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Ïîñòàíîâêà çàäà÷è

Äàíî:

D = ‖n
dw

‖ � êîëëåêöèÿ òåêñòîâûõ äîêóìåíòîâ

W � ñëîâàðü

Ïðåäïîëîæåíèå:

1. Ñóùåñòâóåò ðàñïðåäåëåíèå p(d ,w , t) íà D ×W × T

2. Φ = ‖p(w |t)‖ ∈ Mat|W |×|T |, Θ = ‖p(t|d)‖ ∈ Mat|T |×|D|

D = Φ×Θ

Íàéòè:

1. ×èñëî òåì |T |

2. Ïàðàìåòðû Φ è Θ



�àñïðåäåëåíèå Äèðèõëå

−→
φ
t

= (φ
1t

, . . . , φ|W |t) � ïàðàìåòðû ìóëüòèíîìèàëüíîãî

ðàñïðåäåëåíèÿ ñëîâ â òåìe t.

Ïðåäïîëîæåíèå: ∃α : ∀t ∈ T
−→
φ
t

∼ Dir(α), ãäå Dir(α) �
ðàñïðåäåëåíèå Äèðèõëå:

Ñâîéñòâà:

•
∑

w∈W φ
wk

= 1

• φ
wk

> 0 ∀w ∈ W

�èñ.: Ïëîòíîñòü ðàñïðåäåëåíèÿ Äèðèõëå



Ïîðîæäàþùèå ìîäåëè

1. LDA. Êàæäîå ñëîâî x

dw

ïðèíàäëåæèò ðîâíî îäíîé òåìå t

dw

.

×èñëî òåì |T | çàäàíî.

x

dw

t

dw

= t

old

w ∼ Dir(
−→
φ
t

)✲ ✲

2. HDP. Ñëîâà ðàçáèòû íà ãðóïïû, òåìû îïðåäåëÿþòñÿ äëÿ íèõ.
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Ñåìïëèðîâàíèå

1. LDA. Íåîáõîäèìî ñåìïëèðîâàòü òåìû äëÿ ñëîâ.

•
p(t|w , d) ∼ p̂(t|d)p̂(w |d)

2. HDP. Íåîáõîäèìî ñåìïëèðîâàòü ãðóïïû äëÿ ñëîâ è òåìû äëÿ

ãðóïï.

•
p(g |w , d) ∼ p̂(t

dg

|d)p̂(w |t
dg

)
•
p(t|g , d) ∼ p̂(g |t)p̂(t|d)



Àíàëèç HDP
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Àíàëèç HDP. Óñòîé÷èâîñòü.

do
s 
ount: 50 word 
ount: 200 words in do
: 50 α = 2.0; β = 10;
γ = 0.01;
Èñòèííîå ÷èñëî òåì � 38; ÷èñëî ýêñïåíðèìåíòîâ � 30.
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Óñòîé÷èâîñòü ïî ïàðàìåòðàì
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ount: 200 words in do
: 50 α = 2.0; β = 10;
γ = 0.01;
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Çàïóñê íà ðàçðåæåííîé êîëëåêöèè

Ïàðàìåòðû ãåíåðàöèè: α = 0.01; β = 0.01; Èñòèííîå ÷èñëî òåì � 30.
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Çàïóñê íà íåðàçðåæåííîé êîëëåêöèè

Ïàðàìåòðû ãåíåðàöèè: α = 0.1; β = 0.1; Èñòèííîå ÷èñëî òåì � 10.
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Ïðåäïîëîæåíèå

Ïàðàìåòð ðàñïðåäåëåíèÿ Äèðèõëå α ñóùåñòâåííî âëèÿåò íà

ðåçóëüòàò: ÷åì îí áîëüøå, òåì ñèëüíåå ìîãóò ðàçëè÷àòüñÿ ïðî�èëè

òåìû â ðàçíûõ äîêóìåíòàõ.

Èäåÿ: áóäåì óâåëè÷èâàòü ýòîò ïàðàìåòð íà êàæäîé èòåðàöèè.



�åçóëüòàò

Ïàðàìåòðû ãåíåðàöèè: α = 0.1; β = 0.1; Èñòèííîå ÷èñëî òåì � 10.
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Ñõîäèìîñòü

0 5 10 15 20 25 30
8

10

12

14

16

18

20

22

iteration

nu
m

be
r 

of
 to

pi
cs

�èñ.: Çàâèñèìîñòü ÷èñëà òåì îò íîìåðà èòåðàöèè



Âûâîäû

•
Àëãîðèòì HDP ñïîñîáåí àâòîìàòè÷åñêè îïðåäåëÿòü ÷èñëî òåì,

ñîäåðæàùèõñÿ â êîëëåêöèè äîêóìåíòîâ.

•
Îäíàêî ýòî âåðîÿòíîñòíûé àëãîðèòì, è äèñïåðñèÿ åãî

ðåçóëüòàòîâ âåëèêà.

•
Ïðåäëîæåí ìåòîä ðåøåíèÿ ýòîé ïðîáëåìû ïóòåì ïîäáîðà

ïàðàìåòðîâ.


