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“Without music, life is a journey through a desert.” 

· Pat Conroy 

1: Introduction
Since ancient times, humans have expressed their ideas and feelings in music. Developing from simple chants performed around a fire to a highly intellectualized art form and a multi-billion dollar business, music has been an integral part life for thousands of years. People around the world find listening to music both a  form of entertainment and an expression of the human condition. 

One hundred and twenty years ago, an average person would not hear as much music in their lifetime as the average person does in a single day in 2005. As one would expect, this explosion has led to a great degree of diversification, making the assertion "I like music" seem nearly content-free, as it must be immediately followed by the question "what kind?" This diversification has led to an ever-growing tree of sub classifications of genres of music, each one of them having sub classifications unto its self. One can make a brief, but not rigorous, substitution in Cantor's Diagonal Proof of the unaccountability of the real numbers, replacing decimals with words, to make the assertion that the number of sub classifications of music is not only infinite, but incalculably so. 

We ask the reader to take it on faith that not all of this is music that all people desire to hear, with the belief that they will not find this a difficult leap to make. It is this subjectivity that makes the search for new, desirable music a complicated one. The volume of new published and packaged material in a given week is not only massive, but so devoid of relevance to the average individual to make it useless. In addition,  due to the ability to record and store music, there is also a vast body of existing recorded works to contend with. Furthermore, if the volume of source material wasn't enough, there exist also a vast number of sources from which to learn ofthese recordings, and due to the subjective nature of music, a vast number of differing opinions on the relative worth of each work. When one is looking for something new that is worthwhile to them, where do they start? 

2: The Study
2.1 Problem Statement

Although the Billboard Top 40 songs are played widely by radio stations, clubs, and individuals across the country, these songs are a very small portion of the music available. With such a small and homogeneous portion of all music being actively pushed on users through mass media we must ask: What about the rest? How do people find new music to add to their collections? 

An important consideration when approaching this question is the definition of “new” music. We turn to The Princeton Dictionary for their definition of “new”: 

new:
Not of long duration; having just (or relatively recently) come into being or been made or acquired or discovered.
The way we wish to use the word is the last part of this definition: "new" in the sense of having just been discovered by the individual. This means that we are not necessarily talking about new releases, as one could aptly construe. An individual might come across a song from the 1920s that he/she has never heard before and it would be considered "new" in the context of this study- newness here has nothing to do with time. The word is used with respect to the context of the individual rather than in any temporal sense.
new music:
Music that is novel to the user, carrying with it none of the connotation of time being a necessary factor. 

It is also important to note that we ignored the process of acquiring music. Beyond simply being outside of the scope of our research, we believe that the acquisition problem has already been effectively solved. There are many existing systems in place that work effectively and efficiently. After a brief discussion at the beginning of our research phase, we came to the conclusion that focusing on a true existing problem (the discovery aspect) would be a much more rewarding experience than attempting to fix something that is not broken. 

2.2 Population

Our stated population is characterized by people who have: 

a) Updated their music collection in the previous month 

b) Consider music an interest 

We interviewed a total of eight individuals, 6 males and 2 females. Our sampling methodology could be in no way considered random- most subjects were chosen based on ease of access (i.e. roommates, siblings, close friends, etc.). The ages of the interviewees ranged from 15 to 27, which is larger than most marketing target brackets, and may or may not have affected our results. 

2.3 Methodology

Our data collection consisted of two rounds of interviews. First, we conducted informal unrecorded preliminary interviews with the intent of simply collecting data on what manner of information systems our subjects were using to find new music. From these interviews, we were able to increase our understanding of the population, and used this information to guide the development of a protocol for our second round of interviews.
The interviews in the second round were longer and more in-depth. It was these interviews that provided us with the detailed information on the systems used and user’s opinions of those systems that would be the grounds of our analysis and recommendations. Going into these interviews, we knew that our subjects had a wide variety of searching behaviors and used many different systems. In response to this, we created a flexible interview protocol, using talking points instead of a strict list of questions, with the intent of allowing the interviewer the flexibility to probe into specific areas of knowledge that it seemed the subject may be able to provide a particularly illuminating perspective on, while ignoring redundant information or questions that would clearly provide us with irrelevant information and break the natural flow of the interview. 

3: Systems and Behaviors

3.1 Existing Systems

Upon the completion of the interviews, we took all of the sources that our subjects had reported that they used and grouped them into general categories, which follow, listed more or less in order of popularity:
Radio Stations and Night Clubs

A ubiquitous, easily accessible source of music that provides users with the opportunity to select by genre. Subjects often perceive that the information provided is occasionally biased. 

TV / Movies

An accessible media source that introduces music to the user while he or she is watching the visual content. 

Friends

An easily accessible source that our subjects often relied on, citing that there is often a strong level of trust and understanding between them and their friends, and because of this, they are able to make good recommendations.
Peer-to-Peer Networks

A source used primarily for illicit acquisition, but also can allow for the limited discovery of new music. 
Existing Music Metadata 

A source in which users utilize their existing music information to find connections to new music choices. Examples include the liner notes of a physical album or online resources containing similar information. 

Web Publications

A source that provides a variety of information at the cost of having to develop trust. 

Web Communities

A source that acts in similar fashion to the Web Publications but attempts to provide trust between generator and user. The source is often fellow users and requires network externality to produce information. 

Music Stores

A source that provides a limited variety of music based on popularity. Users are often able to browse the metadata as well experience the music. 

3.2 Observed Behaviors

The results of our interviews yielded a variety of common behaviors between our users. These behaviors were common with others that Faibisoff, S. G., & Ely, D. P. outline in their 1976 paper, Information and Information needs. 
 

People tend to seek out information which is most accessible. 

Users often employed one or more systems in their portfolio, to accomplish their music locating or seeking need. While a user employed different systems for different needs, it was often the case that users sought information from particular systems that were perceived as often providing them with information quickly and efficiently. 

"Because it’s not very interactive [radio], it’s just some random person that plays music that he likes. So I get a much wider variety of stuff that I listen to then normally. So with the wide variety you get to hear stuff you wouldn’t normally wouldn’t encounter." 

People tend to follow habitual patterns when seeking information. 

Systems such as radio or music review sites have been a part of the locating or seeking process for most users for a long time. Users who have had success finding music they like with a particular system are comfortable with it and tend to use that system to the exclusion of others. 

P: Okay. Let’s just start with pitchfork. When’s the last time you used Pitchfork?
J: Mmm.. last week.
P: Okay. What’d you find there
J: Well, I didn’t actually find anything. I don’t like pitchfork that much, it’s sort of a last resort.

Face-to-Face communication is a primary source of information. 

Users often mentioned that utilizing friends was the often one of the primary systems they used. Some stated the friends generated information that they often received. For some the system provided suggestions and they were simply able to take them and evaluate them. The evaluation process differed between our user base. One user sited that friends contained a bias that they sought to avoid. Another user cited that understanding the bias of friends was a prerequisite that one must take into account in order to utilize the system effectively. 

Here we mean face-to-face communication as communication with another individual that one would consider an expert in the music genre they are exploring or a colleague. When the user is unable to determine the level of expertise of the person they are often less likely to accept the information. 

"The few friends that know me really well, I can almost count on them being right. Like if they recommend certain things to me ... they are more knowledge about me than the music that enables them to give good recommendations that enable that system to work." 

"Well, I’d say that mostly the way I discover new music, like 85%, is through people, not through systems, it’s too impersonal for me. Well, not impersonal, but, well, my friends know more about me, and about things that I like" 

There is a wide range of need among users in the quantity of information required

The individual systems within a user’s portfolio are often composed of differing characteristics. One characteristic that influenced a user’s choice of system in a given situation was the amount of information the system could provide to the user. Compare the following two exchanges: 

interviewer: "how does listening to music fit into your life?"
participant: "more of a background thing nowadays." 

compared to.. 

"Like I got the recommendation for Nine Inch Nails from one of my friends. And so then I could see that Trent Reznor was in Pigface. So I’d start to make these connections, so I’d look into a Pigface song. Martin Atkins is in Pigface and was in Ministry. So I’d check out Ministry and Ministry would often played with Thrill Kill Kult." 

The information needs of the individual change at different stages of her career and with changes in her products. 

Several courses of action led users to select and abandon systems during the course of pursuing this hobby. We found that users abandoned systems when they perceive the accessibility or efficiency as not valuable to the individual. A user initially utilized a relational system of album liner notes to find a recommendation, abandoned it later when the system became cumbersome when compared to newer systems that were introduced to them. Another user initially utilized the radio system but found the usefulness of the system was inversely proportional to the amount of time spent utilizing the system. The user again abandoned the system in favor of other systems that provided more information. 

"Before I had all of this stuff. When I didn’t have any friends or anything, what I would do is, the only way I had of branching out was, like connections between stuff that I liked. I’d just look in the liner. Read the liner notes. Then I’d look at the discography online." 

4: Information Seeking Processes and Models

4.1 Introduction

Beyond the general behavior patterns found across users in the study, there are two different processes that users engage in to find music. Initially we believed we would find a single process what would describe how users discover new music. However, we found that this is not the case. The majority of our subjects, in part due to our broad population definition, did not engage in a single unified seeking process. Where one group would engage various information sources for information about music beyond the artist and title, another, much larger group did not. Instead, this group simply relies on pop-culture sources to provide them with new music. This group was not so interested in seeking out music on their own, but instead, expressed that they were mainly concerned with locating enough information to acquire the songs that they heard and liked. This was very different than the iterative and engaged process of research of the other group. 

Rather than attempting to unify these two very different processes under a single banner, we resolved this split by looking at the two behavior classes separately, and decided to call these two separate processes seeking and locating. Seeking behavior is characterized by actively attempting to discover new music in response to a non-specific need- to paraphrase; the user does not have a specific recording in mind at the beginning of the search. Seeking behavior attempts to clarify this non-specific need through research and interaction with various information systems until the user has found something specific which he or she believes will fulfill their desire for new music. People who engage in seeking behavior can be thought of as "early adopters" of music, in that they are willing to take a few risks and step into unknown territory a little more actively. Locating behavior is the process of finding the metadata for a particular piece of music. This metadata often consists of song title, artist, and album and is used to facilitate the acquisition of a particular piece of music. The majority of our subjects primarily engaged in locating behavior, while only two of our participants commonly engaged in the seeking pattern. 

4.2 A Summary of Belkin’s ASK Model
While seeking and locating may be different behavior patterns, Nicholas Belkin's ASK model provides a framework to integrate and understand both of them. Belkin proposes that one can represent the information problem of a user as an "anomalous state of knowledge." In this model, an information need comes from a perceived "anomaly" in the user's state of knowledge, hence the clever acronym. The user attempts to resolve this anomaly by querying an information system for transformative texts that alter the user's state of knowledge, hopefully resolving the anomaly. If the anomaly is not resolved, the user queries the system again, now with an ASK that has possibly been transformed by the text returned from the previous query- in this way, the process is iterative. [image: image2.png]Figure3
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The needs associated with the aforementioned processes can both be represented by an ASK, but just because these needs are represented as the same abstract concept does not take away the fact that they are quite different in nature. While both of these needs can be represented by an ASK, they also lie on opposite sides of the continuum of specificity of information need, where Belkin explains that different needs can be easier or harder for the user to express specifically, from a short information "gap" on one end to a network of connections between bits of information on the other (Belkin, 138). The need associated with the locating process is one that is more or less precisely specifiable- the user is searching for a specific "key" to bridge their information gap, meaning their need will not be resolved by anything but this specific piece of knowledge. The need associated with the seeking process is more or less the opposite- there can, indeed, be varying levels of specificity of this process, but on the whole, there is no "key"- the user is simply seeking for one piece of information out of many that will satisfy their need. In this case, it is much more likely that the search process will be an iterative process, with a slightly changing need at each step of the query, and will be repeated until the user is satisfied- indeed, our data supports the fact that this is an iterative process. 

4.3 The Seeking Process

4.3.1 Similarities to Ellis

The seeking process, the behavior we initially intended to explore, turns out to be remarkably similar to the behavior of academics in the social sciences when searching for new ideas for possible research or paper topics, as described by Ellis
. This makes sense- what these subjects are doing does, indeed, most closely resemble research- they are researching in a library of musical content for something that seems like they may find it enjoyable. 

Ellis describes a set of defining characteristics to the behavior which he observed. Interestingly enough, and indeed, to Ellis' credit, we have found that the behavior of our subjects exhibits the same general classes of characteristics, and we have found it quite natural to tune his definitions to our specific topic of research. The topics mentioned in Ellis' paper which we have adapted are as follows: 

· Starting 

· Browsing 

· Chaining 

· Differentiating 

· Monitoring 


[image: image1]4.3.1.1 Starting

Ellis describes starting generally as activities characteristic of the initial search for information (Ellis, 176). In his social scientist example, this was the identification of a key paper upon which to commence the search. In general, starting is just that- a way of formalizing the informal process of the beginning of an idea. The point is that this information chunk, or "text" helps to define the parameters bounding the user's search- to use terminology from Belkin's ASK model, which will be further discussed later, starting defines the "anomaly" the user is attempting to resolve. 

In our research, we say that this is the thing that is used as the initial locus of a seeking process, be it hearing a specific recording of a certain style or of a certain artist, or reading a review on a website, or getting a recommendation from a friend. In some cases, starting is almost entirely introspective, as the subject recalls information about music which they have internalized and finding a piece which they would like to explore further. These are all rather disparate and unrelated, and almost uniformly informal methods, but everyone is exposed to different things at different times with different bodies of experiences, and this category is intentionally somewhat broad to allow for the differences in the individual user's background that are external to the actual seeking process. 

4.3.1.2 Browsing and Chaining

Ellis defines browsing as "semi-directed searching in an area of interest." (ibid.) Again, in his research, this was exemplified by researchers, once they had decided upon their general area of study, identifying journals relevant to their research topic and skimming them. Ellis also defines a process of chaining, which he describes as "following chains of citations or other forms of referential connection between material." (ibid.) In the social science context, this would be the process of looking up an article that was referenced in another as being the source of a certain idea or topic that the subject found interesting. Both of these topics are, to some extent, defined by the source that a user is accessing at a given point in time, but the difference here can be boiled down at its core to the general versus the specific- browsing is when a user filters through a collection of data loosely grouped together by some common thread, where chaining is where a user follows specific links between two points. 

It should be noted that it is somewhat difficult to disambiguate these two processes in our users, partly because of our small sample size, partly because the research cycle for finding new music is generally much shorter (while subjects did not specifically mention time lengths, they would often be able to recount a complete detail of the process in a short space), and partly because the nature of hypertext documents (upon which one of our subjects relied upon to the exclusion of all print material) makes it very easy to switch back and forth between these two processes with such ease that no distinct transition of process is necessary. In the Journals example, it is a very different thing to read a journal than to search in a library for referenced articles. However, in the same sense, there are some sites that are tuned more to browsing than to chaining. 

Seekers make use of online resources such as Discogs (http://www.discogs.com/) and All Music Guide (http://www.allmusic.com) to check up on artist they had heard about or to see the connections between artists they already knew about to other artists that they had possibly not yet heard about- this behavior is chaining behavior. As an example of browsing, one user would browse through music review websites that reviewed favorable artists in the past to see what else they were covering- this is a browse in an area of interest, another subject would tune in to a late-night radio show that covered a specific genre of music he was interested in- these are both "browsing" behaviors. 

4.3.1.3 Differentiating

Belkin describes "differentiating" as "using differences between sources as filters on the nature and quality of material examined." (ibid.) His interviewed researchers expressed that being able to know the difference between various sources, with respect to their specific topic of study, the (sometimes) unique approach adopted by the source, and the quality and level of treatment of specific topics in the source, was a crucial piece of expertise needed in the information retrieval process. Without this process, they assert, the task of finding information would be a nearly Sisyphean task. 

Our subjects did not express the same dire need for differentiation in their search process, most likely due to the fact that they were typically searching through far less sources, but did express that it was an important piece of their process- knowing the biases of the source. One user expressed quite explicitly how information from one specific friend was treated- 

F: What about recommendations from friends?
T: With a lot of recommendations, like I know Brian’s tastes. So when he recommends me a song ,if it’s a heavy song, I almost certainly love it. If it’s a slow song I have to be careful because he likes The Cure and I hate The Cure. So that’s an example. I know where our tastes diverge.

To clarify the point here, our users expressed that most of the information that they received typically was not always coming from their same perspective, and was subject to reevaluation based on where it was coming from. 

4.3.1.4 Monitoring
Again, the Ellis definition- Monitoring is "maintaining awareness of developments in a field through the monitoring of particular sources." This would correspond to the monthly reading of articles in a journal, so that when something new comes out, one stays up to date. 

For example, if someone frequents a specific review site repeatedly, or with every update, this is an example of monitoring. Users reported that there were frequent places which they would check to see if something new had been released- one had a very specific music review website which was checked every week to see what the next things covered were. 

4.3.2 Process Model

This process can essentially be modeled as an iterative process centered around Belkin's idea of an anomalous state of knowledge. Belkin describes the initiation of a search process as such: a user finds that there is a gap or "anomaly" in the knowledge readily available to them, at which point they turn to an information source of some sort to provide them with "transformative texts"- transformative in the sense that they change their state of knowledge, hopefully resolving the anomaly. In the model, the user receives the transformative text, applies it to their state of knowledge (in much the same way a matrix transform is applied) and reevaluates to see if their problem is solved, or, to stay in the framework of the model, the anomaly has been resolved.

4.4 The Locating Process

Locating behavior is a linear process motivated by the desire to acquire a piece of music judged to be so desirable that a copy of it should be owned. This need to acquire music begins when a user encounters the music while going about his or her daily life. This information encounter can happen in many ways, for example one of our subjects describes how she learns about music. “I do sometimes hear a song on a tv show or movie and then go look it up on the internet. For that matter, sometimes I hear songs in cafes and then do the same thing.”
 Information encountering is clear from the way the participant learns about new music while engaged in other activities. The participant is not actively seeking out new music to acquire until after he or she hears a particular piece of music and decides they want it. Further evidence that information encountering and not information seeking is at work here is provided by another participant for whom Radio is often the way they discover new music. “I don’t use [radio], I just hear stuff I like and download it, It’s not like I turn on the radio to find new stuff to download.” This participant does not listen to the radio find new music but rather expects that eventually he will encounter s song he likes. Once a piece of music is encountered and judged desirable to own, information such as song title is needed in order to acquire that music. 

We call the step in which users go from the identification of a particular piece of music that they like to having the information necessary to acquire it the music to metadata gap. The music to metadata gap is an ASK with a well defined goal; the user must link a particular music piece to its associated metadata. Music metadata refers to the information about a piece of music that allows its categorization, storage, and retrieval in information systems. This metadata usually includes the song title; album, artist, genre, and can include information such as the producer, label, and year of the recording. Being metadata it exists independently of the piece of music it is about and therefore frequently when a piece of music is encountered, the metadata for that piece is often separated from the experience of the music by time and space or is missing. This suggests two ways in which the music to metadata gap can be bridged. 
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Often metadata about a song is presented soon after that song is played and in cases where it is missing there are information systems designed to aid in connecting the content of the music to its’ metadata. Radio, TV, and movies often present the metadata about their musical content. Radio stations often announce the song titles and artists in a given set, movies list music metadata in their credits, and some TV shows like “The O.C.” mention the featured artists at the end of the program. In cases where the metadata was missing or missed – say if the radio station announced the upcoming songs before they played them. All or participants were experienced with at least one system for bridging this gap. This supports our characterization of the music to metadata gap as a well defined ASK in a known problem domain. Furthermore, we found little evidence that users needed o go through an iterative process of need clarification which suggests that the need was exact enough to be easy to express. 

Information systems for bridging the music to metadata gap worked by taking advantage of music content or the context of hearing that music. One participant describes how she uses internet search to bridge the gap; “i was in [café] Trabant and I heard a song that I sort of knew but didn't know who it was by so I wrote down the lyrics and came home and googled it...it was Mazzy Star.” Many of the methods of bridging the music to metadata gap rely on using song lyrics to identify the particular piece of music. Internet search engines catalog pages where song metadata and lyrics appear together and are therefore able to connect users who only have one piece with the other. Another participant describes how he uses radio station play lists, “to figure out the name of a song that was played...since I don't always catch the name when I'm listening to it.” This participant has missed the initial presentation of the metadata but knows that radio stations often maintain a list where song metadata is maintained in the order that the songs were played along with a time stamp. There are many different systems that connect a piece of music to the music metadata. None of our participants reported having any problems crossing this gap as long as they could remember a piece of the content of the music they liked or the context in which it was heard. 

5: A Summary of System Design Points

Our investigation into the interactions between users pursuing new music and systems that introduce users to new music has revealed several features that are common to most preferred systems. These features are availability, constancy, and knowledge of the audience. The following paragraphs will demonstrate these principles through example and by providing a short definition.
5.1 Availability

Availability is the principle that recommendations for new music need to be easily accessed and/or queried. Good sources for discovering new music whether passive or active are successful because they are close at hand. Your friends, radio, TV, the internet, and the CD jackets of a music collection are some of the most popular ways to discover new music. Radio is an obvious example of this as radios themselves are ubiquitous and cheap and the signals from a radio stations can cover an entire metropolitan region. Most Americans are literally just the push of a button away from music transmitted by Radio. Interactive information systems such as friends and web sites are also good examples of systems available to almost any person in this country.

5.2 Constancy

Constancy is the idea of a system being reusable, so a user can build up a history. Users tend to follow patterns, and rely on systems that have done well for them in the pas- a user cannot incorporate a system into habitual patterns if it is only available once. Constancy is about having the opportunity to learn a system. Belkin mentions that there are two difficulties encountered by users with information needs- the fundamental one is the user's ASK, but a second problem stems from the user's aptitude at manipulating the system (Belkin 138). The Billboard Top 40 list has been updated every week for decades now. Many radio stations, web sites, and clubs make reference to it as a source of their playlists. While it might not be the most informative or interactive system, it has been used for many years at derives some of it’s authority from the large body of people who use it.
5.3 Knowledge of the Audience

Knowledge of the Audience is the principle that recommendations for new music should be based upon some measure that approximates user taste in music. Whether this is done by tracking purchases, song requests, or playback of music is less important than recognizing that successful systems have a way of gathering feedback from their users that tries to approximate personal taste. Constant feedback is required because not only do different users have different tastes, but also our research found that individual user needs for new music changed over time. Even the successful broadcast systems like Radio and TV have some way to measure their audiences’ needs. Radio stations focus their playlist in a particular genre because people tend to like artists who are similar. TV and movies often incorporate popular music into their programs in order to supplement the visual and vocal entertainment they provide.

6: Recommendations for the Design of Future Systems

6.1 The Role of the Generator
A part of the ASK model that has not been fully explored yet in the context of this report is the role of the Generator and the services it provides to the user. 

In the diagram to the right, we see that before the information is transmitted to the user, it goes through two transformation processes- firstly, the information must be transformed into some set of symbols whose meaning is commonly understood between the user and the source- this is typically a linguistic transformation. Before this transform, however, is another, which is marked as being due to "belief, intent, [and] knowledge of user transformations." (Belkin, 135) This, we argue, is one of the most important parts of the model to consider when designing an information system- assuming the user has posed the question properly, if the system makes incorrect assumptions about the population, the information that is transmuted to text and returned to the user will not be relevant to the user, and the system will fail. As a consequence, when constructing our recommendations, we must be especially careful to not unintentionally mangle the user's intent. 

6.2 A Case for Mimicry

Let's go one step further and think then what this would imply about the "optimal" system and its behavior. Under the ASK model, the system is charged with retrieving the "right" information from the information store it has available to it. But what is the "right" information? Again, under Belkin, the "right" information is defined by the user, and the user's opinion of it- whether the information is good or not. In other words, to provide the right information to the user, the user must select the same piece of information that the user would if the user were given omniscience over the system. Put simply, to provide the "right" information, the system must behave like a user. 

With this in mind, let's look at the anatomy of the user search process again and try to determine how a system tuned to seeking out new music would work. Keep in mind here that we are talking about seeking behavior here, and not locating behavior- locating behavior is not a behavior that we can easily offload to a system in a useful manner. 

Turning back to the terms described above that we have borrowed from Ellis, let's take a closer look at some of these classifications and how we can use them to glean user intent. Starting is loosely defined in our particular context as generally taking current knowledge, possibly focusing on a certain point, and beginning to step out from there. Chaining, in our context, is the process of following links between artists in the hopes of finding something similar, and Differentiating is the process of weighting the information coming from any given source based on knowledge of its practices and predilections. 

In effect, the system which we propose emulates all of these behaviors. It is based upon the idea that users with similar listening habits have similar taste, and each one would probably like the artists that the other listens to, and from this proposition, retrieves information from its data store in the same way that users seek information in the world at large. 

6.3 Audioscrobbler

6.3.1 The Strengths of Scrobbler

Audioscrobbler is a computer system that provides recommendations to a user based on an approximation of their individual tastes. These recommendations are developed by monitoring the user's music listening habits via a plug-in in their audio player and submitting them in the background via the internet to a central database. In effect, it behaves as a small data mining application. 
The system uses the metadata tags on your audio files (or based on an internet lookup of the track titles of the CD that you are playing) to report the artist and title of a song. Each time you "listen" to a song, Audioscrobbler records it- Audioscrobbler defines "listening" to a song as having played the song at least halfway through without seeking through it at any point, to try and prevent ballot-stuffing. This is to give the system an impression of your "starting" point. 

The system provides all sorts of statistics on listening habits of its user base- each user has a profile page which displays which artists the have listened to the most, and each artist has a page displaying which tracks of theirs have been listened to the most frequently, as well as which users are listening to a particular artist the most frequently. However, it's Audioscrobbler's ability to generate recommendations that we are interested in. 
After the user has listened to a certain minimum number of songs, Audioscrobbler compares the data gathered from each user to the data gathered from other users and uses a statistical algorithm to determine who the closest "matches" are, and finds the users that have listening habits that are similar to each other. Audioscrobbler then adds these users to each other's profile as musical "neighbors." The idea behind this is that if a user has similar listening habits to another user, it follows that they most likely have similar taste in music. For each user, it constructs a negative image of what one user listens to compared to what their musical neighbors listen to- this creates a list of what people with ostensibly similar taste have been listening to that the user in question has not been listening to. This process mimics the chaining behavior exhibited by users seeking out new music by attempting to locate similar artists- the only difference is that this chaining is being done through Audioscrobbler's database of listened-to music, rather than through a discography. 
As this system requires no special activities on the part of the user beyond the initial installation of the , Audioscrobbler poses a benefit for users that exhibit both seeking and locating behavior, as it will literally spoon feed you these recommendations. Furthermore, there is a partner website called Last.fm which generates a dynamic radio playlist for each user based on their Audioscrobbler profile as well as their neighbors, and plays music it believes they will like based on their recorded listening habits. 
This system does not involve any face-to-face communication, which was one of the methods that all of our users mentioned as being a valid way for them to discover new music. However, it does emulate a working relationship with the user by at least knowing what they are listening to, and doing some of the work of differentiation for the user. In this sense, the system "knows" the user. 

6.3.2 The Failings of Audioscrobbler

Audioscrobbler's main failing, however, is its lack of any system of user-guided differentiation. Upon its introduction to one individual, they entered the name of an artist that they like, and were repulsed to find out that Audioscrobbler suggested three of his least favorite bands as its top picks for him. This is a bit of an unfair example, as the system only had one user data point to extrapolate from in this example, but the basic idea still stands- as Frank's subject mentioned, sometimes there are people that are into more or less the same thing, with one glaring difference that must be taken into account. Audioscrobbler does not do this. If it was modified to take this research characteristic in mind, it would most likely become more powerful. 

Audioscrobbler also requires some time to start providing the user with accurate data. Worth note is that the system requires time only, not effort- the monitoring is passive and all done in the background. The reason that the system is reliable is that it accepts only what the user actually listens to as input, not simply unqualified assertions of what the user likes. However, enough data to provide an initial estimate can take up to two weeks after installing the software, and may provide some bad picks based on the size of the sample it has taken. 
7: Conclusion

Our key finding in studying this information need was the discovery of the seeking and locating behaviors. Upon considering both of these behaviors in great detail we came to the conclusion that Belkin’s ASK model could be effectively applied to both behaviors.  In addition we were able to draw some similarities between the behavior we identified as the seeking process and Ellis’s model of information behavior. These similarities were an interesting illustration of how the research library models we study can in many cases be applied to real information problems in the world outside of libraries. 
After having identified some user behaviors and comparing those empirical observations with the formalized models that we have studied over the quarter we were able to identify some critical elements in the design of systems meant to meet this information need. Using these elements and again referring to Belkin’s ASK model we proposed some recommendations for the design of future systems. 

Appendix A: Controlled Vocabulary

Over the course of this study our team developed a Controlled Vocabulary with which to describe the users, the behaviors and the systems that we encountered. 

A1: Terms Used to Describe Users

active user

a user that generally displays seeking behavior instead of locating behavior. It's useful to keep in mind that activeness and passiveness are on a scale rather than being mutually exclusive categories. 

passive user

a user that displays more locating behavior than seeking behavior. See the definition of active user for a more detailed understanding of this term. 

personal taste

a list of artists that a user prefers 

new music

Music that is novel to the user, irrespective of when it was created. 

A2: Terms Used to Describe Behavior

seeking

actively attempting to discover new music in response to a non-specific need. By active, we mean that the user's input directly affects the output. (listening to the radio and being passively exposed to music vs. Reading and participating in research and idea-sharing on music websites) 

locating

finding metadata to find a recording of music, such as the name, the artist, the publisher, etc. 

non-specific need

Basically the quality that defines the initial state of the seeking behaviour. a.k.a. anomalous state of knowledge 

chaining

following one piece of information to find more sources about a given artist. ie: finding other albums that an artist played on or determining the producer of an album and finding other albums that they produced 

generator

A source that produces information for a user. 

understanding

A relationship between an generator and a user that helps the user figure out the generator's world view and the way the generator seeks information 

trust

the user trusts the generator in the sense that their time will be rewarded when the user performs the locating behavior based off of their suggestion. Trust usually comes by liking a song, or on more extreme cases, being a fan of the author. 

acquisition

purchasing or otherwise adding music to a collection 

A3: Terms Used to Describe Systems

Complementary artists

Artists that share the same audience. 

Constancy

A system is more than one-time-use, and a user can build up a history. This is important as users tend to follow habitual patterns- a user cannot incorporate a system into habitual patterns if it is only available once.. 

Knowledge of Audience

recommendations for new music should be based upon some measure that approximates user taste in music (acquisition, playback, etc). This is important as different people require different kinds of information. 

Availability

recommendations for new music need to be easily accessed and/or queried 

Dynamic Artist Grouping

the ability to group artists based on use information 

Information Gap





Music Metadata





Experience Music





Yes (redefine)





No





Relevant?





Sources





Need








� Faibisoff, S. G., & Ely, D. P. (1976), Information and information needs. Information Reports and Bibliographies, 5, 2-16


� Ellis, D. (1989). A behavioral approach to information retrieval design. Journal of Documentation, 45.3, 171-212.


� Insert interview reference here





�Yo yo yall, let’s get a good title going. 
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