Date: Tuesday, Eebruary 1, 200.

Clustering

b Task O unsuPeryiSed learmng ( just data, Mo lawels)

Aim* Take data eoint§ (vecrors) i,...,Xe
and ldenti¢y roups ot closely related Points.
™RSe 9YduPS, or clufters, generany contain

Points that avQ “Close” 40 one ansther but
“Car” fromn POINtS Outstde O Cluster.

Nole: - ThQ CWOICe O¢ distance 9veaty aEfect] +he
dukLOME .

- E5timating {he numbey of ClufderS Con o0
Cwailending butr 9enefally NeursHCS like
eloow Plot§ vc twe Spectal 9ap can e ysed .

"0FF- tne Shele” Clustexing me+hods

1) K-meons:

- Taenvey K ClUSRTS Wnse eointS have minm muwm
within- cluster Sum Ot Suased disran(e)
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Here Cy= ¥ wean of Cluler ).
~ Twis \ead§ +o sevencal 1obkiny clusters.

- - K-means Can 005iY e Epended o
x*  wy medians fadver Ahan MmeEons, {is
fo oSN 1S canved K- medvods.
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2) Hiecavchicol Clutienng *

- Tfee - bosed Clusteving QLRGN gt Seews Cluters
With minimum within cluster dwstonce-

- Distancey ot (D Pointto point and () Clustering to Point
AYe Chon oy p wier.
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3) stetal clustering-

- Morivaked by non- Sehevical clwier that Share Some
basic swate/connecrvity

- T iy a 9raeh bated velhod
- Pseudo-cole (with no Cuvdler deforintan)

1) Takes we Simm\antty madix of Poims and Calculates
e 9taem Laelacian

1) Peftorms eisen - decomposition 0 Mo \aelacian



3] Stocks K cmallest eigemvectold side &y side
(N a makeix X.

N) Clusterg fows of X Win K-meanf,

Fof move inf0, see Vow LuXbooued's “A Tulotial 0
Seectcal clurteving®.

% TWe MOSY Commwon Cluskeving aldgrithms are ot boyed On

*

any moel o¢ ¢ data.

Thore dre mode\-based clusiering metwads Which oSSume ot
tedard comp Gremna waixtute OF distribudion).

when (o0kiN\9 at a hftogfam of date, i¢ we See bimodal
(or Polymodal) Curuel, we mMuy Weltve twot a mixture

model, i.e. & model whove dato Comes £rom Sowe mixtue@
0f disWibutiony, besy ¢it( W data.

COwmwon eXamere:.

Gaussian mixture model :

Ki &~ pN(1#,02) ¢ (1-PIN(2, 03 °)

Here, P= Procabilcky O Coming Crom Mve N(H,, 772) .
Pime. Esivale P, 0, G2 g, G52

Clunerive obieckive: Estimale 4ye Prdbability ot eath
: vonely davg Point )a cowi'\? (r}m cluider § or 2.

Let Ci = tne Clugief bof ddka Point A,
Aim: Calcwlate ®(CilX)
Priof: Ci~ Discrete untborm(1,2)

L TS give) elual Probabilivied Lo Yoviw ¢ lwitrs bot
wWe Unow 410 1P(Ciz1)=p

S0, we incefPotale WS oy degw Ci trorm @ Coktgorscal
dis¥iburvon W/ Probabilthes (P, (-P) al Our Prior



Prion) on odver earawereri:  Gv? & Uwggrm( 04 (00)

7' ~ unitem (0, 100)

M~ N, 0o)
My ~ N(\90,(00)

We have oS fof Aoy 677, T3, Cre-iCi
ond {ve data %rerqh\\g Proeesy (-c-r -,(t, ,’Kq

( Gausiian mixture made ). So vow Wwe Can aje MCRC %0
calculote POsXRrior! Cor gaen pParaweler.
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I¢ Rudo- Code Qrreck?

WYOr  Qlgoritnm i§ (%™,

Calowwle Vowuey based on fe Pfeudo-(pde.
DIOYnQIXIC ploaS for MCnC

Un dormard wow X0 wadel a norkoy Chaia
Bayeran  Cuustenng
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