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Administrivia

Feeback on projects

Work on first deliverable
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DPMM

Don't know how many clusters there are

Gibbs sampling: change the assignment of one cluster conditioned
on all other clusters

Convergence harder to detect

Equation

L _nx_ —
p(zi = k|Z_i, %, {0k}, ) (n.+a> N (X, PR 1) existing
9 N(X707 ]-) new
(1)

n.+oa
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Simplification

We'll assume that:

2 2
p(x|X) ocexpq — (xl—n:1>'<1> +<X2_n” >‘<2> (2)
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Sampling point 0

Compute the (proportional) probability of assigning data 0 to a new
cluster and cluster 1.
Recall that @ = 0.25 and

p(x|X) x exp —\/< —nilxl>2+<xz—nil>‘<2>2 (3)

x
e

i X1 X0 Z
0 10 10

1 8 9 1
2 7 6 2
3 9 -10 3
4 5 -7 4
5 -7 6 5
6 1 1 6
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Sampling point 0

There are currently 6 clusters
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Sampling point 0

There are currently 6 clusters

0.25 ( 10.00 0.00

Pl = new| 270, % 0) o =N (1000 | 000

,1) = 0.04 x 0.00000 3)
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Sampling point 0

There are currently 6 clusters

0.25
play = new | 270, % 0) o ( ool I ,1) — 0.04 x 0.00000 @)
1.00
plzo =1]2z20,%X, ) o m ( iggg | 228 Jl) = 0.16 x 0.00029 (4)
(5)
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Sampling point 0

There are currently 6 clusters

0.25

pla = new| 270, %, ) ox o N ( b IO ,1) = 0.04 x 0.00000 ®)
1.00 10.00 4.00
p(zo =1|270, %, @) o 25/\f ( 1000 | a0 ,1) =0.16 X 0.00029 (4)
1.00 10.00 3.50
p(zo = 2| 270, %, @) o mN ( 1000 | 300 ,1) = 0.16 x 0.00007 (5)
1.00 10.00 —4.50
plzo = 3|22, %, &) o mN ( 10000 | _s00 ) 0.16 x 0.00000 (6)
1.00 10.00 —2.50
p(zo = 4270, %, @) m” ( 000 | _s00 ) = 0.16 x 0.00000 (7)
1.00 10.00 —3.50
p(zo = 5270, %, @) o m” ( 000 | 330 ) 0.16 X 0.00000 (8)
1.00 10.00 0.50
p(zo0 = 6220, %, @) o m” ( 10000 | o0 1) = 0.16 x 0.00000 (9)
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Sampling point 0

There are currently 6 clusters

0.25

pla = new| 270, %, ) ox o N ( b IO ,1) = 0.04 x 0.00000 ®)
1.00 10.00 4.00
p(zo =1|270, %, @) o 25/\f ( 1000 | a0 ,1) =0.16 X 0.00029 (4)
1.00 10.00 3.50
p(zo = 2| 270, %, @) o mN ( 1000 | 300 ,1) = 0.16 x 0.00007 (5)
1.00 10.00 —4.50
plzo = 3|22, %, &) o mN ( 10000 | _s00 ) 0.16 x 0.00000 (6)
1.00 10.00 —2.50
p(zo = 4270, %, @) m” ( 000 | _s00 ) = 0.16 x 0.00000 (7)
1.00 10.00 —3.50
p(zo = 5270, %, @) o m” ( 000 | 330 ) 0.16 X 0.00000 (8)
1.00 10.00 0.50
p(zo0 = 6220, %, @) o m” ( 10000 | o0 1) = 0.16 x 0.00000 (9)
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Sampling point 0

There are currently 6 clusters

0.25

pla = new| 270, %, ) ox o N ( b IO ,1) = 0.04 x 0.00000 ®)
1.00 10.00 4.00
p(zo =1|270, %, @) o 25/\f ( 1000 | a0 ,1) =0.16 X 0.00029 (4)
1.00 10.00 3.50
p(zo = 2| 270, %, @) o mN ( 1000 | 300 ,1) = 0.16 x 0.00007 (5)
1.00 10.00 —4.50
plzo = 3|22, %, &) o mN ( 10000 | _s00 ) 0.16 x 0.00000 (6)
1.00 10.00 —2.50
p(zo = 4270, %, @) m” ( 000 | _s00 ) = 0.16 x 0.00000 (7)
1.00 10.00 —3.50
p(zo = 5270, %, @) o m” ( 000 | 330 ) 0.16 X 0.00000 (8)
1.00 10.00 0.50
p(zo0 = 6220, %, @) o m” ( 10000 | o0 1) = 0.16 x 0.00000 (9)

After normalization:{new: 0.00 1: 0.80 2: 0.19 3: 0.00 4: 0.00 5:
0.00 6: 0.00}
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Sampling point 0

There are currently 6 clusters

0.25 10.00 0.00

p(zo = new | zZp, X, ) 51025 ( 10.00 | 0.00 ,]l) = 0.04 x 0.00000 3)
plzo = 11270, % &) o Gi‘% ( o ,1) =0.16 x 0.00029 0
p(zo =2|z2p, X, a) 641;% ( 1888 | ggg ,]].) = 0.16 x 0.00007 (5)
plzo = 3| 270, %, &) o 6Jlr'2(.)25N ( S B Jl) = 0.16 x 0.00000 (6)
plz0 = 41270, %, ) o 64er(())(,)25 ( 1000 —2:50 ,1> = 0.16 x 0.00000 @)
p(z0 = 5|27, %, a) o< % ( 18:88 | :g:gg ,1) =0.16 x 0.00000 8)
p(z0 =6|220, X, a) o 61% ( ig:gg | 8:28 ‘,1) = 0.16 x 0.00000 (9)

After normalization:{new: 0.00 1: 0.80 2: 0.19 3: 0.00 4: 0.00 5:
0.00 6: 0.00}
New assignment = 1
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Assignments after sampling point 0
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Sampling point 1

Compute the (proportional) probability of assigning data 1 to clusters
1 and 2.
Recall that @ = 0.25 and

2 2
_ no_ no_
p(x | X) o< exp —\/<x1 i 1X1> + <X2 iy 1X2> (10)

i X1 X0 Z
0 10 10 1
1 8 9

2 7 6 2
3 9 -10 3
4 5 -7 4
5 -7 6 5
6 1 1 6
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Sampling point 1

There are currently 6 clusters

1.00 ( 8.00 5.00

p(z1 = 1]271, %, ) o 61025 000 | 500 °

1) =0.16 x 0.00674 (10)

(11)

Machine Learning: Jordan Boyd-Graber | Boulder Bayesian Nonparametrics and DPMM |



Sampling point 1

There are currently 6 clusters

- 1.00 8.00 5.00
plz1 =1|z21,%X, a) m!\f ( 9.00 | 5.00 ,Jl) = 0.16 x 0.00674 (10)
- 1.00 8.00 3.50
p(z1 =2|z21,X, o) P ( 9.00 | 3.00 ,]l) = 0.16 x 0.00055 (11)
(12)
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Sampling point 1

There are currently 6 clusters

p(z1 = new |z, X, ) %N< ggg
p(z1 =1|z21,%, a) Gj_%j\f( ggg
plzr =2]271,%, ) ﬁi%f\f( 5.0
otz 28 (30
plz1 =4]271,% ) %N( 9.00
p(z1 =5|z71, %, a) o %N( 2:88
sl e 28 (3

0.00
0.00

5.00
5.00

3.50
3.00

—4.50
—5.00

—2.50
—5.00

—3.50
—3.50

0.50
0.50

,Il) = 0.04 x 0.00001

, 1L

, 1L 0.16 x 0.00674

,1) =0.16 x 0.00055
= 0.16 x 0.00000
,1 0.16 x 0.00000

,1) =0.16 x 0.00000

N — —
Il

,11) = 0.16 x 0.00001

(10)

(11)

(12)

(13)

(14)

(15)

(16)
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Sampling point 1

There are currently 6 clusters

p(z1 = new |z, X, ) 5 i z525 ( g 8 | ggg ,Jl) = 0.04 x 0.00001 (10)
plzr = 1] 271, %, @) o 6i2025 ( SPoR I ,1) — 0.16 x 0.00674 )
plz1 =2|z21,%X, a) GiZOQS ( g 8 | ggg ,]l) = 0.16 x 0.00055 (12)
plz1 = 3| 271, %, ) 6i2025 ( gg | :g:gg ,11) — 0.16 X 0.00000 (13)
plz1 = 4] 271, %, @) o GiZOZS ( S ,1) = 0.16 x 0.00000 (14)
p(z1 =5]2z21,%, o) o 6-::—?)025 ( 288 | :g:gg ) = 0.16 X 0.00000 (15)
plz1 = 6271, %, ) 6:’)025 ( ggg | g:gg ,1) — 0.16 x 0.00001 (16)

After normalization:{new: 0.00 1: 0.92 2: 0.08 3: 0.00 4: 0.00 5:
0.00 6: 0.00}
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Sampling point 1

There are currently 6 clusters

plz1 = new | 271, %, @) o 635525 ( SO ,11) = 0.04 x 0.00001 (10)
pz1 =1|271,%, @) x 6i2025 ( gg | g:gg ,1) =0.16 x 0.00674 (11)
plz1 =2|2z21,%, ) o< eizozs ( g 8 | g:gg ,1) =0.16 x 0.00055 (12)
p(z1 = 3| 271, % @) o 6i2025 ( SO TEe ) 0.16 x 0.00000 (13)
p(z1 = 4271, %, @) o Gi(0)025 ( g 88 \ :g:gg , ) = 0.16 x 0.00000 (14)
plz1 =5]271,%, ) o< 6;:2025 ( 388 | :g:gg , ) 0.16 x 0.00000 (15)
plzi = 6] 271, %, @) o 63025 ( S o ,1) = 0.16 x 0.00001 (16)

After normalization:{new: 0.00 1: 0.92 2: 0.08 3: 0.00 4: 0.00 5:
0.00 6: 0.00}
New assignment = 1
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Assignments after sampling point 1
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Sampling point 2

Compute the (proportional) probability of assigning data 2 to cluster
1 (but nothing else; there won't be other options).
Recall that @ = 0.25 and

(x| %) ") s ?
X | X ex — X1 — X X> —
p X exp 1 n+11 2 nt1

X1 X2 Zi

10 10 1

>-<2>2 (17)

e}
O
[

U WN - O~
[ |
& o
Lo
~N o
oA~ W
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Sampling point 2

There are currently 5 clusters

2.00 ( 7.00 6.00

Plz =1]272,%, o) 61025 600 | 633 °

1) =0.32 x 0.34851 an

(18)
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Sampling point 2

There are currently 5 clusters

p(z2 = new | z75, X, ) o

plz2 =123, %, ) ox

p(z2 = 3|z22, %, @)

p(z2 =4]|222,%, a)

p(zp =5|227,X, o) x

p(z2 =623, %X, ) ox

0.25
oz (6o
2.00 .00
6+0.25N( 2'00
1.00 .00
6+0425N( 2-00
1.00
oz (6o
1.00
aros (o
1.00 .00
6+0425N< 2-00

0.00
0.00

6.00
6.33

—4.50
—5.00

—2.50
—5.00

—3.50
—3.50

0.50
0.50

, 1

, 1L

, 1L

) = 0.04 x 0.00010
) = 0.32 x 0.34851
= 0.16 x 0.00000
0.16 x 0.00000

= 0.16 x 0.00000

~— —
Il

,11) = 0.16 x 0.00020

17

(18)

(19)

(20)

(21)

(22)
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Sampling point 2

There are currently 5 clusters

0.25

]

0.00

ple = new| 27, %, @) o N ( Ao ,1) = 0.04 x 0.00010 17)
plzp =1|2z27,X, o) Gi%./\/’ ( 288 | ggg ,]l) = 0.32 x 0.34851 (18)
p(z2 = 3| 272, %, @) o %N( TR TEe ,11) — 0.16 x 0.00000 (19)
p(z2 =4|222,%, ) x 5 i(o)(;sN( 2:88 | :_f’:gg ,1) = 0.16 x 0.00000 (20)
p(zo =5|272,%, ) o 5 ig(;s/\/’( g:gg | :g:gg ,1) = 0.16 x 0.00000 (21)
plzo = 6] 272, %, ) o %N ( T o ,1) = 0.16 x 0.00020 (22)

After normalization:{new: 0.00 1: 1.00 3: 0.00 4: 0.00 5: 0.00 6:
0.00}
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Sampling point 2

There are currently 5 clusters

plz2 = new | 272, %, @) o 6_(:%!\/ ( Ao ,1) = 0.04 x 0.00010 17)
plzp =1|2z27,X, o) Gi%./\/’ ( 288 | ggg ,]l) = 0.32 x 0.34851 (18)
p(z2 = 3| 272, %, @) o %N( TR TEe ,11) — 0.16 x 0.00000 (19)
p(z2 =4|222,%, ) x 5 i(o)(;sN( 2:88 | :_f’:gg ,1) = 0.16 x 0.00000 (20)
p(zo =5|272,%, ) o 5 ig(;s/\/’( g:gg | :g:gg ,1) = 0.16 x 0.00000 (21)
plzo = 6] 272, %, ) o %N ( T o ,1) = 0.16 x 0.00020 (22)

After normalization:{new: 0.00 1: 1.00 3: 0.00 4: 0.00 5: 0.00 6:
0.00}

New assignment = 1
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Assignments after sampling point 2
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Sampling point 3

Compute the (proportional) probability of assigning data 3 to cluster
4 and 5.
Recall that @ = 0.25 and

2 2
_ no_ no_
p(x | X) o< exp —\/<x1 i 1X1> + <X2 iy 1X2> (23)

i X1 X0 Z
0 10 10 1
1 8 9 1
2 7 6 1
3 -9 -10

4 5 -7 4
5 -7 6 5
6 1 1 6
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Sampling point 3

There are currently 4 clusters

(23)
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Sampling point 3

There are currently 4 clusters

1.00 — —
plas = 41275, %, ) o (T | o

Trom 000 | 500 ,1) =0.16 x 0.00027 (23)

(24)
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Sampling point 3

There are

currently 4 clusters

L 1.00 —9.00 —2.50
=41z75,% a) o 6+0'25N( 1000 | —5.00
S 1.00 ~9.00 —3.50
=5lz=3 % 0 o 6+0,25N( —1000 | 350

,1> = 0.16 x 0.00027

1)

= 0.16 x 0.00020

(23)

(24)

(25)
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Sampling point 3

There are currently 4 clusters

p(zs = new | 273, %, a) o

p(zz3 =1|z23,%, ) ox

p(zz =4|223,%X, ) o

plzs = 5273, %, a) o

p(zz3 =6|273,%, @) o<

0.25 —9.00
6+0. 51025 ( —10.00
3.00 —9.00
6+0. 510257 ( —10.00
1.00 _o.
6+0. srom ( *190-0000
1.00 _
6+0. srom ( 71969000
1.00 —9.00
6+0. 65057 ( —10.00

0.00
0.00

6.25
6.25

—2.50
—5.00

—3.50
—3.50

0.50
0.50

1

1

P

) = 0.04 x 0.00000
> = 0.48 x 0.00000

= 0.16 x 0.00027

v

= 0.16 x 0.00020

\_/

]l) = 0.16 x 0.00000

(23)

(24)

(25)

(26)

(27)
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Sampling point 3

There are currently 4 clusters

plas = new | 273, %, ) o 3?25 ( vy o 71) = 0.04 x 0.00000 (23)
plzz = 1]273,%, @) 6J3r?>025 ( __190'?000 | g:gg 71> — 0.48 X 0.00000 (24)
p(zz3 =4|2z73,%, @) o 641r2025 ( :196.()()00 | :g:gg , ) = 0.16 x 0.00027 (25)
p(z3 =5]z73,%, a) o 5 Jlr?)025 ( :1%%00 | :g:gg , ) = 0.16 x 0.00020 (26)
plzz = 6273, %, @) 6Jlr2025 ( _‘190'9000 | g:gg .1) — 0.16 X 0.00000 @)

After normalization:{new: 0.00 1: 0.00 4: 0.58 5: 0.42 6: 0.00}

13 of 20
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Sampling point 3

There are currently 4 clusters

plas = new | 273, %, ) o 3?25 ( vy o ,1) = 0.04 x 0.00000 (23)
plzz = 1]273,%, @) 6J3r?>025 ( __190'9000 | g:;g 71> — 0.48 X 0.00000 (24)
p(zz3 =4|2z73,%, @) o 641r2025 ( :196.()()00 | :g:gg , ) =0.16 x 0.00027 (25)
p(z3 =5]z73,%, a) o 5 Jlr?)025 ( :1%%00 | :g:gg , ) = 0.16 x 0.00020 (26)
plzs = 6273, %, ) 6:;025 ( __190"0000 | 8:;8 .,11) = 0.16 x 0.00000 (27)

After normalization:{new: 0.00 1: 0.00 4: 0.58 5: 0.42 6: 0.00}

New assignment = 4
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Assignments after sampling point 3
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Sampling point 4

Compute the (proportional) probability of assigning data 4 to cluster
4 and 5.
Recall that @ = 0.25 and

2 2
_ no_ no_
p(x | X) o< exp —\/<x1 i 1X1> + <X2 iy 1X2> (28)

SOl WN R O
1
=]
1
=
o
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Sampling point 4

There are currently 4 clusters

1.00 _ _
plza = 4| 274, %, @) o ( 5.00 4.50

Trom oo | Zsoo ,1) =0.16 x 0.00657 (28)

(29)

Machine Learning: Jordan Boyd-Graber | Boulder Bayesian Nonparametrics and DPMM



Sampling point 4

There are currently 4 clusters

plza = 4] 270, %, ) o 1.00 -5.00 | —4.50

4 % 6+0.25 —10.00 —5.00
(24 = 5| 274, %, a) ox 1.00 —5.00 | —3.50
Plza =512-4,% 61025 —10.00 —3.50

,1> =0.16 x 0.00657

,]l.) = 0.16 x 0.00127

(28)

(29)

(30)
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Sampling point 4

There are currently 4 clusters

p(za = new | z24,X, o)

plzs = 1]274,%, a) o

plza =41224,%, )

plzs =5]274,%, a) o

p(z4 = 6]274,%, ) o

0.25 —5.00
6+025N( —15000
3.00 —5.00
6+025N( —15°~0°
1.00 s,
6+025N( *150-0000
1.00 _
6+025N( *156%)0
1.00 —5.00
6+O25N( —15°~00

0.00
0.00

6.25
6.25

—4.50
—5.00

—3.50
—3.50

0.50
0.50

1

1

P

) = 0.04 x 0.00001
> = 0.48 x 0.00000

= 0.16 x 0.00657

v

= 0.16 x 0.00127

\_/

]l) = 0.16 x 0.00001

(28)

(29)

(30)

(31)

(32)
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Sampling point 4

There are currently 4 clusters

plas = new | 274, %, ) o 3?25 ( Yy B ,1) = 0.04 x 0.00001 (28)
plza = 11274, %, @) 6J3r?>025 ( _‘fo'?ooo | g:;g 71> — 0.48 X 0.00000 (29)
p(zg = 4|274,%, @) o< 641r2025 ( :150'.0000 | :g:gg , ) =0.16 x 0.00657 (30)
p(zg =5]224,%, ) o< 5 Jlr?)025 ( :156%00 | :g:gg s ) = 0.16 x 0.00127 (31)
plza = 6274, %, @) 6:;025 ( —_156?000 | g:gg .1) — 0.16 X 0.00001 (32)

After normalization:{new: 0.00 1: 0.00 4: 0.84 5: 0.16 6: 0.00}

15 of 20
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Sampling point 4

There are currently 4 clusters

plas = new | 274, %, ) o 3?25 ( Yy B ,1) = 0.04 x 0.00001 (28)
plza = 11274, %, @) 6J3r?>025 ( _‘fo'?ooo | g:;g 71> — 0.48 X 0.00000 (29)
p(zg = 4|274,%, @) o< 641r2025 ( :150'.0000 | :g:gg , ) =0.16 x 0.00657 (30)
p(zg =5]224,%, ) o< 5 Jlr?)025 ( :156%00 | :g:gg s ) = 0.16 x 0.00127 (31)
plza = 6274, %, @) o 6:;025 ( —_11369000 | 8:;8 .,11) =0.16 x 0.00001 (32)

After normalization:{new: 0.00 1: 0.00 4: 0.84 5: 0.16 6: 0.00}

New assignment = 4
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Assignments after sampling point 4
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Sampling point 5

Compute the (proportional) probability of assigning data 5 to cluster
4 (but nothing else is viable).
Recall that @ = 0.25 and

2 2
_ no_ no_
p(x | X) o< exp —\/<x1 i 1X1> + <X2 iy 1X2> (33)

i X1 X z
0 10 10 1
1 8 9 1
2 7 6 1
3 9 -10 4
4 5 -7 4
5 -T -6

6 1 1 6
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Sampling point 5

There are currently 3 clusters

2.00 — _
Pl = 41275, %, 0) o (s Ry

Trom 7o | eer ,1) = 0.32 x 0.09470 (33)

(34)
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Sampling point 5

There are currently 3 clusters

plzs = new | 275, %, @) o 632525/\/ ( :;:88 | g:gg ,1) — 0.04 x 0.00005 (33)
plzs = 1] 275, %, @) o 6i2025N ( :;:gg | gég 1) — 0.48 X 0.00000 (34)
p(zs = 4|z75, %, o) 6i2025N< :;:88 | :g:g; ,11) = 0.32 x 0.09470 (35)
p(zs = 6|25, %, a) o< ej-zozsN ( :;:88 | g:gg ,1) = 0.16 x 0.00002 (36)
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Sampling point 5

There are currently 3 clusters

plzs = new | 275, %, ) o ei?zs ( R e ,1) = 0.04 x 0.00005 (33)
plzs = 1] 275, %, @) o 6i2025N ( :;:gg | gég ,1) — 0.48 X 0.00000 (34)
p(zs = 4| z75,%, ) o 6i2025 ( :;:88 | :g:g; ,11) = 0.32 x 0.09470 (35)
p(zs =6|2z75,%, ) oc ﬁj—ZOZS ( :;:88 | g:gg ,1) = 0.16 x 0.00002 (36)

After normalization:{new: 0.00 1: 0.00 4: 1.00 6: 0.00}
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Sampling point 5

There are currently 3 clusters

plzs = new | 275, %, ) o ei?zs ( R e ,1) = 0.04 x 0.00005 (33)
plzs = 1] 275, %, @) o 6i2025N ( :;:gg | gég ,1) — 0.48 X 0.00000 (34)
p(zs = 4| z75,%, ) o 6i2025 ( :;:88 | :g:g; ,11) = 0.32 x 0.09470 (35)
p(zs =6|2z75,%, ) oc ﬁj—ZOZS ( :;:88 | g:gg ,1) = 0.16 x 0.00002 (36)

After normalization:{new: 0.00 1: 0.00 4: 1.00 6: 0.00}

New assignment = 4
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Assignments after sampling point 5
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Sampling point 6

Compute the (proportional) probability of assigning data 6 to a new
cluster and cluster 1.
Recall that @ = 0.25 and

2 2
_ no_ no_
p(x | X) o< exp —\/<x1 i 1X1> + <X2 iy 1X2> (37)

SOl WN R O
1
=]
1
=
o
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Sampling point 6

There are currently 2 clusters

p(ze = new | z7¢, X, ) o

0.25 ( 1.00 0.00

o 100 ! oo ,11) =0.04 x 0.24312 (37)

(38)
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Sampling point 6

There are currently 2 clusters

L. 0.25 1.00

Pl = new 2755, x (e (1
. 3.00 1.00

p(z6 = 1276, %, ) ox 61025 ( 1.00

0.00
0.00

6.25
6.25

,Jl) = 0.04 x 0.24312

,]l) = 0.48 x 0.00060
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Sampling point 6

There are currently 2 clusters

- 0.25 1.00 0.00
p(zs = new | zZ¢, X, o) o mN ( 1.00 | 0.00 ,jl) = 0.04 x 0.24312 (37)
- 3.00 1.00 6.25
p(zg =1| 226, X, ) o 6er/\/' ( 1.00 | 6.25 ,11) = 0.48 x 0.00060 (38)
.o 3.00 1.00 —5.25
p(ze =4|z26,%, ) ml\f( 1.00 | _6.75 7]1) = 0.48 x 0.00005 (39)
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Sampling point 6

There are currently 2 clusters

.o 0.25 1.00 0.00
p(zs = new | zZ¢, X, o) o o 025.’\/ ( 1.00 | 0.00 ,]l) = 0.04 x 0.24312 (37)
I 3.00 1.00 6.25
p(zg =1| 226, X, ) o o 0.25/\/' ( 1.00 | 6.25 ,1) = 0.48 x 0.00060 (38)
. 3.00 1.00 —5.25
plzs = 4| 276, %, @) o mN( 1oo | _egs »1) =0.48 x 0.00005 (39)

After normalization:{new: 0.97 1: 0.03 4: 0.00}
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Sampling point 6

There are currently 2 clusters

.o 0.25 1.00 0.00
p(zs = new | zZ¢, X, o) o o 025.’\/ ( 1.00 | 0.00 ,]l) = 0.04 x 0.24312 (37)
I 3.00 1.00 6.25
p(zg =1| 226, X, ) o o 0.25/\/' ( 1.00 | 6.25 ,1) = 0.48 x 0.00060 (38)
. 3.00 1.00 —5.25
plzs = 4| 276, %, @) o mN( 1oo | _egs »1) =0.48 x 0.00005 (39)

After normalization:{new: 0.97 1: 0.03 4: 0.00}

New assignment = 0

Machine Learning: Jordan Boyd-Graber | Boulder Bayesian Nonparametrics and DPMM | 19 of 20



Assignments after sampling point 6
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