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Introduction 

• Web 2.0 

– Thumb-Up/Thumb-Down 



Problem 

• User-Rating based Ranking of Items 
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• Difference 
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Proposed Approach 

• Information Retrieval 

– Term = User-Rating (↑ / ↓) 

– Document = Item (A Bag of Terms) 

– Query = “↑” 

 



Proposed Approach 

• Probability Ranking Principle 

– The proved optimal retrieval strategy that 
minimises the Bayes risk under 1/0 loss 



Proposed Approach 

• Statistical Language Modelling 

– Unigram Model 

 



Proposed Approach 

• Statistical Language Modelling 

– MLE 

– Smoothing 

• Interpolation with a Background Model 



Proposed Approach 

• Background Model 

– Provided by the prior domain knowledge 

• risk-averse vs risk-loving  

– Estimated from the entire item catalogue 



Proposed Approach 

• Absolute Discounting Smoothing 



Proposed Approach 

• Jelinek-Mercer Smoothing 



Proposed Approach 

• Dirichlet Prior Smoothing 

Frequentist => Bayesian 



Proposed Approach 

• Dirichlet Prior Smoothing 

– Laplace Smoothing 

•   

•   

– Lidstone Smoothing 

•   

•   



Axiomatic Examination 

• Two fundamental principles in Economics 
developed by Carl Menger 

The paradox of 
water and diamonds 



Axiomatic Examination 

• Marginal Utility 



Axiomatic Examination 

• The Law of Increasing Total Utility 

 

 

 

• The Law of Diminishing Marginal Utility 



Axiomatic Examination 

• Difference 

– Axiom 1; Axiom 2. 

• Proportion 

– Axiom 1; Axiom 2. 

• Absolute Discounting 

– Axiom 1; Axiom 2. 

• Jelinek-Mercer 

– Axiom 1; Axiom 2. 



Axiomatic Examination 

• Proposition. The Wilson Interval method 
violates both Axiom 1 and Axiom 2. 



Axiomatic Examination 

• Theorem. The Dirichlet Prior smoothing 
method satisfies both Axiom 1 and Axiom 2. 

– Corollary 1. The Laplace smoothing method … 

– Corollary 2. The Lidstone smoothing method … 



Axiomatic Examination 



Conclusions 

• Contribution 

– An Information Retrieval Approach to User-Rating 
based Ranking of Items 

• Probability Ranking Principle 

• Statistical Language Modelling 

– An Axiomatic Examination of the Existing and 
Proposed Methods 

• Increasing Total Utility 

• Decreasing Marginal Utility 

 

Dirichlet Prior smoothing 



Conclusions 

• Generalisations 

– Graded Ratings 

• => Multiple Thumb-Ups and Thumb-Downs 
– In a 5-star system: *** = 3↑ + 2↓ 

• Learning the Weights from Click-Through Data 

– Ageing of User-Ratings 

• Time-Sensitive Language Modelling (ICTIR-2009) 
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(?_?) 



Thank You 

(^_^) 


