0, 41 0,065897 0045781 0000059 0 477436 0 005549

druhS 0,325349| 0 639322 0766146 0809054 0309105 0993944 1,000000
druhb 00673058 0298856 0075969 0005094 |0 601053 0 007052 0009065
druh? 0040593 0 hka1 0002977 0 226795 0 20E561 0 185819 0 001040 druhk 0147230 0 479869 05683436 0573211 0995470 0993274 1,000000
' ! ! ! ! ' ! druh? 0,088356| 0 562907 0566377 0,780801 0925916 0999802 1,000000
Prispévek parametru k variabilité faktoru
| 12
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Principal component analysis — vysledky Ill objekty

; o E’EPrincipal Components and Classification Analysis Results o=
Koordinaty objektu
Vs MNo. of actiwe wars: 10 No. of supplementary wars: 0
na faktorOVyCh MNo. of actiwe cases: E5E Nao. of supplementary cases: 0 FaCtor Scores
osach Eigenwaluss: 2,64787 Z,7FE89 11,8368l ,72E770 527417

Mumber of factars : |1EI Quality of representation : 1000 2 ETLT]

Factor scores

uick I “Yarables Cazes |Descriptives|

| coefficients
° Factor coordinates of cazes il Factor zcores
2D graf objektU PTY
vz hlged em :( Flaot caze factor coordinates, 200 | Bl  Factor score cosfficient P rlspeve k
; ; — Optionz for plot of factor coord. —— i Contributions of cases | p romen nyC h k
faktorovym osam @ Case names jednotlivym
il LCozine 2

™ Caze numbers

faktorum
" Mo namesfnumbers
; ﬁ Save caze statistics |
£ Grouping labels COSZ uhlu meZi

f* Factor coordinates

Nastaveni grafu cmorcospe 2= 17 B | Factorscores faktorem a
vektorem objektu
. e communalities
Vybér objektd podle sumy cos? ( )
objektu pro dané faktory Ulozit koordinaty nebo scores objektd

MU

| N
1BA H



Factor scores

objekty

SASE

Factor scores, based on correlations [Ud_FUA sta)
Labelling variable: Sezona

Factor 1

Factor 2

Factor 3 | Factor 4 | Factor 5 | Facto

Faktorové osy

Sezons

HEL

HY'E

MWEL

HEL

HY'E

MWEL
ROH

ST

i

-0,5067 4
-1,03333
-0,65353
-0,45172

1,11484
-0,31624

3,10406
-0,40575

[naalyi=N]

[-0.416R5] -
-0,33916 -
069611
-1,04486

-0,/9085

-0,70617

1,11817
051522

-0,43878
-0,01025
0,40285
066803
0,30309
0,40003
-2,19306

-0,04543
0,02613
-0 BE362
-0,54360
1,56404
-0,27930
1,83465
0,443933

0,04664
0,32945
020973
-2,18187
044430
060565
002750
097071

023456
-0,40473
-1,04113

0,34226
-0,56945
-0,55453
-2,15863

0,34089

-0,33826
-0,15133
-1,08374
024303
-0,65397
-0,377039
054397
0,14034

279055
21577

056135

PrisluSnost objektd do
skupin

auturnn 97 1
auturmn 97 1
auturnn 97 1

spring 97

-mngo7l Factor coordinates délené

0,00336
1,23343
05289

(g =y mi=l]

056471 -0,00031

0,16355

ooomT

-0,26027
-0,25693

[k O |

025731
077993 -

]
[glgmy=l=ly] mITdAdAnl nnTadIn

1 gl_.-' . .
%8 o dmochinou eigenvalue

Factor scores coefficients

parametry

druh3
hd

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

“ariahle

Factor 1

Factor 2 | Factor3 | Factord | Factors | Fact

D_ Faktorové osy

druh1

[ 035951 g4l

druh2

00567 36

druhS

0,392442
0,140572
0 260763

druhb

0175416

druhy

-0,135830

0,062 464
0332145
-0,035565
-0,085251
0425229
0, 406514
0, 485545

0,267 495
0,271972
0327210
-0,6934590
0,237743
0,2565271
0,050531

-0,045563
-0,817435
0117036
0,290170
0, 220556

-0,1063514
0256141
-0,009112
-0, 443587
-0,0091585 -
-0,9245961| 0

0073712
04953953 0542240

i
IBA

0525850 -1 52446
0,32k52
0,15549
0 B3832

0 65361

Eigenvektory podélené
odmocninou eigenvalue

0365876
163

17072
021524
0,07331

14



Analyza hlavnich komponent — popisna statistika

E’EPrincipal Components and Classification Analysis Results: D Flalx
o v
Prumer a SD No. of actiwe wars: 10 No. of supplewmentary watrs: 0O
v , No. of actiwe cases: 52 No. of supplementary cases: 0O
proménnych
Eigenwvalues: 2,6478F £,22589 1,83681 725770 527417
Murnber of factors ; |1EI [uality of reprezentation ; [00,0 =
Korelacnl d Lick I "-.J'arial:ulesl Cases  Descriptives | Cancel |
kovariancni matice | oos |
il Summary descriptives E‘ Optians =
proménnych, — —
HHH Comelation matrix | Ireeerse | ﬁ Save comelation matrix |

inverze, ulozeni

B Covariance matri:-:l Irverse | E Save covariance matriy |

Include in plokz
Al cases " Active cazes only " Supplementary cases orly

20 zatterpplots

Bow & Whisker

Zobrazeni objekt(
podle rlznych
proménnych

a0 scatterplots

Hiztograms

Popisné grafy
jednotlivych
promeénnych

Surface plotz

Marmal prob. plotz
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