Unsuper it e/ éedr/r/i;z

o
Given:  Unbabeled data  T)={2,.. 25K I— b fases P
u'l!u/)erw'r{a' Learning albmplr T bind (hidden) struekire in your ohla,

(L”S f?r""} : k"ﬂf’anl \ Lo Dot clnten Hat Soplor”

your data.

(MacQueen 1%7)
A(;uihbnrf = Ue know Hhere ore b clurfore

-
- Euclidean distonces measurs similonty 5
~cluites art cpherical / G
-clultes have' timitar varionce #
Let doto indicer b ..., 4.
C Alﬁll'i’ ﬂf{//l!bﬂtff }7’ = ! /} ?' Fall i clrter £
—_— 9 O ohher wire.
nxk 3, Each 7
&€ nary  oftigament. Eack 7
/ }/ /K ‘ h 15 tn exactly, one (lothrs. Z }’ [4
Clater ceqter =~ /,1, L }’ yue{olt j=t

n Prerage disbwee From ", ,j{,g/p/ #he  number

\——-E/
051 éﬂc/wn % ()’,ﬁ: ,/-4;) Z I ~i4| / 4/:,:.;;”50,,; to 4 closter
n

=/

o /amﬁ asf phed to

L—[/ you_ were fo repmmient le/l/?'
each T with ik Correpondis I
inshead, 1his would be Be ay. squamd error.

Clitter asipmment ”

- , . ] -~
@/7,’,,,‘,,,',_( ;( % y 16 hied: /y;: (77_1:1"'/{ (,V):) /&f,) Z, I
Giigr o i) # weon 7o 21 £

hr ead i,’/ the conbibubion To He foss is Zﬁ(l?-/';}" —  farabola W

cluster centes . 5 _ ) 4 . D A
W—/ | /) [: "’/‘,”"" ([/ //I: & /} r e ¢ lores Clos’e
@/"”’"'1( /( l] /4/, ¢ ﬂk an bred: //[ { 1 / (fnf(’{{ to 7
0 0/LAFru/7{

/ﬂ(f iyn )")
V.4 /g,‘;,f thl aw closer) fo 4.

kreack  #;  you can conbibule - ) or (P-Z)0-. ot )"
For cach g; pick the smallesh one 10 mjmmize K.

k‘iﬂ{’dﬂ! a[/or/ﬂh-' ) lphalre //‘:,,,,/ﬁ tomebos,
(aha Lioyd§ a;aor//‘n) (eg. randow poitt, or heveihi)
Y Psipn poith (D
;)Arr/n A ,//, w/y @

Repeal unkl convergence
Emy fo chow: R can newr rrcrene.

[nitialization : = Can bp l/nk(cl Porsovm mulliple runs , pitk wlubon ailh lowat X,
= kmoam * Mr/ ( 2003): - pith 47 romdoml, Fow D
o ( e / P /I resney 7,”,.«./ Euclifoqn divkmce

- v [Sl fo bkt ’gc[a"r er cenfer
- Vrie) defur ,Qyo/d/ céxr/or Cenloy

ol ar ver Y
Pl gy randonty hom D propo-homal fo 2 C’l 7 e



Hoo To bud ki) i} ji wuntwon®

Run b-moaus fo k= h2,. mon'lor e Loy A
(For endh k yarhave fo avem wage  ower walliple rims, Sur fo Jhe  romdomnrs S /4e

imha latalm.)
Increasivy kil a[M’_yl oecreay, e b&) até,(-wn’/f A
s 9ains art b)//py unhl you dircovered  Jlo /)v,o
f After That Yo aill 0}7/ [/4/ Clothr fnlo Twe.
—t—t—t—)
1ty e s ¢ o7
ff/an!M: L/m/’fﬂ/’bﬂ[ A
— Ea;, 5w /[p,,,,/- ~Sewtite o Oullore
st fo wall 4 ~slov for loye &
- Pq;/// Wm[/p{/za blp = assymes all clstos o ;ﬂpniql
-makes 0”/, /ELJ cluster df{/,'r’nfrb

Each clnta boomes a Gaussinn /V//Z’, Z,)

o)
Gf”g,a(/';qb'a»: Gausclon [lixtwe /Todel [6/7/7/ .

05 0.2 0.104
0) 03 v%o02
= |09 voovool
0.7 0. ! 0o aox|
0.7 o1 0.1 2./
o 0o 07 ol
1.0 0.0 0.0 0.0
03 01 or 40

Almot Fhe same ac A'Mpﬂ/{[/ bul  each /o/n/ by @

dishibutitn  over clutlor I.:/ﬂ[(,}/&).( VY

—_— ] /[[ )6 )PlG) 7 o
P /) L//’(’/[//’[f/ (loyer Kete)

?, }f/ Z ?L/e/é//’d avedge /f/f(/f’t/ Centey D} Cloy Tor /

§

o/ Hippment:

— 2 U fié 2 Z)’ !
—_ _,—- _,_ ) i-_ _7)
L<tr Li TR/
J i f/h‘dg/f(f
? 77( /, (((/ P (’{ ; /% /Z[ ) % - more /‘/)’l/.//f’ /47» "-mw,
- E— . = —probabilibes ll you how oot
/é/ ; /([/‘/ ﬂ’/ 4/ 7;’ ﬁ ra.,;/f Ak /}r)/: clysler
- Lieaknesres :
/Timizatron @ —tlowey fhan bo-meons
Eshima how = Can S‘u (r /ﬂﬁ Lragulonpor
Gigle point cluslen,

( {/ ZI =Tot GM/1 becomes k-means or 0‘1—>0)
2
/

¢ /}/vt’rl'(ul A(Ird asr, /}hmm/}



gf(/é/l/ | Connect eacd /701/1/’ ,,///% d/( ,,N/JJQM L/]l/%/'ﬂ ¢ radju.
(D?nS/f boged S/mf.u( c/mfrm, with IK?IIP}

Ester ef al 193
JIWn /70;« @ @

/
~lustew have similor Dok gorf [foimk non-(ore /o
. me’yl»ﬁﬂ M eiyhbon
= Smilar poiih Share ¢y ton

Kp/mf
fffqr/“ wl/’4 youdom WM////M\/ Ore —ZD/;«/

Om/n it o oa ne., C[a//éy W

UntiL o /””/&r /Jfr/'//ﬂ:
"/4511';/' all co;‘/@;'ﬂ// ,M’/{ a (arﬂ-/a/»/ ﬁf///p’pr el 4 alo 54

’/)s}//n 2l non~cort /mh/l wifd o core éa/ﬂ/"ma%g’o, n fer X % 8

ﬁﬂ“’}h a’/[ non~- ot /70/}/} Meh/ neybbon a3 H0,fe
= 72 s

A’ﬂp(y 'DBHA/V o Hi  g-neores) ne,h’ﬂ—

enh,




