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Introduction and Background

The term Generic/General User Modeling Systems (GUMS) was first mentioned by Tim Finin [3]. Generic/general means application independent, configured at development time, filled with specific user data and queried at run time. GUMS started to appear in late 70s and came from works on user-adaptive systems. Up until now there is no solid theory behind them GUMS. Namely GUMS are purely empirical – based on the authors’ intuition rather than theoretical evidence.
Three generations of GUMS can be distinguished. The first generation – the Academic (Classic) GUMS – appeared in the early 90s. They directly inherited from user-adaptive systems and their structure is based on pure experience of their authors. The second generation – Commercial GUMS – followed the Academic GUMS. These GUMS however still called generic and general exhibit less generality than classic ones. The focus of Commercial GUMS is the immediate rather than long term adaptation decision and data integration and security. The third generation is currently happening.

Characteristics and Requirements of GUMS
Academic GUMS

The following characteristics introduced in [3] and defined de facto by Kobsa in [4]. They can be viewed as services that GUMS should be able to offer:
· the representation of assumptions about one or more types of user characteristics in models of individual users (e.g assumptions about their knowledge, misconceptions, goals, plans, preferences, tasks, and abilities);

· the representation of relevant common characteristics of users pertaining to specific user subgroups of the application system (the so-called stereotypes);

· the classification of users as belonging to one or more of these subgroups, and the integration of the typical characteristics of these subgroups into the current individual user model;

· the recording of users' behavior, particularly their past interaction with the system;

· the formation of assumptions about the user based on the interaction history;

· the generalization of the interaction histories of many users into stereotypes;

· the drawing of additional assumptions about the current user based on initial ones;

· consistency maintenance in the user model;

· the provision of the current assumptions about the user, as well as justifications for these assumptions;

· the evaluation of the entries in the current user model, and the comparison with given standards.
There is a number of requirement requirements for the Academic GUMS that are speculated as important, including:

· generality and domain independence – GUMS should be usable in as many applications and domains as possible and provide as many services as possible;

· expressiveness – GUMS should express as many assumptions about user as possible;

· strong inferential capabilities – GUMS should perform various types of reasoning and conflict resolution.

The following summative observations about Academic GUMS should be made. First, despite declaring domain independence as one of the desired characteristics, it is often violated. For example works of Brusilovsky [1, 2] mainly focus on adaptive learning environments, and works of Kobsa [5] on user-tailored websites. Often complex capabilities of Academic GUMS are given up as redundant.
Second, almost all GUMS are mentalistic. They model propositions about users such as goals, plans, knowledge. User behavior is an information source only. However, there exist GUMS that do detect behavior patterns, for example LaboUr [7] or DOPPELGÄNGER [6].

Commercial GUMS

Commercial GUMS inherit from Academic. They started to appear in the end of the 90s and are based on personalization paradigm – delivery of promotions, news, ads, etc. should be individualized. The commercial boom of 90s has brought a shift from mass marketing to a one-to-one marketing in e-commerce.
Commercial GUMS are based on client-server architecture. They are not integrated into the adaptive application itself but communicate with it and can serve more that one application at a time. This has generally not been the case for Academic GUMS. The following characteristics are regarded as crucial for Commercial GUMS:

· user information is stored in an integrated repository shared by multiple applications;

· user information acquired by one system can be employed by others;

· information about user is stored in non-redundant manner;

· user stereotypes are set a priori;

· methods and tools for security, identification, and access control are actively used.
Commercial GUMS should meet the requirement that were not in the focus in case of Academic GUMS. Such requirements are:
· being able to compare different user actions – matching definitive actions (purchases of certain items) to vague concepts: taste, personality, lifestyle;
· being able to import external information – broad variety of user data and data formats require interfaces allowing integration at a reasonable cost;

· privacy support.
The following generalizing observation about Commercial GUMS can be made:
· commercial GUMS are very behavior-oriented – action patterns lead directly to adaptation without explicit representation (e.g. via  goals, plans);

· commercial GUMS rate poorly on requirements of Academic GUMS;

· commercial GUMS are quite domain dependant – used for limited personalization purposes.

For Commercial GUMS most of the characteristics of Academic GUMS are not regarded as important. Instead the following revised characteristics come into play:
· quick adaptation – e-commerce web application require adaptation after a short term of interaction. Methods vary depending on amount of information at hand;
· extensibility – strong data and process integration capabilities are required;
· load balancing support – servicing high volumes of users without degradation of quality;
· existence of failover strategies – fallback (rollback) mechanisms in case of a breakdown;
· transactional consistency – parallel read/writes of assumptions about user, inconsistency resolution.
Future of GUMS

Future prospects of GUMS are traced amongst the following possible directions. First, mobile user models. Computations are rapidly shifting to mobile environments. More and more mobile tools and applications are being released. All of them have a niche for a personalization, read user modeling that would require generality. This, of course, might bring additional problems such as computational power, bandwidth limitations, etc. 

Second, user models for smart appliances. Personalization now steps over computing systems and enters the market of appliances. Such include car radios that store security information and driver’s favorite stations, cars that remembers the preferences of their owners (e.g. angle of the steering wheel, rear view mirrors etc.). This meant that more personalizable pieces of equipment will come to life in the nearest future.
And third, multi-purpose use of GUMS. User models may not only be used for personalization. Information contained in user models can be used for organizing directory services, skill inventory systems, and organization of global expert finding systems. As a result of the upcoming diversification the number of GUMS will be rapidly increasing in the near future. New requirements will emerge and existing one will be rethought.
Discussion

Following the core presentation a discussion was held. Amongst other questions the following deserve special attention.
· Why Commercial GUMS are so limited as compared to Academic GUMS yet called Generic? – Commercial GUMS are limited, but they are serving a different purpose. In Academic GUMS there is usually more information about user available and the clients of Academic GUMS know how to handle various types of data. In Commercial GUMS the main added value is the immediate adaptation resulting from a limited amount of data, thus Commercial GUMS are not limited, but rather tuned differently.
· You have mentioned scrutinized user models in reviews of GUMS, how are they different from open user models? Open user models came first and they allow users to review and change their models freely. Scrutinized user models inherit their properties from open models. In additional to that they provide explanations for the contents of the model (e.g. why this parameter was set to that value).
· What is more important detection of user goals or user behavior patterns? The question is not about importance but about complexity of the task. To detect behavioral patterns the system should employ elements of cognitive science. That is done for example in Intelligent Tutoring Systems. Goals are simpler to detect, since they are formulated in terms of the information or domain model of the system and much more limited. Goals are about user intentions in using the system, behaviors are often not.

Follow-up presentations

Two follow-up papers were presented after discussion. The first was User Modeling for News Web Sites with Word Sense Based Techniques by Bernardo Magnini and Carlo Strapparava. Paper discussed a SiteIF system that targets web-site personalization. Authors use word sense extraction to mine pages in different languages to acquire document models (pages in Italian were used in the setting discussed). Based on user browsing history user dynamic profile is built as a union of document models. Authors performed evaluation of their system to compare word-sense based version to a plain word based version and have found 15% increase in recall for the former.
During post presentation discussion it was noted that although the user model described in the paper not really general it does exhibit features of Commercial GUMC. Namely, immediate adaptation service for 3rd party clients.
The second follow-up presentation was on the paper Transparent User Modeling for a Mobile Personal Assistant by Mathias Bauer. The paper discusses the requirements for user modeling in mobile environment. The focus of the paper is a bit off the Generic User Modeling. However, it does constitute somewhat universal approach and is in tune with the prediction of core paper authors on the shift to a mobile user modeling in future.
Resume

What can be said about the current state of the art in Generic User Modeling Systems is that a great variety of them violate some of the classic requirements. They do exhibit domain dependency. This is due to the fact that domain independence is harder to achieve and often is obsolete. Also true generality requires solid theoretical bases, when GUMS are to the most part are built on a collection of experiences and intuitive judgments and still lack formal theory.
The main benefit of GUMS is that they take the burden of actually modeling the user off the developers of the adaptive systems and offer an aid in reaching diverse user populations.
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