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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

e Convergence harder to detect

Course is focused on variational inference, but Gibbs more intuitive

e Equation

(nn-fa)f/‘/(xy n+1’1) existing

z;=k|Z_;,%,{0,},a) o<
p( i | i { k} ) { JV(X 0 1) new

n+a
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Simplification

We’ll assume that:

pixiecon A\ (n—a ) v (o w) L e
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Data
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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

pisinocen|\ (- 1s) 4 (- )} o

i X1 X z
0 10 10

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

e There are currently 6 clusters
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Sampling point 0

e There are currently 6 clusters

Lo 025 [ 10.00 0.00
plzo =new|zZg, X, ) o< /

6+025° 10.00 0.00 ’ 1) =0.04 x 0.00000 @)
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Sampling point 0

e There are currently 6 clusters

B L. 0.25

plzg =new|z2g, X,a) o< 51025

plzg=1]229, %, a) o< 1.00 A
6+0.25

o
g

10.00
10.00

10.00
10.00

0.00
0.00

4.00
4.50

) 1) =0.04 x 0.00000

) 1) =0.16 x 0.00029
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Sampling point 0

e There are currently 6 clusters

plzo =new| 2%, %, @) o< 63‘(2)25 x( o e 1) =0.04 % 0.00000 )
plzg =122, %, @) o< 61325 w( ig:gg | :gg , 1) =0.16 x 0.00029 )
plzog=21229, %, @) o< %.N( 1832 | ;gg ,1):0416x0.00007 (5)
plzo =312, %, @) o %y( ol T ,1):0.16x0.00000 ®
plzo=4|229, %, @) o< 61‘3_025 »( }g:gg | :g:gg , 1) =0.16 x 0.00000 @
plzo=5]229, %,a) o< Gi‘%« ( 18:88 | :g:gg ,1):0.16><0.00000 (®)
plzo =6]220, X, ) o< 613?25 x( }ggg | g:gg ,1):0.16><0.00000 )
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Sampling point 0

e There are currently 6 clusters

plzo =new| 2%, %, @) o< 63‘(2)25 x( o e 1) =0.04 % 0.00000 )
plzg =122, %, @) o< 61325 w( ig:gg | :gg , 1) =0.16 x 0.00029 )
plzog=21229, %, @) o< %.N( 1832 | ;gg ,1):0416x0.00007 (5)
plzo =312, %, @) o %y( ol T ,1):0.16x0.00000 ®
plzo=4|229, %, @) o< 61‘3_025 »( }g:gg | :g:gg , 1) =0.16 x 0.00000 @
plzo=5]229, %,a) o< Gi‘%« ( 18:88 | :g:gg ,1):0.16><0.00000 (®)
plzo =6]220, X, ) o< 613?25 x( }ggg | g:gg ,1):0.16><0.00000 )
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Sampling point 0

e There are currently 6 clusters

plzo =new| 2%, %, @) o< %w( o e 1) =0.04 % 0.00000 )
plzg =122, %, @) o< 61325 w( ig:gg | :gg , 1) =0.16 x 0.00029 )
plzog=21229, %, @) o< %.N( 1832 | ;gg ,1):0416x0.00007 (5)
plzo =312, %, @) o %y( ol T ,1):0.16x0.00000 ®
plzo=4|229, %, @) o< 61‘3_025 »( }g:gg | :g:gg , 1) =0.16 x 0.00000 @
plzo=5]229, %,a) o< Gi‘%w( ;8:88 | :g:gg ,1):0.16><0.00000 (®)
plzo =6]220, X, ) o< 613?25 x( }ggg | g:gg ,1):0.16><0.00000 )

e 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

e There are currently 6 clusters

plzo =new| 2%, %, @) o< %w( o e 1) =0.04 % 0.00000 )
plzg =122, %, @) o< 61325 w( ig:gg | :gg , 1) =0.16 x 0.00029 )
plzog=21229, %, @) o< %.N( 1832 | ;gg ,1):0416x0.00007 (5)
plzo =312, %, @) o %y( ol T ,1):0.16x0.00000 ®
plzo=4|229, %, @) o< 61‘3_025 »( }g:gg | :g:gg , 1) =0.16 x 0.00000 @
plzo=5]229, %,a) o< 61225,&’( ;8:88 | :g:gg ,1):0.16><0.00000 (®)
plzo =6]220, X, ) o< 613?25 x( }ggg | g:gg ,1):0.16><0.00000 )

e 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

p(xlfc)ocexp{—% (xl—nzlfcl)2+(x2—nzlfcz)2} (10)

i X1 X z
0 10 10 {1
1 8 9

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

e There are currently 6 clusters

L. 1.00 [ 8.00 5.00
plz1=1|z21,%,a)oc

croz "l e00 | 00 ,1):0.]6><0.00674 (10)

(11)
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Sampling point 1

e There are currently 6 clusters

.. 100 [ 800 , 5.00 o X
pla =11z, 300 = =n ( 000 | =00 ,1)70.lb><0.00674 (10)
.. 100 [ 800 , 350 _
plz1=2]z21,%,a) o< 67025 ( 9.00 | 3.00 ,1)—0.16x0.00055 (11)
(12)
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Sampling point 1

e There are currently 6 clusters

plz1 =new|z2y, %, @) o< %,&/( ggg | 888 ,1)=0A04><0A00001 (10)
plz1 =112, % a) o %w( g:gg | g:gg ,l):0A16><0.00674 (11)
plz1 =21271, % a) o %.w( g:gg | 2:;’8 ,1):0.16x0.00055 (12)
plz1 =321, %, a) o< %,«/( g:gg | :;:gg ,1):0.16x0.00000 (13)
p(z1=4|z:1,$c,a)o<6l‘3f’g5i/y‘/’( g:gg | :;:gg ,l)=0.16x0400000 (14)
plz1 =512, % a) o %‘( g:gg | :g:gg ,1):0416><0400000 (15)
p(zlzelzil,yc,a)uGi'ggs,,f( ggg | 8:28 ,1):0.16x0.0000] (16)
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Sampling point 1

e There are currently 6 clusters

0.25 8.00 0.00

plz1 =new|z2y, %, @) o< 55025 ,VV( 9.00 | 0.00 ,1)=0A04><0A00001
plz1 =1]221,%,a) o< %w( g:gg | 2:88 ,1) =0.16 x 0.00674
plz1 =2]221, %, @) o< %.x’( g:gg | 2;’8 ,1):0.16><0.00055
plz1 =3]221, %, @) o< % ,v( g:gg | :;f’)g , 1) =0.16 x 0.00000
plz1=4|221,%,a) o< %3_025#( g:gg | :;:f)g ,l)=0.16x0400000
pla =51271,%,0) o sigf)zs'"/( b3 ,1):0‘16><0<00000
plz1 =6]221,%,a) o< 6-}—.34025'//( g:gg | 828 ,1):0.16x0.00001

(10)

an

(12)

(13)

e 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

e There are currently 6 clusters

plz1 =new|z2y, %, @) o< 62525 ,VV( ggg | 888 ,1) =0.04 x 0.00001 (10)
plz1 =1]221, %) o< %w( g:gg | g:gg ,l):0A16x0.00674 (11)
plz1 =2]221,%, @) oc si'ggs./v( g:gg | 2:;’8 ,1):0.16><0.00055 (12)
plz1=3]221, %, a) o< silgf)zs ,v( g:gg | :;f’)g ,1) =0.16 x 0.00000 (13)
plz1 =4]221,%,a) o< 613_025 ‘( g:gg | :gf)g ,l)=0.16x0400000 (14)
plz1 =5|221, %, @) o< sig‘(’zs./«/( g:gg | :g:gg ,1):0416><0400000 (15)
plz1 =6|221,%,a) o< 61‘325,,/vf( ggg | 8:28 ,1):0.16>< 0.00001 (16)

e 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

p(xlfc)ocexp{—% (xl—nzlfcl)2+(x2—nzlfcz)2} (17)

i X1 X z
0 10 10 {1
1 8 9 1
2 7 6

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

e There are currently 5 clusters

2.00
ples =112, 3, 0) o ( 7.00 | 6.00

g0z 600 | 633 '1)=°'32X°-34851 (a7

(18)
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Sampling point 2

e There are currently 5 clusters

(2 = now| 22, ) o 223 v( 7.00
zp =new|z2y, X, <
plz2 2 6+0.25 6.00
L. 2.00 [ 7.00
2 =1|225,%, Q)¢ ——— N
Plzz=1lz2p, X, @) o< =m0 ( 6.00
.. 1.00 7.00
=327y, %) O ML
plz2 =3|223,%,q) 6+0.25 ( 6.00
( T 1.00 /( 7.00
zp=4|z25, %, 62025
plz2 2 6+0.25 6.00
.. 1.00 7.00
ple2 =5]22,%,a) o< m%( 6.00
(22 =6|222, %, @) o< 0 e
plzo = —2, X, 6+025" 6.00

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/=0.04x0.00010
,1/=0.32x0.34851

,1]=0.16 x 0.00000

, 1) =0.16 x 0.00000
, l) =0.16 x 0.00000

,1) =0.16 x 0.00020

(17)

(18)

(19)

(20)

@1
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Sampling point 2

e There are currently 5 clusters

0.25 7.00 0.00

plaz =new|zZy, X,a) ¢ == V( 600 | 000 ,l)=0.04>< 0.00010 (17)
plzz =122, %,a) oc %$( Z:gg | gjgg ,1):032 x 0.34851 (18)
plzz =322, %, @) oc %‘( Zgg | :‘;:gg ,1) =0.16 x 0.00000 (19)
plzp =4]223,%,a) o< %W( Z;:gg | jgg ,1) =0.16 x 0.00000 (20)
plzz =5|222, %, @) o< % /v( Z:gg | :;:gg ,1) =0.16 x 0.00000 (1)
(22 =6]279, %, a) o %( Jea o ,1):0A1ex 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

e There are currently 5 clusters

plz2 =new|z25, X, a) o< 53'(2)25 V( Z:gg | 8:88 ,1) =0.04 x 0.00010 (17)
plza=1|222,%,a) o< %$( Z:gg | gjgg ,1) =0.32x0.34851 (18)
plzo =3]229,%,a) o< 6i:))4025 ( Zgg | :;:gg ,1) =0.16 x 0.00000 (19)
plzp =4]223,%,a) o< %W( Z;:gg | jgg ,1) =0.16 x 0.00000 (20)
plzz =5|222, %, @) o< % /v( Z:gg | :;:gg ,1) =0.16 x 0.00000 (1)
(22 =6]279, %, a) o % ( Jea o ,1) —0.16 % 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

p(xlfc)ocexp{—% (xl— nzl)'cl)2+(x2—nzlfcz)2} (28)

i X1 X z
0 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

e There are currently 4 clusters

(23)
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Sampling point 3

e There are currently 4 clusters

L. 1.00 —9.00 —2.50
plz3 =4]2z23,%,a)oc 4

705"l Zlo00 | 500 ,1)=0A16x0A00027 (23)

(24)
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Sampling point 3

e There are currently 4 clusters

L. 100 ( —9.00 —2.50 _

ples =4l223, ¥ ) o ommn o ( _1000 | —s.00 ,1)_0A16x0A00027 (23)
- 100 —9.00 —3.50 B

plas=512"3, %) oc oo ( oo | 30 ,1)70416><0.00020 (24)

(25)
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Sampling point 3

e There are currently 4 clusters

plzg =new|z23,%,a) o< - 0.25
6+0.25

S 3.00

plzg=1|z23,%,a)oc 67025
L. 1.00

plzg =4]z23,%,a) o< 670257
o 1.00

plz3=5]z23,%,a) o< 630257
1.00

plzz =6]223,%,a)oc 570257

—9.00

0.00
0.00

6.25
6.25

—2.50
—5.00
—3.50
—3.50

0.50
0.50

, l) =0.04 x 0.00000

) l) =0.48 x 0.00000
,l) =0.16 x 0.00027
,1) =0.16 x 0.00020

) l) =0.16 x 0.00000

(23)

(24)

(25)

(26)
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Sampling point 3

e There are currently 4 clusters

plas =new|z73, %,a) o< 63'325 ~( ;190'9000 \ g:gg .1) =0.04 x 0.00000 (23)
plaz=1|223,%,a) o< %,M( __190'?000 | g;g ,1) =0.48 x 0.00000 (24)
plz3=4|273,%,a) o< %,/ ( :190'?000 | :g:gg ,1) =0.16 x 0.00027 (25)
plz3 =5|223,%,a) o< %w( :190‘?000 | jgg ,1) =0.16 x 0.00020 (26)
plzs =6|273,%,a) o< %v( __190'9000 | g:gg ,1) =0.16 X 0.00000 (27)

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

e There are currently 4 clusters

plas =new|z73, %,a) o< 63'325 ~( ;190'?000 \ g:gg .1) =0.04 x 0.00000 (23)
plaz=1|223,%,a) o< %,M( __190'?000 | Ejﬁg ,1) =0.48 x 0.00000 (24)
plz3=4|273,%,a) o< %,/ ( :190'?000 | :g:gg ,1) =0.16 x 0.00027 (25)
plzz =5|223,%,a)oc %JV( :190‘?000 | :g:g ,1) =0.16 x 0.00020 (26)
plzs =6|273,%,a) o< %w( __190'?000 | g:gg ,1) =0.16 X 0.00000 (27)

e 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+-© e : : L L -
[ | SO U U UUUUN TUUS OOt NUUUN TUUUUUUK SUUOT DUUUN TOUUNUUUST DUUUU TUUUONUUOT SUUUN TOUU NNt
-10-9-8-7-6-5-4-3-2-10 1 2 3 4 5 6 7 8 9 1011

Advanced Machine Leal Boyd-Graber



Sampling point 4

Compute the (proportional) probability of assigning data 4 to cluster 4 and
5

Recall that @ = 0.25 and

p(xlfc)ocexp{—% (xl— nzl)'cl)2+(x2—nzlfcz)2} (28)

i X1 X z
0 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

e There are currently 4 clusters

L. 1.00 —5.00 —4.50
plzg=4]224,%, @) ¢ 4

705"l Zo00 | Ss00 ,1)=0A16x0A00657 (28)

(29)
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Sampling point 4

e There are currently 4 clusters

. 100 ( —5.00 —4.50 _
pley=4lz2y, ¥ @) o mmn o ( _1000 | —s.00 ,1)_0A16x0A00657 (28)
- 100 [ —5.00 —3.50 B
plas=512"4, Fa)oc oo ( o0 | 30 ,1)70416><0.00127 (29)

(30)
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Sampling point 4

e There are currently 4 clusters

plzg =new|z2y, X, a) o< - 0.25
6+0.25
IR 3.00
plzg=1]224,%,a) o< 67025
L. 1.00
plzg=41224,%,a) < 670257
o 1.00
plzg=5]224,%,a) o< 630257
1.00
plzg =6]224,%,a)oc 570257

—5.00

0.00
0.00

6.25
6.25

—4.50
—5.00
—3.50
—3.50

0.50
0.50

, l) =0.04 x 0.00001

) l) =0.48 x 0.00000
,l) =0.16 x 0.00657
,1) =0.16 x 0.00127

) l) =0.16 x 0.00001

(28)

(29)

(30)

@31
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Sampling point 4

e There are currently 4 clusters

plag =new|z24, %,a) o< 63'325 ~( ;150'9000 \ g:gg .1) =0.04 x 0.00001 (28)
plza=1]274, %, a) o< %,4/( _‘15()'?000 | ggg ,1) —0.48 x 0.00000 29)
plzg=4]224,%,a) < %,/ ( :150'?000 | :‘;:gg ,1) =0.16 x 0.00657 (30)
plzs =524, %, @) o %w( e 3% ,1) =0.16x0.00127 31)
plza =6]224, %, a) oc %v( __150'?000 | g:gg ,1) —0.16 % 0.00001 32)

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

e There are currently 4 clusters

plag =new|z24, %,a) o< 63'325 ~( ;150'?000 \ g:gg .1) =0.04 x 0.00001 (28)
plza=1]274, %, a) o< %,4/( _‘15()'?000 | ggg ,1) —0.48 x 0.00000 29)
plzg=4]224,%,a) < %,/ ( :150'?000 | :‘51:(5)8 ,1) =0.16 x 0.00657 (30)
plzs =524, %, @) o %dv( e 3% ,1) =0.16x0.00127 31)
plza =6]224, %, a) oc %v( __150'?000 | g:gg ,1) —0.16 % 0.00001 32)

e 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

p(xlfc)ocexp{—% (xl— nzl)'cl)2+(x2—nzlfcz)2} (33)

i X1 X z
0 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
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Sampling point 5

e There are currently 3 clusters

Lo 2.00 —7.00 —4.67
plas =4]225,X,a) o<

ol oo | Zeer ,1)=0A32on09470 (33)

(34)
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Sampling point 5

e There are currently 3 clusters

0.25 —7.00 0.00

p(z5 =new|z75,%, @) o< 57025 ( 700 ! o000 ,1) =0.04 x 0.00005 (33)
plzs=1|225,%,a) oc Gi%w( :;:38 [ g;g , 1) =0.48 x 0.00000 (34)
plzs =4]275,%,a) o< %W( :;gg | :‘é:g’; , 1) =0.32 % 0.09470 (35)
plzs =625, %, @) oc %y( osd il 1) =0.16x 000002 (36)
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Sampling point 5

e There are currently 3 clusters

plzs =new|z5, %,a) 63(2)525 ( :;:gg \ g:gg ) 0.04 x 0.00005 (33)
plzs=1|225,%,a) 612025 N ( :;:gg | 2;2 ) 0.48 x 0.00000 (34)
plzs =4|225,%,0) eigozs V( :;:gg :‘é:g; , 1) =0.32 % 0.09470 (35)
plzs =625, %,0) 6i3025 14 ( :;:gg \ gjgg ,l)=0.16x0.00002 (36)

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

Advanced Machine Learning for NLP | Boyd-Graber Bayesian Non-Parametrics | 150f1



Sampling point 5

e There are currently 3 clusters

plzs =new|z5, %,a) 63(2)525 ( :;:gg \ g:gg ) 0.04 x 0.00005 (33)
plzs=1|225,%,a) 612025 N ( :;:gg | 2;2 ) 0.48 x 0.00000 (34)
plzs =4|225,%,0) eigozs V( :;:gg :‘é:g; , 1) =0.32 % 0.09470 (35)
plzs =625, %,0) 6i3025 14 ( :;:gg \ gjgg ,l)=0.16x0.00002 (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

-10+-© e : : L L -
[ | SO U U UUUUN TUUS OOt NUUUN TUUUUUUK SUUOT DUUUN TOUUNUUUST DUUUU TUUUONUUOT SUUUN TOUU NNt
-10-9-8-7-6-5-4-3-2-10 1 2 3 4 5 6 7 8 9 1011

Advanced Machine Leal Boyd-Graber



Sampling point 6

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

p(xlfc)ocexp{—% (xl— nzl)'cl)2+(x2—nzlfcz)2} (37)

i X1 Xo Zi
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

e There are currently 2 clusters

.. 025 [ 1.00 0.00
plzg =new|zZg, X,a) o< A

540257 1.00 | 0.00 ,1)=0A04><0A24312 (37)

(38)
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Sampling point 6

e There are currently 2 clusters

o . 025 [ 1.00 0.00 _
plzs =new| 226, X, @) o< o= mn ( 100 | 000 ,1)_0Ao4x024312 37)

a 3.00 1.00 6.25 _
plzg=1|22¢,%,a) o< 705" ( 1.00 | 6.25 ,1)70448><0.00060 (38)
(39)
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Sampling point 6

e There are currently 2 clusters

.. 025 [ 1.00 0.00 _
plag =new|zZg, %,@) o< oo A ( zoo | o000 ,1) =0.04%0.24312 37)
- 3.00  ( 1.00 6.25 _
plag=1]226,%,a) o< 53025 ( 100 | 625 ,1) =0.48 x 0.00060 (38)
.. 3.00  ( 1.00 —5.25 _
plzg =4|276, X, @) o< 540257 ( oo | 675 ,1)—0.48><0400005 (39)
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Sampling point 6

e There are currently 2 clusters

.. 025 [ 1.00 0.00 _
plag =new|zZg, %,@) o< oo A ( zoo | o000 ,1) =0.04%0.24312 37)
- 3.00  ( 1.00 6.25 _
plag=1]226,%,a) o< 57025 ( 100 | 625 ,1) =0.48 x 0.00060 (38)
.. 3.00  ( 1.00 —5.25 _
plzg =4|276, X, @) o< 540257 ( oo | 675 ,1)—0.48><0400005 (39)

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

e There are currently 2 clusters

. 025 ( 1.00 0.00 _
plze =new|zls, ¥,a) o mm( 100 | o000 ,1)_0A04x024312 37)
- 3.00  ( 1.00 6.25 _
P(Zr,—llz_s,x,a)fxm., ( 100 | 625 ,1)70.48><0.00060 (38)
.. 3.00  ( 1.00 —5.25 _
Plag=41z26, X, @) 0 === ( 100 | —675 ,1)70.48x0400005 (39)

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

* New assignment =0
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Assignments after sampling point 6

-10--@® e : : L L -
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But this is a course about text!

Base distribution can be any distribution

Including multinomial!

e Generalizes nicely to documents as well

(But intuition easier with continuous case)
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