Multivariatni
porovnani dat

- klastrova
(shlukova) analyza

- bez apriornich predpokladu
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— uvod - definice
— princip

— algoritmy

— vysledky




> Shlukova analyza

Y i
9 v Uvod
<+ /DEFINICE -zavedeni pojmu

= Cluster analysis classifies a set of observations
into two or more mutually exclusive unknown
groups based on combinations of interval

1 variables.

=® v Multivariate Statistics: Concepts, Models, and Applications

- & David W. Stockburger, 1996
s 2




. : = Cluster analysis is a technique for grouping data

and finding structures in data. The most

common application of clustering methods Is to
partition a data set into clusters or classes, where
similar data are assigned to the same cluster
whereas dissimilar data should belong to different
clusters.




'_ ®» The term cluster analysis (first used by Tryon,

1939) actually encompasses a number of different

classification algorithms. A general question
facing researchers in many areas of inquiry is how
to organize observed data into meaningful
structures, that is, to develop taxonomies.

»1984-2002 /A StatSoft




technique that seeks to organize information
about variables so that relatively homogenenous

groups, or "clusters," can be formed. The clusters
formed with this family of methods should be
highly internally homogenous (members are
similar to one another) and highly externally
heterogenous (members are not like members of
other clusters.




« ® vyber proménnych

. ’ » volba metody pro vytvoreni

" distanéni matice (matice
podobnosti) /distance matrix,
similarity matrix, proximities matrix/




s ° Shlukova analyza

» volba metody pro tvorbu
dendrogramu /“dendrogram®/,
hierarchicke struktury
[“hierarchical structuref/,
stromoveho diagramu
[“tree diagram®/




(statisticka distribuce
vzdalenosti)
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Shlukova analyza

podobnosti

== kompatibilita dat
- rozsah nezavisle promeénneé
- hodnoty nezavisle proménné
- typ zavisle promeénne
(promeénnych)




'3 Shlukova analyza

E
9 v/ vyber rozsahu nezavisle

e proménné

® - Vyberjednoho intervalu

® - vybér vice oddélenych intervalu nezavisle proménné

o vyber diskrétnich hodnot nezavisle promenné

i .

' : v vybeér zavisle proménné
P (promeénnych) uzitych pro
_' klasifikaci dat




vzdalenosti (prip. jejich kvadraty)
. :e> Chebychev
| o = City-block (Manhattan)
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Shlukova analyza

® ve r -
=> Skalovaci s Pearsonovou
korelaci (pro vice dil€ich rozsahu
| o nezavisle promenne)
=® = s faktorem hladiny
- - v v -
[ o opakovatelnosti mereni
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Shlukova analyza

= mochninny algoritmus
(,,power distance®)
. B
| » = Procenta nesouhlasu
= #® (nesouladu) (,percent disagreement”)




9 v Eukleidovskeée vzdalenosti
2 » geometrické vzdalenosti
o V multidimenzionalnim prostoru

: = distance(a,b) = {2 (a, - b,)? }*
® = pouziva se pro experimentalni (neupravovana) data

. ® = vzdalenosti mezi dvojicemi objektu nejsou ovlivnény
dalSimi objekty (pridanim objektt)
=- vzdalenosti vyznamne zavisi na volbe jednotek




= * Distan¢éni matice

- .

=- progresivne se zvysuje vliv (vyznam) velkych
Eukleidovskych vzdalenosti




= * Distanc¢ni matice

r .

nim prostoru

j

) » = obvykle obdobné vysledky jako pro Eukleidovskeé
vzdalenosti




= * Distanc¢ni matice

-y .

! » = dva objekty odlisné, lisi-li se v jednom bodé
(dimenzi) - zasadni vliv odlehlych bodu -
testovani odlehlych bodu




9 v/ Mocninny algoritmus
'_ » zobecnéné Eukleidovské
s Vvzdalenosti

® = distance(a,b) = {2 |a.- b, [P} !
= p,r - voliteIné koeficienty
pro p =r =2 jde o Eukleidovskeé vzdalenosti
p - progresivita vlivu jednotlivych velkych
vzdalenosti bodu
r - vliv na porovnavani celych objektu (a, b,...)




= * Distanc¢ni matice

- ’




= * Distanc¢ni matice

- .

korelacniho koeficientu r

r=2(a*b)
| » = distance(a,b) = (1 -r) * 1000

R

rozsah vzdalenosti pak je
od 0 (identicka data) do 2000 (maximalné odlisna)




® Distanc¢ni matice

=
9
o v/ Skalovaci s Pearsonovou

e korelaci

» % normalizace skaly distanci pro

: sadu jednotlivych intervalu

;e nezavisle proménnych
~® = docili se stejného rozsahu vzdalenosti
(od minimalni po maximaini)

pro vsechny sledované oblasti




» jednoducheé propojeni
(single linkage, nearest neighbor)

viiv nejblizSich subobjekti
ve dvou sousednich objektech

D (r,i) =min [ D(p, i), D (q,i)]

kde r je novy objekt vznikly z objekti p a g

(objektem se rozumi bud’ “vstupni objekt”, nebo
“vytvoreny klastr”)




» kompletni propojeni
(complete linkage, furthest neighbor)

viiv nejvzdalenéjsSich subobjektus
ve dvou sousednich objektech

D (r,i) =max [ D(p, 1), D (q,i)]

kde r je novy objekt vznikly z objektu p a q




°» prumeérové propojeni
(unweighted pair-group average linkage -

UPGMA - unweighted pair-group method
using arithmetic averages,

Sneath and Sokal 1973)

vzdalenost mezi dvema objekty je aritmetickym
prumérem vzdalenosti mezi véemi pary
subobjektu obou objektu




@

. Priprava dendrogramu

y o v metody pripravy dendrogramu

®* & vazené prumeérové propojeni

(weighted pair-group average linkage -
WPGMA - weighted pair-group method
using arithmetic averages,

Sneath and Sokal 1973)
vazen pocet subobjektu obou objektu

L o D(ri) =[n(p) * D(p.i) + n(a) * D(a,) 1/ [ n(p) + n(q)
j o N(P) an(q) pocCty subobjektu v objektech p a g




. " y 4 - ) 4
] o ® hevazene centroidove

W W E v

(tezist’'ove) propojeni

(unweighted pair-group centroid
UPGMC - unweighted pair-group method
using the centroid averages,

Sneath and Sokal 1973)

v multidimenzionalnim prostoru



W W E v

(tezist'ove) propojeni - ,median’

(weighted pair-group centroid - WPGMC -
weighted pair-group method using the
centroid averages, Sneath and Sokal 1973)

v multidimenzionalnim prostoru
s vazenim pocCtu subobjektu




(Ward’s method, Ward 1963)

misto vzdalenosti HETEROGENITA

hleda homogenni skupiny

analyza - minimalizace sumy Ctvercu odchylek
pro vsechny mozné (i hypotetické) dvojice
subobjektu v kazdém kroku tvorby hierarchické
struktury




Graficky dendrogram
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Graficky dendrogram
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' Graficky dendrogram

19
9 v/ problém znazorneéni

: ®» moznost prevraceni vétvi ve

yF N =

stromu (,,volna otacivost«

v bodech vetveni)

2™2 moznosti zobrazeni dendrogramu pro
n vstupnich objektu
vylepSeni - serazovaci algoritmy (,seriation®)
(preusporadani distancni matice - snaha
0 serazeni dle rostoucich vzdalenosti)




T Znazornéni matice

s

*‘ vzdalenosti




T Znazornéni matice

s

i - vzdalenosti - optimalizovane
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Range 1: 3117-2776

e gpon o 12cosen 1. class has 38 members:

1. class has 38 members:

Last fusion occured at  0.905

Last fusion occured at 0.905

1 A637L11D.1 AB37L11D Praha Z. strom 637 le
32 A644P11H.1 A644P11H Praha Z. strom 644 p|
14 A640L11H.1 A640L11H Praha strom 640 le

A637L11H.1 A637L11H Praha Z. strom 637 le

19 Uesipi1bA UB51P11D Uher. Hr. strom 651 p Next nearest CIaSS is 2 at 1.938

A640L11D.1 A640L11D Praha strom 640 le

sy wseamoeeeneid] AG37L11D.1 A637L11D Praha Z. strom

A637L21H.1 A637L21H Praha Z. strom 637 le:
U652P31H.1 U652P31H Uherske H strom 652

e ememises1637 leva vetev, 1. vyhon, dolni strana
e 32 A644P11H.1 A644P11H Praha Z. strom 644 prava
pssnemsesns  Vetev, 1. vyhon, horni strana
i Bt cnidaiitl1 4 A640L11H.1A640L11H Praha strom 640 leva vetev,
5 s smwensemel]yyhon, horni strana

2. class has 35 members:
Last fusion occured at  1.296
Next nearest class is 1 at 1.938
9 A637P21D.1 A637P21D Praha Z. strom 637 prava vetev, 2. vyhon, dolni strana

37 A647L11D.1 A647L11D Praha strom 647 leva vetev, 1. vyhon, dolni strana
48 A647P31H.1 A647P31H Praha-Zap strom 647 prava vetev, 3. vyhon, horni strana

30 A644L31H.1 A644L31H Praha Zap. strom 644 leva vetev, 3. vyhon, horni strana




Kombinovaneée Vzd4|

anosti
Zhazorneni

|Singe Lirk.age Methad _‘j

v Binay e

(135]

Clasa 1 Claas 2

=== fast détirogramu

The results of the cluster analysis (table, part of den-
drogram, and 3-d picture).
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S Aplikaéni priklad
)chromu-c

Dog

Eread Yeast
Donkey
Moth
F.abbit
Tuna
Pekin Tnck
snapping Turtle
Chicken
Man
Pizeon
ckin Fungus
Eangaroo
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Aplikacni prikiad
Studium ¢ “ochromu-c

Tuna

Eattlesnake *
Man i
Monlkey H
Horse

Donkey

Fig

Doz

Eabbit

Eangaroo

enappg Turtle
Pizeon

Pekin Dnck

Chicken

Eing Pengun
acrevnrarorm Fly

Math

Baker's Mould

Bread ¥east

akin Fungas
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s Aplikaéni priklad
1> Studium ¢ ‘ochromu-c

Tuana
Fattlesnake
Man
Monkey

Horse

cnapping Turtle
Pizeon

Pekin Dnck
Chicken

FEing Pengun
Gorevnarorm Fly
Maoth

Baler's Mould
Eread ¥east

clin Fungus
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