
Generalized Pólya Urn Model Introduction 

 Problem Definition: Given prior knowledge from multiple 

domains, improve topic modeling in the new domain. 

 Knowledge in the form of s-set containing words sharing the 

same semantic meaning, e.g., {Light, Heavy, Weight}. 

 A novel technique to transfer knowledge to improve topic models. 

 Existing Knowledge-based models 

 DF-LDA [Andrzejewski et al., 2009], Seeded Model (e.g., 

[Mukherjee and Liu, 2012]). 

 Two shortcomings: 1) Incapable of handling multiple senses, and 

2) Adverse effect of Knowledge. 
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 Generalized Pólya urn model [Mahmoud, 2008] 

 When a ball is drawn, that ball is put back along with a certain 

number of balls of similar colors. 

 Promoting s-set as a whole 

 If a ball of color 𝑤 is drawn, we put back 𝔸𝑠,𝑤′,𝑤 balls of each 

color 𝑤′ ∈ {1, … , 𝑉} where 𝑤 and 𝑤′ share s-set 𝑠. 

 

 

 Collapsed Gibbs Sampling 

 

 Datasets: reviews from six domains from Amazon.com. 

 Baseline Models 

 LDA [Blei et al., 2003], LDA_GPU [Mimno et al., 2011], and 

DF-LDA [Andrzejewski et al., 2009]. 

 Topic Discovery Results 

 Evaluation measure: Precision @ n (p @ n). 

 Quantitative results in Table 1, Qualitative results in Table 2. 

 Objective Evaluation 

 Topic Coherence [Mimno et al., 2011]. 

Table 1 (Quantitative): Avg. precision of each model across domains. 

Table 2 (Qualitative): Example topics (MDK is short for MDK-

LDA);  errors are marked in red/italic. 

MDK-LDA 

 Generative Process 

 

 

 

 

 

 

 

 

 

 

 

 Plate Notation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Collapsed Gibbs Sampling 

 Blocked Gibbs Sampler: Sample topic 𝑧 and s-set 𝑠 for word 𝑤 

Figure 1: Plate notation of the proposed framework. 
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