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Introduction

o Context: social annotations, aka collaborative tagging or folksonomy

o Users freely annotate objects such as webpages, photos, blog posts,
videos, music and scientific papers

o Examples: Delicious, Flickr, Technorati, YouTube, Last.fm, CiteULike



Introduction

o Problem: users often write noisy, or content-irrelevant annotations
(e.g. “great”, “to read")

o This paper proposes a generative model for topics and annotations
that takes into account relevance/irrelevance of the annotations

o It is an extension of Blei and Jordan's Correspondence Latent
Dirichlet Allocation (Corr-LDA), which assumes the annotations are
always relevant



Proposed Method

o We have a set of D documents, and each consists of a pair of words
and annotations (wy,ty), where wy = {Wd,,} . and tg = {tdm}m—l

lihle 1: Notation

Symbol  Descrplion

L] number of docmenrs

1 suinber ol unique words

4 nuwmbier of uiigue amutalions
i number ol Lpics

N number of wy in the dih docwment

numher of annotztions in the dth docwment
ieth word in the dith document.
topic of the v word fnthe ddy o
il anootation in e dib docunent,
topic of the weth annotation in the @il T
bl relevance o the conrent of the yirh annotation of rhe fnh [Ju('un‘lenr,

P — | IF relevant, v, — 0 otherwise

Note: all tables and figures taken from the original paper



Proposed Method

Figure |: Graphical model representation ol the proposed lopic model with content relevance

o There are K + 1 annotation distributions (¥), since ¥y is a
topic-unrelated distribution that applies to irrelevant annotations



Proposed Method: Generative Model

1. Draw relevance probability A ~ Beta(n)
2. Draw content-unrelated annotation probability 4 ~ Dirichlet{~)
3. Foreachopick=1,--- . K:

(a) Draw word probability ¢, ~ Dirichlet(i)

(b) Draw annotation probability 25, ~ Divichlet{~y]
4. For each document = 1,--- . L)

(a) Draw Llopic proporiions 83 ~ Divichlet{o)

(b) J*or cachwordn=1,. - Ny

. Draw topic z4,, ~ I\Iltlunummhﬁ,r]
il. Draw word iy, ~ Multinomial{¢.,,
(¢) For cach annotation yre = 1,--- . My:

i, Draw topic ¢, ~ Multinomial({ 2 )
i, Draw relevance vy, ~ Bernoulli{A)
Multinomial {2y if rgm =0

iii. Draw annotation £, ~ . gl .
Multinomial{zb., ) otherwise



Proposed Method: Inference

o The joint distribution is P(W, T,Z,C,R|a, 3,7,n) =
P(Z|a)P(W|Z, 3)P(T|C,R,~)P(R|n)P(C|Z)

o In the expression above, we have:
D D D D
W = {Wd}dﬁlr T= {td}dDzl' Z= {Zd}d:b’ C={ca}g_1,
cd = {Cdm}tmZ1, R=A{ratg—1 ra = {ram}mls

o 0, &, ¥ and A are marginalized out



Proposed Method: Inference

«@ (N «@
o P(Z|0) = [12., [ P(ZI04)P(B4]0)dby = (1) [, Tyrtte)

61%% M(Niw+8
o PIW(Z,3) = (W) T, TLr et

K+1
o P(T|C,R,v) = ( ) k/W,Wherek’e{O,...,K}
2 M—Mo+
o P(R[n) = En7)72 (M F()M(+2n) o+n)

Nig | Ve
o P(CIZ) =TT, TTc () ™
o Inference of the latent Z|W, T is done using collapsed Gibbs sampling

o The hyperparameters are estimated by maximizing the joint
distribution, using a fixed-point iteration method



Proposed Method: Inference

o We have the following expressions, where j = (d, n), i = (d, m) and
\/ denotes the count excluding the n-th word in the d-th document

N tee Nogivit8 f Nugore 1Ny — 1% Mid
Plzj = k|W.T, Z;,C, R) oc 2~ 2~ kwi\s ( it i1 )

Naj+ oK Npj + W \_ Nea; N

Mz + 1 Mo+

My + 20 May; + ~T

My — Mgy +1 Myy0q+7
My+2n My ++T

Nia

Ng’

Piry =0lW.T.Z2.C,R,;) x

P(r; =1|W,T,Z.C.R,;) x

P(c; = klri = 0.W. T, Z,C\i, Ry)

M, vi Y -\'_'r
Ple; = klrs = LW, T, 2,0\, Ryy) ox XM T T kd
i X e+ T N



Experiments
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Figure 2: (a) Porplesi

relevance, and (o) Estimated content-related annotation ratios in 20News data,

cs ol the held-out content-related annotations, (h) Fameasures of content

llnure u ) shows the content-related annotation ratios as estimared by the tollowing equation.
A= . with the proposed method, ‘The estimated ratios are about the same as the true

ratiosn.
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Figure 3: Perplexities of held-out annotations with different numbers of topics in social annotation
data (a)(b)(c). and in data without content unrelated annotations (d).



Experiments

Table 2: The ten most probable content-unrelated annotations (leftmost column), and the ten mos!
probable annotations for some topics (other columns), estimated with the proposed method using 5C
topics. Each column represents one topic. The lower half in (a) and (b) shows probable words in the

content.
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