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Introduction

Over the past few years recommender systems have
emerged to assist users in finding pertinent informa-
tion on the Internet. These systems have the following
limitations.

¯ They are designed to handle different types of infor-
mation and applications using different recommen-
dation formats. The recommendation content comes
in two different forms: enumerated and free text. Al-
though the enumerated form is simple to understand,
its inflexibility limits its usefulness. The free text
form allows evaluators to contribute a wider range of
annotation semantics; however, it makes automatic
processing of information difficult.

¯ The issues of determining recommendation credibil-
ity and of finding incentives for evaluators to pro-
vide recommendations are problems that need to be
worked out.

¯ These systems lack a general business model. So far,
the systems are free for the consumers or are sup-
ported by advertisers only.

The Framework

To address these limitations of current recommender
systems, we propose a framework supporting collabora-
tive filtering of any type of information. Our framework
represents an annotation as an object with various at-
tributes instead of as an unstructured file. This repre-
sentation provides the ability to handle both enumer-
ated and free text annotation structurally. The frame-
work consists of three building blocks: annotation se-
mantic categories, determination of the expertise of the
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annotators, and a charging mechanism. It allows ap-
plication developers to build on top of the framework
using an API. We plan to furthur integrate this frame-
work with electronic commerce.

Annotation Semantics

Other systems, like the Tapestry system (Goldberg et
al. 1992) allows mail readers to say either they "Like"
or "Hate" a message while the GroupLens(Resnick et
al. 1994) allows readers to provide a numeric score,
from 1 to 5. The evaluators cannot express any fur-
ther opinions with such annotations. Using free text
comments, evaluators can more generally express their
thoughts about an object. Our framework allows both
enumerated and free text annotation.

Our Approach
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Figure I: Annotation Contents

We define a set of annotation semantic categories to
classify the free text annotations and provide struc-
ture. The annotation semantic set consists of Refuta-
tion, Approval, Example, Correction, Illustration, Con-
firmation, Revision, and Comment. Thus, the annota-
tors can categorize their own annotations. Though it
requires more work from the evaluators, it allows the
automated processing of the annotations and reduces
the processing complexity. A generic category is pro-
vided. Figure 1 depicts the spectrum of solutions with
our approach in the middle.
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Annotation Credibility

We introduce the notion of "expertise" to help identify
experts in our system. People are experts in various
fields. It is preferable that people who have knowl-
edge of a subject be the ones who contribute evalua-
tions. Annotations provided by experts are more valu-
able than those made by amateurs.We are investigating
techniques to determine the expertise of the annotators.
One of the techniques is Cosine Similarity (Salton Y~
McGill 1983) comparing an evaluator’s profile and an
object’s profile. The profiles of the evaluators are cre-
ated from their resumes and their publications. The
process of checking the validity of a person’s documents
may be done out-of-band during a registration phase.
The expertise of evaluators can be used to help deter-
mine the credibility of the evaluations.

Charging Model

Up to this point, none of the annotation systems are
equipped with a charging model which can enforce
the evaluation integrity and prevent negative influences
from advertisers. We investigate charging models as a
possible solution to the cold-start problem. Charging
provides an incentive to evaluators to provide evalua-
tions. We are looking into a hybrid of the subscription
and transaction models, which uses electronic credits as
a reward for evaluators who make early and useful eval-
uations. The users in the system are required to pay
an initial fee to receive the service. The user accounts
are established and the credits are set. The consumers
need to pay per each access of the evaluations. The
evaluators earn credits for useful evaluations. The ad-
vantage of this model is that it does not predetermine
who will be consumers or evaluators. The usefulness
of the evaluations can be determined by the evaluator’s
level of expertise and the reader’s votes. The proportion
of the credits earned by each evaluator is determined by
the level of expertise on the topic and is a function of
the votes and the number of hits for the evaluation.
Therefore, the annotators whose evaluations are more
worthwhile will be paid more than those whose opinions
are simply provided. A scenario of our credit transfer
is shown below.

Figure 2: Account establishment

When subscribing to the service, reader A pays a sub-
scription fee. The annotation Server establishes reader
A’s account and sets reader A’s initial credits. See Fig-
ure 2.

Figure 3 shows the transaction steps taken by a
reader retrieving an annotation. First, a reader requests
an annotation from the annotation server. Next, the an-
notation server searches and retrieves the requested an-
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Figure 3: Reader transaction when retrieving an anno-
tation

notation. After sending the reader the requested anno-
tation, the server decrements the reader’s credits. For
simplicity, we assume that the cost for accessing any
annotations is 1 credit. However, a pricing policy can
apply here to set the price of each annotation.
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Figure 4: Transaction when paying an evaluator

The number of credits earned by an evaluator can
be determined by the the evaluator’s expertise and the
reader’s votes. Figure 4 shows the transaction steps
taken when an annotation server pays an evaluator.
From the annotation’s attribute values, the number of
credits paid to the evaluator B is calculated as a func-
tion of the number of votes and the number of hits.
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