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Spontaneous Clustering of Topics by Izakaya Model — Implementation and Experiments
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Trying to construct the non-parametric version of the Dirichlet forest for the topic model, we actually got a
variant of non-parametric LDA model representing the spontaneous clustering of topics. We called this an “Izakaya
model” and gave the fundamental formulas for that. Now we present a theoretical formula for its implementation
by Gibbs sampling and its realization by concrete probability distribution. We then present experiments using

various corpora.
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(1) % B\ 7 B0 — 1)

d,i= 0,0: rooms= [0, 1] tables=[[], [0]]
d,i= 0,1: rooms= [0, 1, 2] tables= [[], [0], [1]]

&;i= 0 23 : rooms= [0, 1, 2] tables= [[], [0, 2], [1]]

d,i= 0 312 : rooms= [0, 1, 2, 3] tables= [[], [0, 2], [1], [3]]
d,i= 19 15285 : rooms= [0, 1, 2, 3, 4, 5] tables=

[t, 7, 101, [31, [6, 91, [12]]
Gibbs %>~ 7)) ~ % burn-in
Starting test_set_perplexity=3879.029378

1-th preliminary iteration: perplexity=3789.258809
rooms= [0, 1, 2, 3, 4] tables= [[11], [0, 2, 4, 5, 8], [1], [3], [6]]

[r111, fo, 2, 4, 5, 8l,

20-th preliminary iteration: perplexity=3357.373102
rooms= [0, 1, 2, 3, 4] tables= [[11, 7, 13], [0, 2, 4, 5], [1], [3],

Gibbs #> 7Y) v U X&
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--- room 2-6 --- --- room 3-0 --- --- room 3-1 ---
build: 0.001027 free: 0.001291 effect: 0.001045
august: 0.001027 doug: 0.001093 case: 0.001045

short: 0.001027
program: 0.001027

import: 0.001093
folk: 0.001093

hard: 0.001045
stop: 0.001045

sale: 0.001027 white: 0.001093 product: 0.001045
hear: 0.001027 advanc: 0.001093 stanford: 0.001045
illinoi: 0.000733 rule: 0.000894 offici: 0.000813
stori: 0.000733 make: 0.000894 ucsd: 0.000813
found: 0.000733 note: 0.000894 group: 0.000813

orient: 0.000733

claim: 0.000894

real: 0.000813

--- room 3-2 --- ~-- room 4-0 -—=  ——— room 4-1 ---
common: 0.001049 access: 0.001574  mother: 0.001175
happi: 0.001049 de: 0.001242 43: 0.001175
notic: 0.001049 vax: 0.001242 close: 0.001175
pretti: 0.001049 joe: 0.001077 begin: 0.001018
event: 0.000749 ac: 0.001077 request: 0.001018
howland: 0.000749 eric: 0.001077 zaphod: 0.001018
nonsens: 0.000749 research: 0.000911 alon: 0.001018
florida: 0.000749 laboratori: 0.00091tue: 0.001018

mp: 0.000749 servic: 0.000911  marbl: 0.001018
testifi: 0.000749 place: 0.000911 assum: 0.001018
--- room 4-2 --- --- room 5-0 ---  --- room 6-0 ---
austin: 0.001098 gener: 0.001128 newsgroup: 0.001414
occur: 0.001098 elroi: 0.001128 add: 0.001265
mine: 0.001098 softwar: 0.001128 elroi: 0.001265
pc: 0.000898 sourc: 0.001128 coupl: 0.001265
number: 0.000898 titl: 0.001128 200: 0.001116

kind: 0.000898
model: 0.000898

gui: 0.001128
affect: 0.001128

ufl: 0.001116
lab: 0.000967

present: 0.000898 georg: 0.000977 pc: 0.000967
gui: 0.000898 respond: 0.000977 stori: 0.000967
octob: 0.000898 mark: 0.000977 choic: 0.000967

1-th iteration: perplexity=3355.738433

rooms= [0, 1, 2, 3, 4] tables= [[11,

13, 71,

500-th iteration: perplexity=3905.505643

rooms=
[1, 8,

RTFOMNEY VRBO—ER (K = 24)

--- room 0-0 ---
area: 0.001172
turn: 0.001172
term: 0.001172
qualiti: 0.000959

--= room 0-1 ---
thread: 0.001227
content: 0.001227
consid: 0.001082
comment: 0.001082

[o, 2, 4, 51, [11, [3],
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[0, 1, 2, 3, 4, 5, 6, 7, 8] tables= [[11, 13], [0, 2, 4, 5],
7, 10, 21, 17, 23], [3, 25, 26], [6, 12, 15], [9], [14], [18], [20, 16]]

--- room 1-0 ---
hold: 0.001383
12: 0.001237
put: 0.001237
john: 0.001092

commun: 0.000959 opinion: 0.001082 chanc: 0.001092
differ: 0.000959  origin: 0.001082 move: 0.001092
caus: 0.000959 compat: 0.001082 se: 0.001092
happen: 0.000959 ken: 0.000938 utexa: 0.000946
ti: 0.000959 1991: 0.000938 03: 0.000946
greenbelt: 0.000959newsserv: 0.000938 free: 0.000946
-—-- room 1-1 --- -—-— room 1-2 ---  --- room 1-3 ---
wayn: 0.001050 line: 0.001527 man: 0.001255
01: 0.001050 provid: 0.001527 peter: 0.001255
engin: 0.001050 toronto: 0.001527 act: 0.001255
poster: 0.001050 dog: 0.001168 number: 0.001255
exactli: 0.001050 usernam: 0.000988 ps: 0.001062
origin: 0.001050  view: 0.000988 dept: 0.001062
uiuc: 0.001050 differ: 0.000988 laboratori: 0.001062
nntp: 0.001050 uniform: 0.000988 sender: 0.001062
plu: 0.001050 drive: 0.000988 child: 0.000869

descart: 0.000889

--- room 2-0 ---
cmu: 0.014609
cs: 0.014279
srv: 0.009978

digit: 0.000988

--- room 2-1 ---
de: 0.001334

easili: 0.001334
definit: 0.001177

cantaloup: 0.006912task: 0.001020

line: 0.006590
subject: 0.006334
messag: 0.006323
apr: 0.006261
date: 0.005852

dure: 0.001020
word: 0.001020
02: 0.001020

ingr: 0.001020
deal: 0.001020

newsgroup: 0.005798rob: 0.001020

--- room 2-3 ---
softwar: 0.001241
book: 0.001241
easili: 0.001076
neglect: 0.001076
add: 0.001076
line: 0.001076
attent: 0.001076
honor: 0.001076
hp: 0.000910
brian: 0.000910

--- room 2-4 --—-
experi: 0.001291
00: 0.001139
att: 0.001139
sort: 0.001139
blue: 0.000987
lead: 0.000987
choic: 0.000987
al: 0.000987
mark: 0.000987
parti: 0.000836

april: 0.000869

--- room 2-2 —---
version: 0.001266
direct: 0.001071
interfac: 0.001071
49: 0.001071

uh: 0.001071
degre: 0.001071
pass: 0.001071
bogu: 0.000877
attend: 0.000877
light: 0.000877

--- room 2-5 ---
organ: 0.001399
articl: 0.001105
step: 0.001105
start: 0.001105
info: 0.001105
summari: 0.001105
intend: 0.001105
form: 0.000958
creation: 0.000958
decwrl: 0.000958
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