JabberWocky: Crowd-Sourcing Metadata for Files

Varun Bhagwan
IBM Almaden Research Center
650 Harry Road
San Jose, CA 95120
vbhagwan @us.ibm.com

Abstract

Finding relevant files in a personal file system continues
to be a challenge. It is still easier to find stuff on the Web
with its exponential growth than in one’s personal file sys-
tem. Yet, the exponential growth of personal data renders
the current services of personal file systems increasingly in-
adequate. A reason for this failure is the “cold-start” prob-
lem: algorithms that dramatically improve a user’s abil-
ity to find documents on the Web become ineffective in per-
sonal file systems because there is not enough information
about these documents. We propose JabberWocky, a service
that allows users to manage the content of their personal
file system by leveraging semantic relationships available
on the Web. More specifically, JabberWocky is using key-
word/resource associations of social bookmarking web sites
as a basis for recommending keywords for files. We chose
social bookmarking web sites because of their popularity
and because the assignment of keywords (a process also re-
ferredto as “tagging”) is an established and popular way to
manage photos, music, movies, and audio resources on the
Web — very much the kind of resources that need to be man-
aged in personal file systems. The goal of JabberWocky is to
overcome the “cold-start” problem of personal file systems
and to provide recommendations in a scalable way while
maintaining the user’s privacy. In this work-in-progress re-
port we describe the motivation and challenges of design-
ing a system like JabberWocky, present the initial design of
an on-going user study, and briefly discuss what we have
learned so far.

1 Introduction

Tagging refers to the act of associating content with ap-
propriate keywords or phrases, and is primarily a human-
powered activity. Tagging has been universally acclaimed
as an effective means to classify (and subsequently find) in-
formation, be it in the forms of images (flickr), web-links
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(del.icio.us), videos (youtube), or audio (last.fm). The suc-
cess of tagging on the Web has led to the introduction of
new solutions and services that attempt to mitigate the chal-
lenge of efficient and effective content classification and re-
trieval in personal file systems. The ability to tag content in
personal file systems has been offered through many soft-
ware components, within browsers, and through file system
integration. Even so, usage of tags at the file system level
has been very limited. This is due to a couple of reasons.
First, there is still a significant amount of human effort re-
quired when creating tags for individual files. A great in-
hibitor in being able to use tags to seek information is the
manual activity of tagging each and every document and the
associated cognitive effort to come up with appropriate tags.
Second, the social aspect of file distribution across file sys-
tems has not been leveraged. In other words, if user Alice
has already tagged a file that is also present on user Bobs
file system, then the existing set of tags from Alice (and
possibly other users) are generally not available to Bob.

One way to reduce the cognitive overhead of tagging is
to use automatic tag recommendation [11, 18, 19, 1]. Tag
recommender systems depend on a large collection of ex-
isting tagging events. In environments such as personal file
systems such a collection generally does not exist, making
tag recommendation difficult and ineffective. We refer to
this problem as the “cold-start problem” [16].

We propose JabberWocky, a service that allows users to
manage the content of their personal file system by lever-
aging tagging information available on the Web. We do this
by formulating a strategy for tag-recommendation and auto-
selection of tags that overcomes the cold-start problem. In
this work-in-progress report we first give an overview of
JabberWocky’s design, then discuss our evaluation method-
ology, present preliminary results of an on-going user study,
and conclude with related work.
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Figure 1. JabberWocky Architecture.

2 Approach

Our goal is not to invent another recommender system.
Instead, we focus on novel ways to mine the existing meta-
data present on internet and intranet bookmarking services
to provide an effective, personalized service for tag recom-
mendation for files, and to provide this tag recommendation
service to a large number of users. This allows us to over-
come the cold-start problem associated with recommender
systems in file systems by automatically adding relevant
metadata to files. Our approach is completely agnostic to
the standard file system hierarchies or semantics, and treats
each file on an individual basis.

The JabberWocky service (Figure 1) consists of three
components: (1) the social bookmarking service maintains
a large collection of tripartite associations between users,
documents, and tags (e.g. Dogear [6] or any other social
bookmarking service that provides access to these associa-
tions), (2) the agent accesses these associations to perform
tag recommendation on actively used documents and auto-
matically tags untagged documents based on document sim-
ilarity, and (3) the search engine that allows users to execute
queries.

The social bookmarking services collects tripartite asso-
ciations: the user performing the tagging (u), the entity be-
ing tagged (d), and the set of tags (7, 4) used by u for d. If
document d is determined to be similar enough of the tagged
document d, then the set of tags T, 4 can be recommended
as tags for d.

The agent computes pair-wise similarity between docu-
ments in a personal file system and the tagged documents
on a social bookmarking service and supplements untagged
files with suitable tags from near-similar bookmarked doc-
uments. When working with a document, users can invoke
the agent, which then suggests tags based on document sim-
ilarity. At that time, the user can de-select any unwanted
tags, as well as add their own tags. This newly created asso-

ciation between the document and its tags is stored locally,
as well as communicated to the cloud-based web-service so
as to potentially benefit others with similar documents.

For the search engine we plan to start out with search
engines that are provided by contemporary file systems. But
we plan to replace it with our own search engine to explore
different ranking strategies.

Document similarity has been studied in great detail in
the context of de-duplicating content in the World Wide
Web. Popular search engines have employed techniques
based on shingling algorithms [3, 10, 17] to find near-
duplicate web pages. We employed shingling for document
similarity in an initial version of JabberWocky’s agent.

If each document is broken down into a set of content-
based features (e.g. top keywords), then additional distance
metrics such as cosine distance and jaccard distance can be
used to determine document similarity. It should be noted
that this is a higher-order mechanism for establishing docu-
ment similarity since it uses document content (as opposed
to the shingling approach, which uses numeric fingerprints
to determine near-similar documents).

The challenges of our approach are the following: (1)
the identification of files that the user wants to tag: an in-
formal analysis of a small sample of personal file systems
showed that the over 90% of all files that are not of direct
interest to the user but mainly contribute to a functioning
system. (2) The comparison of a potentially large amount
of data contained in bookmarked content with a typically
large amount of potentially sensitive data contained in per-
sonal file systems. We expect to heavily use various forms
of fingerprinting as well as methods of compression. (3)
The distribution of the recommender service into a scalable
global component and a personalized local component to
minimize the exchange of data for scalability and privacy.
(4) The evaluation of JabberWocky depends on the subjec-
tive judgment of individual users since the content of their
personal file system is by definition not available for public
analysis.

3 Methodology

Evaluating our approach is posing a significant chal-
lenge: due to the subjective nature of tagging it is difficult
to quantify what is a “good” tag, especially in relation to
another “good” tag. In particular, we need to be able to
evaluate the following: (1) tag quality, (2) tag coverage, (3)
tagging effort, (4) searching effort, and (5) tag re-use.

Unfortunately, we are not aware of evaluation methods
that allow for quantifiable measurements of some of the
above metrics. We believe that our ongoing user-study (next
section) will allow us to evaluate the first criteria, as well
strongly support the fourth criteria. We are currently seek-
ing evaluation methodologies for the remaining items.



We are basing our experiments on two data sets,
one from a popular public bookmarking service called
Del.icio.us and one from IBMs enterprise-wide bookmark-
ing service called Dogear [6].

The Del.icio.us dataset is a collection of over 1000 web-
links that have been bookmarked by a single user over a
period of several years. These pages have been crawled, the
html converted to text using Perl utilities (non-html pages
were ignored), and a docIDtags mapping created. Note that
owing to web-decay, several of the pages have either gone
missing, or have been modified such that the original set of
tags are no longer applicable, and have been ignored as a
result.

Our Dogear data was collected in late 2008, and consists
of nearly half-a-million user-URL entries. The set of unique
URLs (after rudimentary cleanup) was nearly quarter of a
million. The total number of users who tagged at least one
URL was over ten thousand. On average, each URL was
assigned 4 tags. A total of 65k unique tags were used.

4 Results

We have conducted two initial experiments to validate
our approach, and a third experiment (a user-study) is un-
derway. In the first experiment, we took our Delicious
dataset, and computed the top-5 tags for each document
using standard text mining techniques. These tags were
then compared against the user-created tags for the same
documents. We found at least one match in a quarter
of the documents. This result was promising because it
showed us the possibility of tremendous improvement in
tag-recommendation if document similarity was taken into
account. In order to test this hypothesis, we conducted a
one-off study where an enterprise users work directory was
analyzed, and its documents compared against the docu-
ments from the Dogear system. To determine similarity,
we employed the shingling technique described in Section
2. It became clear rather quickly that although shingling
works really well for the web, it has limitations when ap-
plied to smaller datasets that are heterogeneous in nature.
We are currently investigating higher-order similarity us-
ing standard text-mining approaches (e.g. bag-of-words and
document summarization), and initial results have been en-
couraging.

Finally, in order to evaluate the potential of improved tag
quality, we have designed a two-part user study (Figure 2).
In the first part, we present users with a document and a set
of system generated tags. The user is asked to make one
of three selections for each tag: a) Spot-on, b) Somewhat
relevant, and c) Discard. No tag is selected by default, so
the user can choose not to make a selection. Similarly, users
are allowed to skip documents. In addition to the system
suggested tags, users have the option of entering their own
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Figure 2. Evaluation Interface.

tags.

In the second part of the study, we take into account the
users input during the first part, and use that to generate a
new set of tags (akin to our services leveraging the “wisdom
of the crowds”). The users are then presented with both the
sets of tags, and asked to choose which of the two tag-sets
they prefer (they are not told which tag-set is new and which
one is the original tag-set).

Although we are still in the process of collecting for-
mal results from this study, we have made a few interesting
observations. First, users have reported that scanning the
document by applying the search function to one or more
of the suggested tags is a quick (and accurate) way to de-
termine the key points in a document. Second, the users
attitude towards a recommendation is primed by his or her
initial experience: once the user finds the top 1-2 tags to be
spot-on he or she tends to overly trust the rest of the recom-
mendations provided by the system, and the converse is true
as well. This provides extra challenges for our evaluation of
recommendation quality.

5 Related Work

Our goal is to import existing human-created metadata
from the Internet into individuals desktops, thus helping
them better manage their information. Online websites have
provided tagging services for a few years now. This has al-
lowed users to add tags to content of all types, including im-
ages, video, text, academic publications and the like. These
tags have in-turn enabled users to find, classify, relate and
aggregate content like never before. Tag recommendation
strategies [11, 18, 19, 1] have been proposed to aid in the
tag-selection process.

In [8], the authors presented seven different functions
performed by tags. They also reported the strong bias on
users part towards using general tags (as opposed to more
specialized tags). They showed that the first tag used had the



highest median rank, or the greatest frequency, compared to
the rest of the tags which generally had a decreasing me-
dian rank. This result is very critical for systems such as
ours since they auto-add tags to files.

Leveraging the wisdom of the crowds to generate appro-
priate keywords has been looked at in other contexts such
as [7], which attempts to select and recommend appropriate
keywords for targeted advertisements.

Tags have also been introduced into the file system, al-
beit without any remarkable sharing component. Operating
systems such as Windows Vista (Metatags) and Apples OS
X support tags. In addition, specialized filesystems such as
TagFS [2] (now tagsistant) have also been developed. None
of these however account for the tremendous bootstrap re-
quired to add tags to existing content.

The idea of the Semantic Web has also arrived at the
desktop, by way of Semantic Desktops, which translate
the tools and protocols developed for the Semantic Web to
enable better management and integration of content and
applications at the desktop level. Efforts such as MITs
Haystack [15] and the IRIS project [4] have attempted to
bring semantic-tooling and technology to the desktop. Al-
though this will hopefully enable desktop applications to
communicate with each other, a system such as ours is re-
quired to be able to effectively exploit Desktop content.

At the file-system and application level, the authors in [9]
proposed means to create relationships and demonstrate
provenance within files by tracking the coincidence of dis-
played content. The Universal Labeler [12] attempts to in-
tegrate information by enabling labels on a task or project
specific basis. The Graffiti system [13] enables sharing of
metadata across file systems and users. It aims to make the
generated metadata available to applications and users alike.

Commercial enterprises developed bookmarking sys-
tems such as IBMs Dogear [14], which allows employees to
bookmark and add tags to web-links (both internal and ex-
ternal), Mitres Onomi [5], a trial social book-marking soft-
ware for the corporate intranet, and IBMs Fringe [6], which
enables employees to tag other people with words describ-
ing their expertise or interests.
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