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With the coming era of semantic web, large, structured and linked datasets are 
becoming common. Unfortunately, current search engines mostly see web only as a 
graph of pages linked together by hyperlinks, thus becoming insufficient for searching 
in such new, structured and multidimensional data. When dealing with 
multidimensional data, identifying relations and attributes that are important for users 
to achieve their searching goals becomes crucial. Furthermore every user, can have 
different priorities, different goals which can even change in time. 

One of the goals of this work is the extension of existing graph algorithms for 
multidimensional data, where the usage of tensor algebra and multigraphs can be 
useful, in contrast with currently preferred matrix algebra. Such extension of graph 
algorithms would be able to increase relevance and quality of search, and even enable 
new quality of query formulations. 

Evaluation of relevance and quality of search can be done gathering implicit 
feedback (e.g. quality can be measured just by monitoring user interactions with the 
system). Another goal of this work is the exploitation of gathered (implicit or explicit) 
feedback from users to not only evaluates the underlying system, but also to analyse 
users’ behaviour thus opening possibilities for adaptation and personalization. 

The main goal of this work is the usage of implicit feedback in search and 
recommendation engines dealing with large multidimensional data, to improve search 
and recommendation result quality, speed and scalability. 

In particular we focus our work on four major topics: 

− Advanced techniques for mining knowledge and feedback from standard server 
logs, such as viral recommendation detection and probabilistic source 
identification, negative feedback from positive access logs and time-based trend 
characteristics. 

− Performance and scalability issues of recommendation algorithms for real world 
large applications, such as collaborative news article recommendations and graph-
based ranking algorithms. 
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− Dealing with uncertainty and unknown data especially in large sparse matrices 
and tensors with power-law distributions typical for real-world applications to 
search and recommendation engines. 

− Comparing synthetic evaluation methods for search and recommendation 
algorithms with real implicit and explicit feedback-based methods. 

Theoretical and practical results of our work in these areas include: 

− Nearest neighbourhood collaborative filtering algorithm based on generic full text 
engine exploiting power-law distributions and yielding recommendations 
comparable to spreading activation graph-based model. Furthermore having linear 
scalability characteristics with respect to dataset size and easy parallelization to 
multiple machines/cores. 

− Viral recommendation detection and probabilitstic source identification from 
standard server access logs using time-based referer analysis and exploiting 
power-law distribution of recommendations [1]. 

− Negative feedback mining from standard server access logs applicable to news-
based portals based on probabilistic „seen-but-not-clicked“ heuristic. 

− Recommendation and evaluation framework for major news portal www.sme.sk. 

− Application of spreading activation based recommendations on social network of 
slovak companies register (www.foaf.sk) [2]. 

Our future work is focused on more comprehensive evaluation of quality and 
performance characteristics for various datasets and parameter sensitivity. 
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