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Abstract

Large information repositories, such as the

World Wide Web or Usenet News, o�er an

amazing wealth of information. Searching for

valuable information is an e�ort that perma-

nently occurs in organizations and that con-

tributes to the organizational memory. Ac-

tive collaborative �ltering builds on the ex-

ploitation of the results of this e�ort by en-

couraging the members of an organization to

share information with others. To this ex-

tent, the members are provided with a tool

that allows for the distribution of information

with little e�ort. However, it is unclear which

strategy is best to bootstrap or to enhance a

self-supporting information dissemination ac-

tivity. In this paper, we report on experiences

we made when trying to bootstrap an active

collaborative �ltering activity in a medium-

size organization. Our experiences suggest to

view collaborative �ltering as groupware in or-

der to explain certain di�culties and to learn

from the experiences with groupware.

1 Introduction

Large information repositories, such as the World

Wide Web (WWW) or the global conferencing sys-
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tem Usenet News, o�er an amazing wealth of informa-

tion potentially suited to answer almost every ques-

tion. Unfortunately, the information out there is not

knowledge per se but the information has to be inter-

preted and to be used by humans in order to become

knowledge [2, 10]. To this end, the relevant informa-

tion has to be located �rst. Consequently, ways to lo-

cate useful information in the information jungle have

become an increasingly hot topic.

So far, various tools have been developed to enable

individual users to actively search information repos-

itories for the information required. MetaCrawler

1

,

AltaVista

2

, HotBot

3

, and DejaNews

4

(the latter is

specialized on Usenet News) are prominent examples

for so-called search engines helping users to locate in-

formation in the web information jungle. Most search

engines utilize proven information-retrieval techniques

to deliver all information matching the user's query.

However, to this extend, search engines require the

user to explicitly describe the desired information, i.e,

the user has to be aware of his or her interests. Also,

the user must be willing to spend a signi�cant amount

of time on searching for the information.

A shift in perspective from individuals to organiza-

tions reveals that turning information into knowledge

is a permanently occurring, distributed e�ort (e.g.,

[2]). Members of organizations often search informa-

tion repositories in order to satisfy their personal in-

formation needs. The expertise needed to �nd rele-

vant information in the information jungle is an impor-

tant part of the organizational memory and ensures a

constant 
ow of new knowledge into the organization.

However, although all this contributes to the organi-

zational memory, the e�ort is mostly geared towards

1

http://www.metacrawler.com/

2

http://www.altavista.net/

3

http://www.hotbot.com/

4

http://www.dejanews.com/

C. Lueg 16-1



individual information needs.

An open question is how an existing information

sharing culture could be supported and enhanced.

Also, it is unclear how to bootstrap a self-supporting

information dissemination process. The issue is not

merely a technical one in terms of adequate tools to

disseminate information. Since it is crucial to en-

courage individuals to disseminate information and to

share informationwith others, the issue is to bootstrap

and to establish an \information sharing culture".

In this paper, we report on experiences and lessons

learned when trying to bootstrap a self-supporting in-

formation dissemination process. We proceed as fol-

lows: �rst, we brie
y summerize the active collabora-

tive �ltering idea. Then, we describe an experiment in

bootstrapping an active collaborative �ltering process

within a medium-size organization. To this extent,

we describe the dissemination tool being used in the

experiment and discuss some of the assumptions un-

derlying the development and the introduction of the

tool. Then, we discuss the results of the experiment

and contrast our assumptions with the results of an

informal inquiry conducted after the experiment. Fi-

nally, we discuss lessons learned by interpreting active

collaborative �ltering as groupware and by comparing

our experiences when trying to introduce an active col-

laborative �ltering tool with experiences made by oth-

ers when trying to introduce groupware applications

as reported in the literature.

2 Active Collaborative Filtering

Members of organizations often search information

repositories in order to satisfy their individual informa-

tion needs. The idea of \active collaborative �ltering"

is to exploit the results of these individual e�orts to lo-

cate interesting information in the information jungle.

Such results are especially valuable since the informa-

tion has already been found to meet certain quality

criteria. Active collaborative �ltering builds on en-

couraging the members of an organization to share

interesting information with others. The term itself

has been introduced at the 1995 CHI conference to

describe a collaborative �ltering application at Lotus

Corporation [11]. \Active" as opposed to \passive"

stresses that there has to be an intent on the part of

the person who located this particular information (or

the location) to share with others.

In order to bootstrap an active collaborative �lter-

ing process, participants are supplied with a tool allow-

ing them to easily distribute \pointers" (see below) to

others. The Maltz and Ehrlich tool [11] is implemented

as an augmentation to the commercial groupware ap-

plication Lotus Notes. The tool adds an additional

button to the Lotus Notes SmartIcons bar. Clicking

the button prepares a \pointer" to the Notes document

the user is actually browsing. Such a pointer is a docu-

ment reference which is automatically augmented with

some contextual information, such as the title of the

document, its creation date, and the database name.

In addition, the user may add comments to the pointer

and may send the pointer to private/group databases,

distribution lists, email, or information digests [11].

The tool has been successfully introduced at Lotus

Corporation in 1994 and is still used by a few people

[1]. In the context of this paper, the experiences made

with the introduction of the tool at Lotus Corporation

are the most interesting thing since these experiences

are quite di�erent from ours (see below).

3 A Java-Based Approach to

Active Collaborative Filtering

Encouraged by the success of the Notes �ltering ap-

plication, we have developed the Collaborative Rec-

ommender Agent CORA [8] which is an asynchronous

distributed system for active collaborative �ltering of

World Wide Web documents [9]. Similar to the Maltz

and Ehrlich dissemination tool for pointers to Lotus

Notes documents, CORA enables users to recommend

URLs (i.e., the locations of webpages) by issuing a

single mouse click. However, CORA is not based on

the proprietary Lotus Notes application but on the

widely available Java/Javascript framework. CORA

users are provided with a personal recommendation

agent that monitors the user's web browsing behav-

ior. The agent recognizes the webpage the user is

actually browsing and displays the URL in a special

recommendation window (see �gure 1). If the user

decides to recommend the URL to some user-de�ned

group of recipients, the URL can be sent o� by click-

ing the corresponding icon. Besides supporting the

sending of URLs, the agent also supports the users in

reviewing URLs he or she received from others. Rec-

ommended URLs are listed in the same window that

is used for sending recommendations (see �gure 1).

A single mouse click on a recommended URL opens

an additional browser window and displays the corre-

sponding webpage.

In addition, CORA's interface provides an indica-

tor for \use wear". The idea of \computational wear"

has been investigated by Hill et al. [7] in order to visu-

alize the interaction with computational objects, e.g.,

the usage of documents, with the help of attribute-

mapped scroll-bars. These scroll-bars can be used to

visualize \edit wear" data, such as how often which

sections of a document have been modi�ed or which

author wrote which part of a document. Similarly,

\read wear" data indicates which parts of a document

have been mostly read. As with CORA, \use wear"
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Figure 1: WWW interface of the active collaborative

�ltering tool CORA (explanations in the text)

is used to visualize if and -to a certain extent- how a

recommended webpage has been used by the recipients

of the recommendation. The size of the letters L, T,

and R symbolizes the amount of links followed from

the recommended webpage as starting-point, the time

spent viewing the page, and a special recommendation

factor (see �gure 1) which is computed on the basis of

the past usage of recommendations.

The development of CORA was based on the as-

sumption of three basic requirements. First, a suc-

cessful active collaborative �ltering system (i.e., a sys-

tem that is actually used) has to be easy-to-use. A

long history of unused and therefore useless tools in-

dicates that users are perhaps willing to inspect a new

product but they are usually not willing to spend a

lot of time to �nd out about how the product works.

Moreover, experiences with collaborative �ltering sug-

gest that the e�ort required to recommend information

should be as low as possible. CORA enables users of

the WWW to send and view recommendations by is-

suing single mouse clicks.

In addition, sending a recommendation should not

require the user to mentally switch between various ap-

plication contexts as it is necessary if the user utilizes

an email tool to send a reference to a web document.

With CORA, all sending and receiving activities occur

within the same browser context.

Last but not least, using CORA should not require

any exotic hardware or software. This requirement

was motivated by the demands of realistic testbeds

that are commonly heterogeneous computing environ-

ments in these days. CORA has been implemented

as a platform-independent Java/Javascript framework

and can be used with most current browsers.

However, besides imposing stringent technical re-

quirements, we assumed that we were able to raise

interest in (active) collaborative �ltering. Moreover,

we assumed that providing a comfortable tool to eas-

ily disseminate webpage recommendations would en-

courage users to share URLs with others. A few en-

thusiastic users could be su�cient to bootstrap a self-

supporting information dissemination process.

4 An Experiment in Active Collabora-

tive Filtering

In order to verify our assumptions, we tried to estab-

lish the usage of CORA at the local computer science

department. In terms of human and computational

resources, the department is a well-suited testbed. It

comprises approximately 100 researchers with scien-

ti�c backgrounds reaching from biology and psychol-

ogy to computer science and engineering. The de-

partment's computational equipment consisting of Sun

workstations, PCs, and Macintoshs, is a typical exam-

ple of a heterogeneous computing environment.

In particular, we assumed that the WWW is fre-

quently used at the department so that participating

in active collaborative �ltering would be bene�cial for

the members of the department. In addition, we as-

sumed that we were able to bootstrap a self-supporting

information dissemination process at the department.

CORA has been announced on a mailing-list com-

prising all research assistants and several alumni of

the department. The invitation email included a short

introduction of the person responsible for the email,

a brief summary of active collaborative �ltering, and

a reference to CORA's homepage which is located on

the department's webserver. The aim of the email was

both to announce CORA's homepage and to raise in-

terest in (active) collaborative �ltering.

Several weeks after CORA's introduction, the log-

�les of the webserver showed a considerable hit rate on

CORA's homepage. The homepage had been accessed

from 55 di�erent machines; 32 accesses originated from

within the department, 4 from further places within

the university, and some additional from outside the

university. The total number of slightly more that

30 accesses might be interpreted as if we reached ap-

proximately 30% of the recipients and as if we raised

considerable interest in CORA.

However, despite generating a lot of hits on CORA's

webpage, the introduction of CORA did not raise par-

ticular interest in terms of usage or feedback. We

clearly failed to bootstrap an active collaborative �l-

tering process.

5 Investigations

In order to shed light on the course of the experiment

we conducted an informal survey on the basis of the

same mailing list as being used for the CORA an-

nouncement. We achieved a response rate of almost
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50% (49 responses of approximately 100 recipients)

which is considerably higher than the hit rate of 30%

on the CORA homepage. The di�erence might be in-


uenced to the fact that the introductory email has

been sent by a student writing his diploma thesis at

the department while the questionnaire has been sent

by one of the department's research assistants.

The experiment was based on the assumption that

the WWW is being heavily used at the department and

that most browsers are technically su�cient for using

CORA, i.e., the browsers are Java/Javascript-enabled.

The results of the survey show that the assumptions

concerning the WWW usage were correct since most

participants use the WWW every day (see table 1).

Frequency Count Percent

Daily 44 90%

Weekly 4 8%

Monthly 0 0%

Less 1 2%

Table 1: WWW usage at the department

Also, the assumption about the browsers used at the

department was reasonable. Actual browser versions

that support Java/Javascript are widely used at the

department (see table 2). Indeed, only 8% (4 out of 49)

of the participants claimed that technical reasons kept

them from inspecting CORA although the announce-

ment even mentioned the 4.x version of the Commu-

nicator as a requirement for using CORA.

Browser Count Percent

Netscape Navigator 1 2%

Netscape Navigator 3.x 9 18%

Netscape Communicator 1 2%

Netscape Communicator 3.x 1 2%

Microsoft Explorer 3 6%

Microsoft Explorer 3.x 4 8%

Lynx 5 10%

Netscape Navigator 4.x 11 22%

Netscape Communicator 4.x 22 45%

Microsoft Explorer 4.x 7 14%

Table 2: Browsers used at the department (several

participants named more than one product). Browsers

in the lower part are suitable for using CORA.

In addition, the survey revealed that there is already a


ow of recommendations at the department and that

so-called \information sources" [11] exist (see table 3).

All of these frequently (i.e., daily) recommendations

sending persons claimed to use up-to-date browser ver-

sions that are suitable for CORA.

Recommendation rate Count Percent

Daily 8 16%

Weekly 12 25%

Monthly 19 39%

Less or none 10 20%

Table 3: Existing 
ow of recommendations

Put in a nutshell, the technical requirement of a

Java/Javascript enabled browser seems to be an ac-

ceptable technical requirement although it actually

prevents some persons from using CORA. Also, the

asymmetric \information consumption" situation at

the department is somehow similar to the situation

observed at Lotus Corporation (as reported in [11]).

Unfortunately, the results of the experiment do

not provide much information on the extent to which

CORA itself has met the expectations of its potential

users in technical terms. In particular, we could not

get insights into the bene�t of providing users with

\use wear" in an active collaborative �ltering context.

Interest Count Percent

Announcement missed 15 31%

Interested but lack of time 23 47%

Not interested in collab. �lt. 9 18%

Not interested in agents 3 6%

Purpose and bene�t unclear 3 6%

Additional information 25 51%

No additional information 20 41%

Table 4: Expressions of interest

Concerning the experiment itself, we assumed that

we could raise enough interest in active collaborative

�ltering to bootstrap a limited, self-supporting �lter-

ing process on the basis of CORA. Furthermore, we

assumed that announcing the tool on the internal mail-

inglist would be su�cient. The survey indicates, to the

contrary, that the email announcement failed to get

the attention of a large part of the participants (see

table 4). Also, the overall interest in \collaborative

�ltering" was moderate. The interest is equally dis-

tributed among the participants. Asked whether they

would like further information on collaborative �lter-

ing, 51% of the participants answered in the positive.

However, 18% of the participants stated that they were

actually not interested in collaborative �ltering at all.

Also, 41% answered in the negative to the question

whether they were interested in further information

on collaborative �ltering. These results should also be
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interpreted carefully since the questionnaire has been

sent by a member of the department and the answers

have not been anonymized.

The results of both the experiment and the informal

survey conducted after the experiment indicate that

important reasons for the lack of acceptance of CORA

can be found in the startup phase of the experiment.

It seems as if it is not so much the technology but the

idea that did not make its way. This assumption is

supported by the statement of some participants that

they did not associate sharing URLs with collaborative

�ltering and that they did not see any good reason for

sending and commenting on URLs. Others did not see

the bene�t of using the tool. This clearly suggests that

further active collaborative �ltering activities require a

detailed planning of announcements and experiments.

Besides using di�erent communication channels, such

as email announcements and announcements written

on paper, a combinationof the announcements with in-

troductory talks and/or demo sessions should be taken

into consideration. A related issue is that we probably

failed to convey the active collaborative �ltering idea.

Thus, the potential bene�t of participating in active

collaborative �ltering has to be outlined in more de-

tail.

6 Lessons Learned: Collaborative Fil-

tering and Groupware

When investigating our problems with establishing

(active) collaborative �ltering, we detected striking

similarities with problems that are well-known in the

context of groupware [4]:

� Lack of upper management support

� Need for user acceptance

� Bene�t depends on usage

� \Cold-start" problem

Typical groupware applications in this context are

project management applications, meeting support

systems, co-authoring applications, work
ow systems,

and group calendars [5].

First, collaborative �ltering and groupware are typ-

ically not an issue of particular concern for upper man-

agement. It is therefore unlikely that upper manage-

ment will become involved in promoting a collabora-

tive �ltering application. This is quite di�erent to the

introduction of large organizational information sys-

tems where the use may be promoted and supported

by the upper management [5].

The lack of upper management support implies that

the success of a collaborative �ltering application or

groupware application depends on the acceptance of

the application. The use of an application has to

emerge bottom-up. Examples from the literature, e.g.,

the active �ltering tool [11] or electronic calendars [6],

show that this indeed happens. The Knowledge Pump

[3] approach, however, includes an additional market

system to provide more bene�t for those supplying in-

formation.

Then, the bene�t of collaborative �ltering and

groupware becomes e�ective only if a corresponding

application is used by several persons. In addition,

the potential bene�t is probably not obvious at �rst

sight. This is an issue of introducing the application

in the right way to raise interest.

Finally, collaborative �ltering is similar with group-

ware in that both have to overcome the so-called cold-

start problem. As long as an application is not used

by several people, the bene�t does not pay. Experi-

ences at Lotus Corporation [11] have shown that most

active collaborative �ltering participants will passively

wait for information provided by others (or \the sys-

tem") rather than actively distributing information.

This means that some volunteers have to provide infor-

mation without directly gaining bene�t. Experiences

with traditional collaborative �ltering systems, such as

[12], show that the cold-start problem is a major ob-

stacle on the way to a working system. However, con-

trary to providing ratings for documents, many people

already exhibit an information dissemination behavior

that forms the basis of active collaborative �ltering.

However, we also detected striking di�erences be-

tween active collaborative �ltering and groupware:

� Target group

� Amount of active support needed

The target group of groupware is usually de�ned

by the structure of an organization and the tasks al-

located to its members. To the contrary, the target

group of an interest-based information sharing tool are

by de�nition those who are willing to share interests.

From an organizational perspective, this means that

such an application is well-suited to cross the tradi-

tional borders of workgroups and to enhance the 
ow

of information among groups that are not directly in-

teracting. However, experiences with Intranets show

that it is not only the availability of technology that

establishes the sharing of information. Informal work-

place communication is an important prerequisite in

order to know about the particular interests of others.

Also, active collaborative �ltering has shown to pro-

vide bene�t to its users even if only a few users partic-

ipate actively while most users consume information

passively [11]. In this respect, it resembles the global

conferencing system Usenet News with its signi�cant

asymmetry between a few active participants (those
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who actually post articles) and many passive partici-

pants (those who read articles). The degree of active

support needed to provide bene�t also distinguishes

active collaborative �ltering from traditional rating-

based collaborative �ltering. The large amount of rat-

ings needed by the latter turned out to be a serious

obstacle on the way to working �ltering system that

actually provides bene�t to its users [12]. Groupware,

such as meeting scheduling or calendar management,

to the contrary, depends on being actively used by

most members an organization.

7 Conclusions

In this paper, we have discussed an active collabora-

tive �ltering experiment and have shed light on related

issues, such as communication problems, motivational

problems, and the bene�t question, i.e., who does the

work and who gets the bene�t. Our experiences show

striking similarities between the problem to bootstrap

active collaborative �ltering and to introduce group-

ware. Viewing active collaborative �ltering as a kind

of groupware application enables us to pro�t from the

large body of literature on the experiences with suc-

cesses and failures of groupware. This is especially

interesting since reports on experiences with collabo-

rative �ltering systems tend to focus on the bene�t

question only without considering the related social

and organizational issues.
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