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Content Questions

Jordan Boyd-Grabe Dirichlet Processes



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

p(z = k|2, %, {0}, @) o< (n,'la)e/‘/(x,%,ﬂ existing
I I n:IZ-a'/V(X’OJ) new
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Simplification

We’'ll assume that:

) N\ PR
p(x|x) o< exp{— (X1_n+1x1) +(X2—n+1xz) (2)
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Data

=10 Ot @ e
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-10-9-8-7-6-5-4-3-2-10 1 2 3 4 5 6 7 8 9 1011
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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

n 2 n 2
p(x|)'()ocexp{—\J(x1—n+1)_(1) +(X2—n+1>72) } @)

i Xy Xz
0 10 10

1 8 9 1

2 7 6 2
3 9 -10 8
4 -5 -10 4
5 7 -7 5
6 1 1 6

Machine Learning: Jordan Boyd-Graber | UMD

Dirichlet Processes | 7/1



Sampling point 0

= There are currently 6 clusters
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Sampling point 0

= There are currently 6 clusters

10.00 | 0.00
10.00 0.00 ’

0.25
p(z0 =new|z2g,%,a) o< JY(

1) =0.04 x 0.00000 3)
6+0.25
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Sampling point 0

= There are currently 6 clusters

N 0.25

p(z0 =new|z29,%,a) o< 57025
RN 1.00

p(zo =1]229,%, @) o< P Wyt
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10.00
10.00

10.00
10.00

0.00
0.00

4.00
4.50

, 11) =0.04 x 0.00000

, 1) =0.16 x 0.00029
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Sampling point 0
= There are currently 6 clusters

0.25
6+0.25"
1.00
6+0.25
1.00
6+0.25"

p(z0 =new|z2g,%,a) o<

p(zo =1]22,%, @) o< N

p(zo =2]22, %, @) o< N

%

6+0.25
1.00
6+0.25
1.00
6+0.25"
1.00
6+0.25

p(z0 =4]229,%,a) o< N

p(z9 =5|229, %, @) o< N

(
(
(
P20 = 31270, %, ) o —22 (
(
(
(

p(z9 =6]229, %, @) o<

Jordan Bo

10.00
10.00

10.00
10.00

10.00
10.00

10.00
10.00

10.00
10.00

10.00
10.00

10.00
10.00

0.00
0.00

4.00
4.50

3.50
3.00

—4.50
—5.00

—2.50
—5.00

—3.50
—3.50

0.50
0.50

, Il) =0.04 x0.00000
, Il) =0.16 x 0.00029
, 11) =0.16 x 0.00007

=0.16 x 0.00000

=0.16 x 0.00000

)

Y
,11) =0.16 x 0.00000
Y

, ]1) =0.16 x 0.00000
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Sampling point 0
= There are currently 6 clusters

0.25
6+0.25"
1.00
6+0.25
1.00
6+0.25"

p(z0 =new|z2g,%,a) o<

p(zo =1]22,%, @) o< N

p(zo =2]22, %, @) o< N

%

6+0.25
1.00
6+0.25
1.00
6+0.25"
1.00
6+0.25

p(z0 =4]229,%,a) o< N

p(z9 =5|229, %, @) o< N

(
(
(
P20 = 31270, %, ) o —22 (
(
(
(

p(z9 =6]229, %, @) o<
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10.00

10.00
10.00

10.00
10.00

10.00
10.00

10.00
10.00

10.00
10.00

10.00
10.00

0.00
0.00

4.00
4.50

3.50
3.00

—4.50
—5.00

—2.50
—5.00

—3.50
—3.50

0.50
0.50

, Il) =0.04 x0.00000
, Il) =0.16 x 0.00029
, 11) =0.16 x 0.00007

=0.16 x 0.00000

=0.16 x 0.00000

)

Y
,11) =0.16 x 0.00000
Y

, ]1) =0.16 x 0.00000
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Sampling point 0
= There are currently 6 clusters

0.25 10.00 0.00

p(z0 =new|z2g,%,a) o< 51025 ( 10,00 | 0.00 ,Il) =0.04 x 0.00000 (3)
p(z0 =112, % @) o< el%‘%( :g:gg [ ::gg ,ﬂ):0.16x0.00029 )
p(z0 =2|27, %, @) o< 61‘?25 EA/( 18:88 | g:gg ,11) =0.16 x 0.00007 (5)
p(z9 =3|220, %, @) o< 61?)?25”( 1888 | :ggg ,11) =0.16 x 0.00000 (6)
p(z0 =4122,% @) o< elg(.)zs‘/v( }g:gg \ :g:gg ,11):0.16><0.00000 )
p(z0 =527, % @) o< 61?)?25 UV( }gjgg | :g:gg ,11) =0.16 x 0.00000 ®)
p(z0 =6|2, %, @) o< 6_1‘% ( 18:88 | 8::8 ,n):o.mxo.ooooo ©

= 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(z0 =new|z2g,%,a) o< 51025 ( 10,00 | 0.00 ,Il) =0.04 x 0.00000 (3)
p(z0 =112, % @) o< el%‘%( }g:gg [ 3123 ,n) =0.16x 0.00029 (4)
p(z0 =2|27, %, @) o< 61‘?25 EA/( 18:88 [ ggg ,n) =0.16x 0.00007 )
(20 = 8|20, %) 0 elgf’ZSJv( 00 ,11):0.16 X 0.00000 ®
p(z0 =4122,% @) o< 61(;(_)25%( }g:gg \ :g:gg ,11) =0.16 x 0.00000 )
p(z0 =512, % @) o< el?)(.)zs UV( }gjgg [ :g:gg ,11) =0.16 x 0.00000 ®)
p(z0 =6|2, %, @) o< el% ( 18188 \ 8::8 ,n) =0.16 x 0.00000 ©)

= 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

=10 @t @ e
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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

n 2 n 2
p(x|)'()ocexp{—\J(x1—n+1)_(1) +(X2—n+1>72) } (10)

i Xy X0  Z
0o 10 10 1
1 8 9

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

= There are currently 6 clusters

8.00 | 5.00
9.00 5.00 '

1.00
p(zy =1]224,%,a) o< JV(

11):0.16><0.00674 (10)
6+0.25

an
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Sampling point 1

= There are currently 6 clusters

L. 1.00 800 | 500 _)_
P(z1—1|z_1,x,a)o<6+o'25 ( 900 | =00 ,11)—0.16><0.00674 (10)
. 1.00 800 | 350 _)_
plzr =212%,%,a) o< o= ( 900 | 300 ,n)_o.mxo.oooss (1)

(12)

Jordan Boyd-Graber Dirichlet Processes | 9/



Sampling point 1
= There are currently 6 clusters

p(z1 =new|z24,%,a) o< 63—%”( ggg
plz1 =11221,%,@) oc 61(;(-]25W( g:gg
p(z1 =2|224,%,@) o< 612(')25 A/( ggg
p(z1 =3812%1,%,) o< el?)(.’zsﬂ( 200
plzr =412, % @) o< SL?ZSW( 500
p(z1 =512, %,a) o 612?25{//( g:gg
p(z1 =6]224,%,@) o< Gl% ( gjgg

Jordan Bo

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

,1

)
)
)

0.04 % 0.00001

=0.16 x 0.00674
,1]=0.16 x 0.00055
=0.16 x 0.00000

=0.16 x 0.00000

,

Y
,11) =0.16 % 0.00000
Y

, ]1) =0.16x0.00001

(10)

(11

(12)

(13

4

(15)

(16)
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Sampling point 1
= There are currently 6 clusters

L 0.25 800 , 000 _\
p(z1 =new|z24,%,a) o< mﬂ( 2.00 | 0.00 ,11) =0.04 % 0.00001 (10)
oL 1.00 800 , 500 _\_
p(zy =1]224,%,a) o< 6+0.25W( 9.00 | 5.00 ,n)—0.16><0.00674 (11)
. 1.00 800 |, 350 _\_
p(z1 =2|271,%,a) o< e+o.25‘”( 000 | 200 ,11)—0.16><0.00055 (12)
N 1.00 8.00 —4.50 _
p(z1 =3|224,%,@) o< 6+0.25ﬂ( 0.00 | 500 ,11)70.16><0.00000 (13)
(21 =4|224,%,a) o< 1.00 v 800 | 250 ) 0.16%0.00000 (14)
plzr =41z % 61025 900 ' —500 '')T° -
L 1.00 800 |, —350 _\_
p(z1 =5|21,%,a) o< 6+0_25<//( 000 | —a20 ,11)—0.16><0.00000 (15)
5o 1.00 8.00 0.50 _
p(z1 =6]224,%,@) o< 5oz ( 9.00 | 0.50 ,]1)—0.16><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

0.25 8.00 0.00

p(z1:new\zl1,5'(,a)o<m (9‘00 | 0.00 ,11):0.04><0A00001 (10)
p(z1 =1|221,% @) o< Gl%w( g:gg | ggg ,n):o,mxo.ooem (1)
p(z1:2\z:1,;,a)o<61+‘?25w( g:gg | ggg ,n):o.mxo.oooss (12)
p(z1:3\zi1,},a)o<elg?25ﬂ( g:gg | :g:gg ,n):o.mxo.ooooo (13)
p(z1:4\z:1,;,a)o<elg?25w( gjgg | :g:gg ,ﬂ):0.16x0400000 (14)
p(z1:5\z:1,;,a)o<Gl‘z(_)zsw( g:gg | :g:gg ,n):o.mxo‘ooooo (15)
p(z1:s\z:1,;,a)ocel% (g:gg | 8::8 ,]1):0.16><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

=10 @t @ e
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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

n 2 n 2
p(xb?)ocexp{—\“ —n_H)_ﬁ) +(X2_n+1)_(2) } (17)

X

i Xy X0  Z
0o 10 10 1
1 8 9 1
2 7 6

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

= There are currently 5 clusters

2.00 ( 7.00 6.00

51025 6.00 | 6.33 ,]1):0.32><0.34851 (17)

p(z2 =1|222,% a) o<

(18)
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Sampling point 2

= There are currently 5 clusters

Pz = newl 27,7, @) o Giiszs ( fsal bt .n) 0.04 x0.00010 an
22 = 11229, % ) o< 6+025W( 7o o ,n)=032x034851 (18)
p(zo =3|22,%,a) o< GJ—?JOZSW( Z:gg | :g:gg ):0 16 x 0.00000 (19)
p(zo =4|225,%,a) o< Glzozsw( ;gg | :g:gg , ) 0.16 x 0.00000 (20)
(22 = 51279, % @) o elgozs //( TR N ) 0.16 % 0.00000 @1)
p(z2 =6|225,%,a) o< 612025 ( ;:88 | 8:28 ,n):o.wxo.ooozo (22)
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Sampling point 2

= There are currently 5 clusters

L 025 7.00
p(z2 =new| 223, %, a) oc ——— 64025 ( 6.00
plza =11272,%,@) o e+025ﬂ( ;88
p(zo =3|225,%,a) o< 6-:—2025W( Zgg
p(zo =4]2%5,% &) o< 63025*”( ;gg
p(z2 =512, %, @) o< Blﬂozs ”( 600
p(z2 =6]22p,%,a) o< 6-1?)025 ( ggg

0.00
0.00

6.00
6.33

—4.50
—5.00

—2.50
—5.00

—3.50
—3.50

0.50
0.50 ’

ll) 0.04 x 0.00010
]1) =0.32x0.34851
):0 16 x 0.00000
) 0.16 x 0.00000
) 0.16 x 0.00000

]1) =0.16 x 0.00020

(17

(18)

(19

(20)

(1)

(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

p(zo =new|z25,%,a) o< 63?)525 ( ggg | ggg 11) 0.04 x 0.00010 (17)
22 = 11229, % ) o< 6+025f/( 7o o n)=032x034851 (18)
p(zo =3|22,%,a) o< GJ—?)OZSW( Z:gg | :g:gg ):omxoooooo (19)
p(zo =4|225,%,a) o< 5 1+z025 Jv( ;gg | :g:gg ) 0.16 x 0.00000 (20)
(22 = 51279, % @) o elgozs //( TR N ) 0.16 % 0.00000 @1)
p(z2 =6|225,%,a) o< 5 12025 ( ;:88 | 8::8 ,11) =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

=10 @t @ e
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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

n 2 n 2
p(x|)'()ocexp{—\J(x1—n+1)_(1) +(X2—n+1>72) } (23)

i Xy X0  Z
0o 10 10 1

1 8 9 1

2 7 6 1

3 -9 -10

4 -5 -10 4
5 7 -7 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 ( —9.00 —2.50

m —1000 | —500 ,11):0.1e><0.00027 (23)

p(z3 =4|223,%,a) o<

(24)
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Sampling point 3

= There are currently 4 clusters

L. 1.00 —9.00 | —250 _\_
p(z3 =4|223,%,a) o< To0z" ( —10.00 | _5.00 ,11)—0.16><0.00027 (23)
N .00 —9.00 —3.50 _
p(z3 =5|223,%,a) o< Py ( 10,00 | _3.50 ,1)70.16x0.00020 (24)
(25)

Dirichlet Processes

Machine Learnin,



Sampling point 3

= There are currently 4 clusters

p(z3 =new|z23,%,a) o< P 1?25 ,A/( :19000% | ggg ) 1) =0.04 % 0.00000 (23)
p(z3 =1|223,% a) o< 5 izézs Jv( :196?000 | Zj§§ ,1) = 0.48 x 0.00000 (24)
p(z3 =4|273,%,a) o< 5 12?25 JV( __190'?0 | :::gg ,n) =0.16 x 0.00027 (25)
p(z3 =5|273,%,a) o< 5 l?fzs N ( —_196?000 | :g:gg ,11) =0.16 x 0.00020 (26)
p(2s =612, % @) o< _:_‘2?25 JV( :196%% | g:gg ,11) =0.16 x 0.00000 (27)
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Sampling point 3

= There are currently 4 clusters

—9.00 0.00

p(z3 =new|z23,%,a) o< 6+0425'A/( —10.00 | 0.00 ,1)=0.04><0.00000 (23)
p(z3 =1]223,% ) o< 5 izézs Jv( —_196?000 | Zj§§ ,1) =0.48 x 0.00000 (24)
plzs =412, %) o< 12?25 m( e 2 ,n) =0.16 X 0.00027 (25)
p(2z3 =5|273,%,a) o< 5 12?25 N ( —_196?000 | :g:gg ,11) =0.16 X 0.00020 (26)
p(z3 =6|273,%,a) o< 5 _:_‘2?25 JV( :196?0% | g:gg ,11) =0.16 x 0.00000 (27)

= After normalization:{new: 0.00 1: 0.00 4: 0.58 5: 0.42 6: 0.00}
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Sampling point 3

= There are currently 4 clusters

—9.00 0.00

p(z3 =new|z23,%,a) o< 640‘25,/&/( —10.00 | 0.00 ,1)=o.o4x0.ooooo (23)
p(z3 =1]223,% ) o< 5 izézs Jv( —_196?000 | Zj§§ ,1) =0.48 x 0.00000 (24)
plzs =412, %) o< 12?25 m( e 2 ,n) =0.16 X 0.00027 (25)
p(2z3 =5|273,%,a) o< 5 12?25 N ( —_196?000 | :g:gg ,11) =0.16 X 0.00020 (26)
p(z3 =6|273,%,a) o< 5 _:_‘2?25 JV( :196?0% | g:gg ,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

=10 Ot @ e
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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

n 2 n 2
p(x|)'()ocexp{—\J(x1—n+1)_(1) +(X2—n+1>72) } (28)

i Xy X0  Z
0o 10 10 1

1 8 9 1

2 7 6 1

3 9 -10 4
4 -5 -10

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

= There are currently 4 clusters

1.00 ( —5.00 —4.50

m —1000 | —s5.00 ,11):0.16><0.00657 (28)

p(z4 =4|224,%, @) o<

(29)
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Sampling point 4

= There are currently 4 clusters

L 1.00 ~5.00 —450
p(z4 =4|224,% a) o< TTom ( 000 | —s.00 ,n)_o.1exo.ooes7 (28)
N .00 —5.00 —3.50 _
p(z4 =5|224,%,@) o< 1o ( 10,00 | _a50 ,1)70.16x0.00127 (29)
(30)
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Sampling point 4

= There are currently 4 clusters

. 0.25 —5.00 0.00 _
p(z4 =new|z24,%,a) o< 6+025'A/( —10.00 | 0.00 ,1)—0.04><0.00001 (28)
N 3.00 —5.00 6.25 _
p(zs =1]224,%,a) o< 6_*_0‘25#( 1000 | 625 ,1) =0.48 x 0.00000 (29)
(24 = 4|224,% @) o< 100 ( 500 | 450 )= 0.16x 0.00857 (30)
Plaa=alz—a, %, @) ¢ e7r0 58 —1000 ! —s00 ‘1T -
N 1.00 —5.00 —3.50 B
p(z4 =5|224,%, @) o< 6+0425{/V( ~10.00 | _a350 ,11)—0.16><0.00127 (31)
. 1.00 —5.00 0.50 _
p(24 = 6|224,%,@) o< 6_*_0‘25%( 1000 | 050 ,n)_o.1exo.oooo1 (32)
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Sampling point 4

= There are currently 4 clusters

—5.00 0.00

p(z4 =new|z24,%,a) o< 6+0425'A/( —10.00 | 0.00 ,1)=0.04><0.00001 (28)
N 3.00 —5.00 6.25 _
p(z4 =1]224,%, @) o< 6+0‘25L/V( _10.00 | 6.05 ,1)70.48x0.00000 (29)
(24 = 4|224,% @) o< 100 —500 | —480 1) _ 0.16 % 0.00657 (30)
Plaa=alz—a,xa)oc emmnos | —1000 ' =500 )T -
L. 1.00 —5.00 —3.50 -
p(z4 =5|274,% a) o< e+0‘25‘A/( io00 | a0 ,11)—0.16><0.00127 (31)
- 1.00 —5.00 0.50 _
p(z4 =6|224,%, @) o< 6+0425‘/V( ~10.00 | 0.50 ,]1)—0.16><0.00001 (32)

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

= There are currently 4 clusters

—5.00 0.00

p(z4 =new|z24,%,a) o< 640‘25,/&/( —10.00 | 0.00 ,1)=o.o4x0.oooo1 (28)
p(z4 =1|224,% @) o< 5 i?fzs Jv( :156?0% | Zj§§ ,1) =0.48 x 0.00000 (29)
plas =412%4,%,) o< 12?25 m( e e ,n) — 0.16 x 0.00657 (30)
p(24 =5|224,%,@) o< 612?25 w( —_156?000 | :g:gg ,11):0.16><0.00127 (31)
p(24 = 6|224,%,@) o< 5 _:_‘2?25 JV( :156?0% | g:gg ,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

Machine Learning: Jordan Boyd-Grabe Dirichlet Processes | 15/1



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

n 2 n 2
p(x|)'()ocexp{—\J(x1—n+1)_(1) +(X2—n+1)72) } (33)

i Xy X0  Z
0o 10 10 1

1 8 9 1

2 7 6 1

3 9 -10 4
4 -5 -10 4
5 -7 7

6 1 1 6

Machine Learning: Jordan Boyd-Graber | UMD

Dirichlet Processes | 17/1



Sampling point 5

= There are currently 3 clusters

2.00 ( —7.00 —4.67

510z | 700 | 667 1) =0:32x0.09470 33)

p(z5s =4|225,%, @) o<

(34)
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Sampling point 5

= There are currently 3 clusters

p(z5 =new| 275, %, a) o< 6+o.25‘/v(
p(z5 = 11275, %, a) o< 63—.?)?25”(
pzs = 41225, %,@) o< ei?f%‘%(
p(zs =625, %,@) o< 61?)?25%(

Jordan Bo

—7.00
—7.00

—7.00
—7.00

—7.00
—7.00

—7.00
—7.00

g:gg ,11) = 0.04 x 0.00005
Zj§§ .1) =0.48 x 0.00000
:2:2; ,11) =0.32 % 0.09470
g:gg ,1) = 0.16 x 0.00002

(33)

34

(35)

(36)
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Sampling point 5

= There are currently 3 clusters

p(zs = new| 25, %,@) oc 61?25 W( jgg
p(zs =1]225,%, @) o< 6_?_'2?25‘/‘/( :;:gg
p(zs =412 X,a) o< ei?fzs‘/v( 7o
p(zs =617, X,a) o< elg(.)zs‘/v( a0

g:gg ,11) =0.04 x 0.00005
Zj§§ .1) =0.48 x 0.00000
:g:g; ,11) =0.32 % 0.09470
g::g ,11) = 0.16 x 0.00002

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

Machine Learning: Jordan Boyd-Grab:
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Sampling point 5

= There are currently 3 clusters

p(zs = new| 25, %,@) oc 61?25 W( jgg
p(zs =1]225,%, @) o< 63_'2?25‘/‘/( :;:gg
p(zs =412 X,a) o< ei?fzsw( 7o
p(zs =617, X,a) o< elg(.)zs‘/v( a0

0.00
0.00 ’ ]1) =0.04 x 0.00005
6.25 ,1) _

6.5 0.48 x 0.00000

—4.67

_6.67 ,]1) =0.32x0.09470

0.50

0.50 ’ ]1) =0.16 x 0.00002

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

= New assignment = 4
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(35)

(36)
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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

n 2 n 2
p(x|)'()ocexp{—\J(x1—n+1)_(1) +(X2—n+1>72) } (37)

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

= There are currently 2 clusters

0.25 ( 1.00 0.00

g1z’ 100 | 000 '1) =0.04x0.24312 @7

p(zs =new|z2g,%,a) o<

(38)
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Sampling point 6

= There are currently 2 clusters

. 0.25 100 000 _\
p(zs =new|2z26,%,a) o< Tozm: ( 1.00 | 0.00 ,11)_0.04><0.24312 (37)
L 3.00 100 | 625 _)_
p(ze =1|226,%,@) o< ey ( 1.00 | 6.05 ,11) =0.48 x 0.00060 (38)
(39)
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Sampling point 6

= There are currently 2 clusters

N 0.25

p(z6 =new|z2g,%,a) o< Ay
oo 3.00

p(zs =1]226,%,a) o< 7o
I 3.00

p(ze =4|226,%, @) o< 57025

Jordan Bo

a
u
“

1.00
1.00

1.00
1.00

1.00
1.00

0.00

000 n) —0.04x0.24312
6.25

oo 11) =0.48 x 0.00060
—5.25

o ,11) =0.48 x 0.00005

(37)

(38)

(39)

Dirichlet Processes



Sampling point 6

= There are currently 2 clusters

N 0.25

p(z6 =new|z2g,%,a) o< Ay
oo 3.00

p(zs =1]226,%,a) o< 7o
I 3.00

p(ze =4|226,%, @) o< 5705

1.00
‘”( 1.00
1.00
‘/‘/( 1.00

1.00
‘/V( 1.00

0.00

000 n) —0.04x0.24312
6.25

oo 11) =0.48 x 0.00060
—5.25

o ,11) =0.48 x 0.00005

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

= There are currently 2 clusters

N 0.25

p(z6 =new|z2g,%,a) o< Ay
oo 3.00

p(zs =1]226,%,a) o< 7o
I 3.00

p(ze =4|226,%, @) o< 5705

1.00
‘”( 1.00
1.00
‘/‘/( 1.00

1.00
‘/V( 1.00

0.00

000 n) —0.04x0.24312
6.25

oo 11) =0.48 x 0.00060
—5.25

o ,11) =0.48 x 0.00005

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

= New assignment =0

Machine Learning: Jordan Boyd-Grab:

(37)

(38)

(39)
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Assignments after sampling point 6
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