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The purpose of this paper is to illustrate how research, theories, and practice in Library and Information Science (LIS) have a long tradition in studying user – librarian collaboration, where the librarian, acting as an agent and intermediary between information and users, helps users to find the information that is more relevant to their information needs. Librarians learn about user information needs and, more importantly, about the context and current user situation. Librarians also have knowledge of the characteristics of the multiple types of information and information systems available.  Having information about the user and the system allows them to match user needs to relevant information.

For decades, user studies have been one of the most serious research areas in LIS. This research is centered on the user who is portrayed as the main player in the success of information systems. Experiments, evaluations, and many assessment methods have resulted in models and theories about cognitive and emotional characteristics of users.  Differences in information seeking behavior, based on experience with the system, knowledge of the topic, age, gender, population, motivation, personality, individual organization behavior, and  individual ways to cope with affective issues are only some of the variables analyzed that influence user satisfaction while interacting with systems (Belkin, 2000; Kuhlthau et al., 1992; Julien, 2005).

 Types of difficulties in finding relevant information are reviewed and specific scenarios where collaboration between an automated agent and a user can be helpful are presented. They include areas such as search interfaces, specialized reference services, maintenance of personal digital collections and libraries, and collaborative filtering techniques. The experiences of information professionals could be used as a model to design automated agents in order to provide a more personalized service, which is much needed in this era of information overload.
I. Difficulties in Obtaining Relevant Information in a Timely Manner.

Many factors contribute to the difficulties in obtaining information in a timely manner. Some of the factors are related to the information per se while others, maybe more importantly, are related to the user who is in need of relevant information.
Information Aspects 

In addition to the wealth of information that is produced continuously, other factors make obtaining relevant information a difficult task. Information we produce or consume is scattered in sometimes ubiquitous devices (e.g., servers, laptops, personal – work computers, cell phones, and i-pods), produced in many different media (e.g., music, voice, graphics, and image), and belongs to diverse genres (e.g., informal or scholarly papers, documents, business cards, tips, recommendations, recipes, schedules, agendas, plans, and medications).
User Behavior Aspects 

Numerous studies have reported how obtaining information is influenced by many personal characteristics of the users. Individual cognitive and psychological  differences, differences in our own organization behavior, life style, emotions, preferences, knowledge, and experience -- to mention a few --, may result in the same information not being equally relevant for apparently the same informational need (Nahl, 2004; Julien, 2005; Fidel, 1997). Researchers agreed that the specific situation of the user, the context of the need, plays a critical role (Quiroga, 2002; Jameson, 2001).

These are only two of a wide range of aspects of the problems that demerit the interaction of users with information systems, but that suffice as background to discuss the need of “automated agent – user collaboration” to solve information overload and to facilitate access to relevant and timely information.
II. Research and Practices Aimed at Facilitating Timely Delivery of Information:  Some Scenarios

The descriptions below attempted to identify situations where human and automated agents could cooperate and are aimed at eliciting thoughts about what part should be done by the human and what part could be left to the automated agent. How can human and agent collaborate to complement their strengths? 
From Integrated Systems to Interoperable Systems

Integrated systems are defined as “suite of interrelated modules that perform a variety of library functions (e.g., circulation, cataloging, public access, acquisitions, and serials) and share a common database” (Bilal, 2002).  Applications run under one operation system with common rules for each application.  It works well in the printed and more controlled environment of physical objects. Now the trend and need has moved to interoperable systems where software and hardware on different machines from different vendors have the ability to share data (webopedia.com). The advantages of interoperable systems point to access to more resources, accessed via common interfaces thanks to agreed on standards and protocols. For library users, one of advantages is the possibility to perform what it is called a federated search, which retrieves items from a distributed collection of information sources and systems, using a single search interface and receiving integrated results. If, in addition, the results are going to be filtered and ranked according to the user profile, the system has to manage not only the models of the different systems, but the model of individual users as well. 

Questions that arise relate to the human – system interaction, the modeling of the information need, and the modeling of each system. What kind of interface is needed that will help the user to find relevant documents existing in disparate systems, formats, and media?  How can this interface map the features of each interoperable system so as to include the characteristic of each individual user and the particular context of their specific needs? What kind of modeling can be left to the automated agent and what part is better controlled by the user or information professional?
Specialized Reference Service

A long tradition in special libraries is to have the information professional as a agent who alerts users of incoming relevant information.  One way to automate the task is by placing the information professional in control of building and managing the profiles of the library users. They know the topics of interest of each user, but more importantly, they know the context in which the information is needed -- the projects, the mission of the institution, competitors, the strengths and weaknesses of users/organizations, and so on. Therefore, the profile, maintained by the information professional, moves from a list of keywords to more sophisticated profiles that are continuously tuned by the information professional as the context changes (e.g., the priority or stage of a project). Many current SDI (Selective Dissemination of Information) systems still work in this way, and there is a lot to learn from information professionals acting as intermediaries in the provision of relevant information to users (Schlembach, 2001). For example, research on information professionals as intermediaries frequently points to how important trust in the communication specialist - user is. This points to needed research in human- agent collaboration regarding what elements promote or impede trusting agents.  
Personal Information Management:  Personal Digital Libraries

Years ago, handling personal records, although a difficult task, was not the top concern. Nowadays, the term “Generation C” (Trendwatching.com) is used to refer to the digital Content that individuals are creating in different media and different formats ranging from informal mail to scholarly papers, passing through blogs,  genealogical records,  personal webpages,  photo albums, family videos, music collections, power point presentations, bookmarks, and so on (Beagrie 2005). In addition to the information we produce, there is the information that we consume: books, articles, music, videos, and so on. A daunting task is organizing this information so we can find and reuse it.


There are many issues related to organization and access of information. Personal digital libraries, with organized, classified information are needed so each person can track what they produce or consume (Renda & Straccia, 2004). As the amount of information grows, agents to help with this task are in demand.  Also, given that humans have different organization behavior (Kwasnik, 1989; Quiroga & Crosby 2004), human – agent collaboration is a good approach. It will allow humans to have control of their data while relying on the agent to maintain the personal digital library and maintain order in the information space. This collaboration is something that requires investigation: what features are desired, what tasks can or cannot be delegated in order to protect privacy and conform to our values and our own organization behavior. 
Community of Practices and Collaborative Filtering

Social networks and communities of practice (CoPs) are formed by groups of people with similar interests that could be a field of study, hobby, job, problem, and so on. In online forums, community members meet and interact through virtual spaces such as bulletin boards or newsgroups. Archives produced by members are rich sources for knowledge sharing and creation (Quiroga, 2005). Community members face some problems of interest to the discussion of agent – human collaboration to find relevant information. 

The first issue is related to information overload. As postings and interaction increase, it becomes more difficult to keep up with relevant threads. To alleviate the problem, collaborative and social filtering techniques could be employed. An agent can maintain profiles, find peers, i.e. persons with similar profiles, and can provide recommendations, and guide community members to resources and discussions relevant to them, based on tracking the behavior and preferences of the peers. 

The second issue is related to improving access to community archives. One possible solution is to maintain an ontology, i.e. “the basic terms and relations comprising the vocabulary of a topic area as well as the rules for combining terms and relations to define extensions to the vocabulary” (Fensel, 2004). Maintaining an ontology could be a task partially achieved by an agent. ONTOShare is a system used to share ontologies where an agent extracts keywords and summaries from a virtual environment, maps results to ontologies, and provides an alert when something of interest occurs (Davies, et al.., 2002). Another interesting example is the modeling of profiles as personal ontologies, a personal conceptual map. These personal ontologies can be mapped to search results, to general ontology, or to other personal ontologies (Chaffee, 2000). Barriers to accepting collaborative filtering techniques relate to trust and privacy, which might be better dealt with by a human-agent collaboration approach instead of a completely automated system.
III. Conclusions

Previous discussion makes evident the need for modeling users. Maintaining and adjusting profiles of users is the base upon which the enhancement and utility of information and systems is constructed. User profiles for information retrieval and filtering commonly emphasize modeling the topic of the information need, leaving the context in the mind of the user or the intermediary.  A promising research area is that of addressing user profiling as a task where topic, cognitive, and emotional factors are considered, as well as context and culture implied in habits, hobbies, situations, environment, responsibilities, values, and so on. (Quiroga and Mostafa, 2002). Agents and human experts could collaborate in the creation and maintenance of such profiles to provide a trusted service in supplying information. The question is how much to leave to the user, how much to delegate to the information professional serving as intermediary, and how much assign to the automated agent (Bates, 19900. The complexity of obtaining information is increasing at a rapid rate, so we are in need of human-agent collaboration in order to provide create an environment that will emulate the services provided by what Vannevar Bush described as, “[the] profession of trail blazers, those who find delight in the task of establishing useful trails through the enormous mass of the common record” (Bush 1945). 
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