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The recommender service BibTip is a value-added service which extends the functionality of libary OPACs with automatically generated recommendations based on the statistical analysis of observed user behavior. For the users of a scientific library the service recommends books (or any object in the library) which are closely related to the books (objects) the user currently inspects in the OPAC. Especially in very narrow and specialized domains these recommendations often are of high value to users. The service complements and helps reference librarians when consulting students or researchers. In addition, because it is behavior-based, the service is completely language-independent and it works for digital objects of arbitrary media-type. The service respects user privacy and works on anonymous session data. The service is operational at the library of the Universität Karlsruhe (TH) on a 24 hours a day and 7 days a week base since 2001. In ongoing evaluations, it consistently ranked between 4 and 5 with more than 900 students, researchers and librarians at Karlsruhe on a five point scale with 5 denoting the best ranking.   

Recently, the system has been improved in its scalability and robustness. Because of its minimal interfaces, it can be easily integrated as a service in web-OPACs. Since spring 2007, the service has been successfully integrated in meta-library catalogues (e.g. the Karlsruher Virtueller Katalog KVK, OPACs of library networks (e.g. SWB) and of larger libraries (e.g. Badische Landesbibliothek), but also in small departmental libraries (e.g. at the Institute of Information Engineering and Management of the Universität Karlsruhe (TH)). A roll-out to more than 10 major libraries in Germany is in progress until the end of 2007.

The presentation will be structured as follows:

· Project goals: The project goal was the development of  a recommender system for meta library catalogues as e.e. the Karlsruher Virtueller Katalog (KVK).

· Scientific roots and theories combined: The theoretical basis of behaviour-based recommender systems has its roots in a non-obvious combination of theories of economics (P.A. Samuelson’s revealed preference theory and M. Spence’s and J. Stieglitz’s theory market signalling and screening by self-selection), quantitative marketing (Ehrenberg’s repeat-buying theory) with a heavy dose of inspiration from ensemble methods in physics (e.g. L. Boltzmann’s Thermodynamics, A. Einstein’s work about Brownian Motion, and last but not least I. Prigogine’s non-equilibrium statistical mechanics) which lead to a Gestalt switch from modelling causal structure to modelling of noise.

· Statistical models: The model in large scale operational use is based on a robust modification of Ehrenberg’s repeat-buying theory to the context of a scientific library. For very small samples, a closed form of a discrete multinomial choice model has been found. This allows very efficient exact small sample tests. 

· Other applications (prototypes): For clustering the database of library objects efficient random walk-based clustering algorithms have been developed. Applications of clustering range from indexing of legacy libraries to visualizing the information space of  library search. 

· System architecture and scalability:  The system architecture is distributed and scalable. The interface to  web OPACs of scientific libraries is minimal. Since 2001 at least two complete development cycles for the physical data-model have been necessary. The current model has been tested up to 600 000 000 records of a single catalogue on a standard PC. No performance degradation has been observed. A major research university with approximately 20 000 members can be served with such a platform approximately 5 to 7 years.

· Service integration into web OPACs of scientific libraries: The preferred method of service integration is by plugging in a java-script into the web OPAC. The script has the dual purpose of observing choice behavior and delivering the recommendations. Other methods relying on transaction log-analysis and batch processes for the distribution of transaction logs exist, but require a substantial administration and maintenance effort.

· Development of a service concept and a service organization:  The project currently is in the transition from a research project to a service process of the library of the Universität Karlsruhe (TH) to other libraries and library networks in Germany. For this purpose a service concept has been developed and a service organization must be implemented for the process (system administration, maintenance, customer care and support, marketing, reporting, accounting and billing).

· Development of a global service infrastructure for (scientific) libraries: The next challenge is the development of a global service infrastructure for (scientific) libraries. This involves e.g. building a network of partners and finding a suitable organisational structure. (And a lot of questions to discuss …)
Project Links:
http://www.em.uni-karlsruhe.de/research/projects/reckvk/index.html
http://www.ubka.uni-karlsruhe.de/hylib/suchmaske.html
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