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K-means

Given: npointsz; e R4, i€ 1,...,n
Goal: Find the k clusters u = (i1, ..., pix)
Minimize .

L) = min, fla: = 3
1= 1

Algorithm : Assignment and refitting step

z; € argmin ||z; — il pj = it

itz =7}



K-means — visualization
Given data

Example k = 2,d = 2



K-means — visualization
Initialization of py and po

Example k = 2,d = 2



K-means — visualization
Assignment step

Example k =2,d =2
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K-means — visualization
Assignment step

Example k =2,d =2
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K-means — visualization
Assignment step

Example k =2,d =2

Y.
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K-means — visualization
Refitting step

Example k = 2,d = 2
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K-means — visualization
Refitting step

Example k = 2,d = 2
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K-means — visualization
Refitting step

Example k =2,d =2

Y.
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K-means — visualization
Refitting step

Example k =2,d =2

L X
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Review Q6

Explanation of Q6 (switch to solutions)
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L2 Loss

n
_ : 2
Lip) =2 min [lzi — pjll3
=1
n
5z =argmin|lz; — 3

L) =l —
=1

jel,...k

2
2

n
p=argmin » |z — s,
izt

py = argmin Y [l — 13

M 112i=]
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L2 Loss

py = angmin ) flai — gl

Hj

1:2,=J
Z —2(xi — py) = =2 Z (2 —pj) =0
1:2,=7J 1:2,=]
D (o= pi) = 3w i = )y =0
1:2i=] 1:2;=]
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L1 Loss

n

L(u)zzjgllin i — 5]

e 4 J =T
2—1

Z |z — |1

o= argminz 2 = piz]l2

H i=1

= segin 3 o~y = argmin 35 oy

1:2;=] Hi i:z;=7 q=1

z; = argmin [|z; — p;
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L1 Loss

= argmln Z Z |Tiq —

Hi.q

L(Mj,q)

1:z;=7 q=1

= arg min Z |Ti g — 4

Hjq iiz,=j

= Z |%ig — Kl

iZZi:j

= Z |Tig — Mgl +

1:2i=], TiqSHjq

2.

VZi=], Tiq>Hiq

|Zig —

o
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L1 Loss

Lpig) = > lwig—migl+ D |ig— gl

0:2i=]; Tiq<jq 1:2i=]; Ti,q>jq
= ) (g — Tig) + Y (i — Hj,q)
1:2i=J, Ti,g<Hjq 1:2i=], Ti,q>Hj,q

oL . . . .
ou; {i: 2=, mig Spjgtl — itz =17, 2ig> pje}l =0
J

—> 1, = median (z; 4,0 : 2; = j)
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Mean vs Median — visualization

Example with an outlierk =1,d =1

24



Mean vs Median — visualization

Example with an outlier £ = 1, d = 1, median in blue and mean in red
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END OF REVIEW OF HW5
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