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Review Based Recommendation Systems 
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bimodal bimodal 

Advertisement, fake reviews, 

communication, copies 

Advertisement, fake reviews, 

communication, copies 

Rating method to… 

• Deal with large amount 

• prioritize 

Rating method to… 

• Deal with large amount 

• prioritize 



… quality changes over time? … quality changes over time? 

Review Rating Techniques 
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Objectivity Objectivity 

Document sentiment Document sentiment 

User rating User rating 

Sorting Strategies for Product Reviews 

… products with many variants? … products with many variants? 

Peer based rating method Peer based rating method Not quality related Not quality related 

Algorithm rating based on… Algorithm rating based on… 

What about… 

… products with no or only few reviews? … products with no or only few reviews? 



Social Networks as recommendation data source 
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Easy to crawl Easy to crawl 

Textual content Textual content 

Analysis Topic related Analysis Topic related 

Discussion Genres in Internet fora (benzworld.org) Discussion Genres in Internet fora (benzworld.org) 

purposeful selection purposeful selection 

Quality related Quality related 

Requirements Requirements 



Recommendation System Architecture 
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Topic Detection via Taxonomy Structure 
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Relational Sentiment Analysis 
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Component Level Component Level Document Level Document Level 

I love the navigation system, but the map is useless.  I love the navigation system, but the map is useless.  

Navigation System Navigation System 

Map Map 



Recommendation System Architecture 
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Are customers satisfied with 

a product feature? 

Are customers satisfied with 

a product feature? 



Satisfaction Analysis 
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Base Concept: Base Concept: 

Is a product feature discussed positively or negatively Is a product feature discussed positively or negatively 

Problem: Problem: 

Natural language is not neutral Natural language is not neutral 

Sentiment lexicon is not balanced Sentiment lexicon is not balanced 

𝑝(𝑥𝑦+|𝑥𝑦) =
#𝑥𝑦+

#𝑥𝑦
 𝑝(𝑥𝑦+|𝑥𝑦) =

#𝑥𝑦+

#𝑥𝑦
 𝑝(𝑥𝑦−|𝑥𝑦) =

#𝑥𝑦−

#𝑥𝑦
 𝑝(𝑥𝑦−|𝑥𝑦) =

#𝑥𝑦−

#𝑥𝑦
 

𝑠1 𝑥𝑦 =
𝑝 𝑥𝑦+ 𝑥𝑦

𝑝 𝑥𝑦− 𝑥𝑦
=
#𝑥𝑦+

#𝑥𝑦−
 𝑠1 𝑥𝑦 =

𝑝 𝑥𝑦+ 𝑥𝑦

𝑝 𝑥𝑦− 𝑥𝑦
=
#𝑥𝑦+

#𝑥𝑦−
 



Satisfaction Analysis II 
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Solution: Solution: 

Measure relative to the market (the market defines „neutral“) Measure relative to the market (the market defines „neutral“) 

𝑝(𝑥𝑦+|𝑥𝑦) =
#𝑥𝑦+

#𝑥𝑦
 𝑝(𝑥𝑦+|𝑥𝑦) =

#𝑥𝑦+

#𝑥𝑦
 𝑝(𝑥𝑦−|𝑥𝑦) =

#𝑥𝑦−

#𝑥𝑦
 𝑝(𝑥𝑦−|𝑥𝑦) =

#𝑥𝑦−

#𝑥𝑦
 

𝑠2 𝑥𝑦 =

𝑝 𝑥𝑦+ 𝑥𝑦

𝑝 𝑦+ 𝑦

𝑝 𝑥𝑦− 𝑥𝑦
𝑝 𝑦− 𝑦

= 

#𝑥𝑦+

#𝑦+

#𝑥𝑦−

#𝑦−

 𝑠2 𝑥𝑦 =

𝑝 𝑥𝑦+ 𝑥𝑦

𝑝 𝑦+ 𝑦

𝑝 𝑥𝑦− 𝑥𝑦
𝑝 𝑦− 𝑦

= 

#𝑥𝑦+

#𝑦+

#𝑥𝑦−

#𝑦−

 

𝑝(𝑦+|𝑦) =
#𝑦+

#𝑦
 𝑝(𝑦+|𝑦) =

#𝑦+

#𝑦
 𝑝(𝑦−|𝑦) =

#𝑦−

#𝑦
 𝑝(𝑦−|𝑦) =

#𝑦−

#𝑦
 

Problem: Problem: 

Not symmetrical Not symmetrical ∈ 0;∞  ∈ 0;∞  



Satisfaction Analysis III 
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Solution: Solution: 

Rescale Rescale 

Advantages: Advantages: 

𝑠3 𝑥𝑦 =  

𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒
𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

− 1 𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ≤ 𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

1 − 
𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒
𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝑒𝑙𝑠𝑒
 𝑠3 𝑥𝑦 =  

𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒
𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

− 1 𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ≤ 𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

1 − 
𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒
𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝑒𝑙𝑠𝑒
 

symmetrical: ∈ −1; 1  symmetrical: ∈ −1; 1  

𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 =
#𝑥𝑦+

#𝑦+
 𝑓𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 =

#𝑥𝑦+

#𝑦+
 𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 =

#𝑥𝑦−

#𝑦−
 𝑓𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 =

#𝑥𝑦−

#𝑦−
 

Normally distributed (ensured with Shapiro-Wilk Normality Test) Normally distributed (ensured with Shapiro-Wilk Normality Test) 



Recommendation System Architecture 
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Is this feature relevant to 

other customers? 

Is this feature relevant to 

other customers? 



Relevance Analysis 
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Absolute number of comments Absolute number of comments Fluctuation not taken into account (e.g. 

holiday) 

Fluctuation not taken into account (e.g. 

holiday) 

Normalization to the market Normalization to the market Not marketing restistant Not marketing restistant 

Valid measure for marketing analysis Valid measure for marketing analysis 

Already applied relevance measures: Already applied relevance measures: 

Quality related relevance measure: Quality related relevance measure: 

Market penetration not taken into account Market penetration not taken into account 

𝑝(𝑦|𝑥) =
#𝑥𝑦

#𝑥
 𝑝(𝑦|𝑥) =

#𝑥𝑦

#𝑥
 Normalization to the product Normalization to the product 



AIM Prototype 
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Product Product 

Feature Feature 

Relevance Relevance 
Satisfaction-

Classification 

Satisfaction-

Classification 



AIM Prototype – Quality Analysis over Time 
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Relevance 

over time 

Relevance 

over time 

Satisfaction 

over time 

Satisfaction 

over time 



AIM Prototype – Detail Analysis 
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Satisfaction as Quality Measure 
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J.D. Power IQS-Rating  
∈ [1; 5] 

J.D. Power IQS-Rating  
∈ [1; 5] 

Satisfaction „component“ 

 ∈ [−1; 1] 
Satisfaction „component“ 

 ∈ [−1; 1] 

Questionnaire Questionnaire Open Sensor Open Sensor 

Does the Satisfaction measure represent quality relevant information? Does the Satisfaction measure represent quality relevant information? 



Satisfaction as Quality Measure II 
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Correlation coefficient: 0.46 Correlation coefficient: 0.46 

 Question: Is correlation significant?  Question: Is correlation significant? 

y = 3,6644x + 3,3119 

0

1

2

3

4

5

6

-0,3 -0,2 -0,1 0 0,1 0,2 0,3

J.
D

. 
P

o
w

e
r 

IQ
S

 

Internet Satisfaction 

IQS <-> Satisfaction

Linear Regression



Satisfaction as Quality Measure III 
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Transformation to identical space Transformation to identical space 

Linear regression (no correlation influence): Linear regression (no correlation influence): 

𝑠4 = 3.66 ∗ 𝑠3 𝑥𝑦 + 3.31 𝑠4 = 3.66 ∗ 𝑠3 𝑥𝑦 + 3.31 

T-test analysis T-test analysis 

 RMSE: 0.65  RMSE: 0.65 

𝑝 μ0 = 0 = 0.988 (two-tailed p-value) 𝑝 μ0 = 0 = 0.988 (two-tailed p-value) 

 There is no sysematical difference between J.D. Power‘s IQS and 

the Internet Satisfaction measure. 

 There is no sysematical difference between J.D. Power‘s IQS and 

the Internet Satisfaction measure. 
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Quality analysis on different abstraction 

levels 

Quality analysis on different abstraction 

levels 

Conclusion 
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Time related quality analysis Time related quality analysis 

Increase sales volume Increase sales volume 

No reliable quality content No reliable quality content 

Text comments numberous Text comments numberous 

Ratings bimodal Ratings bimodal 

Not available in all ecommerce 

systems or for every product 

Not available in all ecommerce 

systems or for every product 
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Feature related Feature related 

Large number of comments Large number of comments 

Search & Filtering functionality Search & Filtering functionality 

Difficult to control Difficult to control 
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Thank you for your attention 
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