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Krishna Bharat®", Tomonari Kamba®™", Michael Albers?™™"

1 College of Computing, Georgia Institute of Technology, Atlanta, GA 30332, USA
2 school of Industrial and Systems Engineering, Georgia Institute of Technology, Atlanta, GA 30332, USA

Abstract. We presentKrakatoa Chronicle an interactive, both the supply and demand for organized information can
personalized newspaper on the World Wide Web imple-be expected to grow.
mented as a Java applet. The newspaper is similar in appear- On-line newspapers are arguably harder on the eyes and
ance to newspapers in the real world, with a multi-columnergonomically less appealing than their hard-copy counter-
layout and justified text. At the same time, it provides variousparts. Some studies [15] seem to indicate that raster dis-
interaction techniques for browsing the content of articles,plays of text compare favorably with printed text in reading
giving relevance feedback, and dynamically changing layouttasks. However, on-line publications do have some advan-
As users interact with the system, individual ‘user profiles’ tages. They are well suited for dynamic news streams that
are built up at the webserver site. These are used to tailogevolve over time, and for the presentation of multimedia
the newspaper’s content and layout to each user’'s declaredformation. Electronic text affords browsing, querying and
and inferred preferences. The system allows for a balancin@lexible reuse. Also, since the structure of electronic news-
of personal and community interests, allowing the user topapers can be easily changed, it is possible to dynamically
navigate through a space of newspapers corresponding toersonalize the layout and composition of the newspaper.
range of viewpoints. This can be done interactively by the end-user, and also by
the system, based on a prediction of user’s interests. Since
Key words: On-line newspapers — Automatic layout — Com- electronic newspapers are not subject to the economies of
munity interest — Relevance feedback — Customization — Perscale of newsprint, it is feasible to give each reader his or
sonalization her own personal newspaper. Bogart observes in [1] that
readers find the idea of a personalized newspaper appeal-
ing, but practical considerations have prevented this from
being realized under the conventional, hard-copy publishing
framework.
1 Introduction There are many advantages to placing a newspaper on the
web: universal access, the presence of infobots which direct
susers to the service, and a commonly available presentation
pfrastructure. Unfortunately HTML is not rich enough to
Support custom user interfaces such as the one needed in an
interactive newspaper. Although ‘frames’ and ‘tables’ can
be used to partition the page into articles, HTML still lacks
;Pe support to display multi-column, justified text within in-
I

The World Wide Web has become a powerful means o
disseminating information to an audience of unprecedente
size. Numerous information-gathering and -classifying robot
or ‘infobots’ are at work, dedicated to the task of bringing
the right information to interested people. Not surprisingly,
various newspapers and publishing houses have started
look upon the web as a viable publishing medium, and hav

started placing some of their material on-line in a hyper-

text format. The site, [7], lists several hundreds worldwide. P2Pers have not bothered to reproduce the look of real-world

Once the infrastructure for electronic commerce is in place"€WsPapers. We felt this was an important part of the experi-

ence of reading news. The visual appearance of a document
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vidual articles (e.g., the Chicago Tribune [4] has a tabular
ayout without multi-column text). Hence, web-based news-
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of interaction. Currently web-clients send all their input to displacing the title and other widgets. In addition, Peek
the server, incurring a large time penalty due to synchronou8utton (labelled ‘P’), allows articles to be temporarily max-
network communication. This large response time stifles inimized over the entire page, while the mouse button is held
teraction, limiting the set of interfaces that can be supportediown. If necessary, the maximized article can be scrolled
in this fashion. A richer drawing model and the ability to ex- by a horizontal drag. Clicking on th8ave Buttor{labelled
ecute computations at the client are vital to providing quick'S’), causes the article to be saved to the us&csapbook
semantic feedback and for implementing the custom widgetsvhich is a web-page containing links to various articles the
needed in a newspaper interface. user wished to preserve.

We present théKrakatoa Chronicle[8], an interactive, The Score Bar shown immediately below the title, is a
personalized newspaper on the WWW, which overcomesustom widget that displays the importance of the article to
these limitations. The newspaper may be viewed using Javahe user and to the community. This is in fact a slider.
compliant web-browsers, i.e., browsers which can display It was our intention to make widgets as unobtrusive as
HTML documents containing executable Java byte-code. Irpossible, receding into the background when not in use, to
this model of computation, a document such as our newspaavoid distracting the user from the task of reading the news-
per, will bring with it code to be executed within the user’'s paper. Figure 2 illustrates this behavior in the case of a Score
browser. In our case the code renders a realistic newspaar. The importance of the article to the user farsonal
per on the user’s screen and does input handling, behavingnportanceg is shown quantitatively by the location of the
like a regular user interface application. Unlike in previous Score Bar’'s thumb, and qualitatively as a textual rating (at a
web-based newspapers, this allows for interactive personecoarser granularity). Ratings range from ‘Totally Irrelevant’
alization, browsing and layout control. It provides an opento ‘Very Interesting’ through ‘No Comment.” The vertical
architecture for experimenting with various interaction, dis-line shows the importance of the article to the community
play and personalization strategies, and for embedding othglor community importangeon the same scale. This cannot
interactive features within the framework of a newspaper. be manipulated by the user. Later, we discuss how these

scores are computed.
_ Initially, personal importance is the system’s estimate
2 Overview of the user’s interest in an article, based on feedback given
, ) , during the browsing of previous editions. If the rating seems
In this section, we present an overview of our newspaperincorrect, the user can change the article’s score on the Score
This corresponds to the user’s view of the system. Bar. This feedback has two effects: (a) it could alter the rank
of the article in the current newspaper, and (b) it causes the
server to be notified of the updated score. Users have indi-
vidual ‘interest profiles’ which track their interest in various

The Krakatoa Chronicle has a client-server architecture. AriOPICS- As we shall explore in more detail, once users have
rovided feedback on the articles they have read, their pro-

ticles are collected and indexed at the server site, and orga: .
iles are automatically updated.

nized into newspapers for a community of registered users.
bap y g The newspaper’'s content and layout are based on the

This happens off-line on a periodic basis. The server site is : h of th il h d h
usually the same as the host running the web-server. UsefgIportance of each of the articles to the user and to the

connect to the system via the web and access their person§Mmunity. The manner in which these values are com-
newspaper. This causes a web-document containing an emqin€d in deciding the article’s importance can be controlled
bedded Java applet to be downloaded to the client-browsefynamically using theTendency BarFigure 1 shows this

The applet then displays the newspaper and handles inpder in its passive state. Thendencyfactor ranges from
from the user. ery Personal’ (where only personal importance is consid-

ered) to ‘Fully General’ (where only community importance

is considered) through ‘Average’ (where the scores are av-
2.2 The newspaper eraged). Articles of high importance will appear earlier in

the newspaper, have titles with larger font, and be allocated
Figure 1 shows a typical screen of the Chronicle, viewed inmore space than articles of lesser importance. Also, within
Sun’sHotJavaweb-browser. The page displayed is the firsta given page, the more important articles will be closer to
of 13 pages. It is partitioned into a mosaic of articles. Eachthe top-left corner than other articles. These layout consid-
article is an interactive widget, containing a title in bold erations are similar to those employed in the typesetting of
font, a scrollable text region containing the article’s text in hard-copy newspapers.
justified Times Roman font, and other widgets to support Two other controls are provided to manipulate the lay-
browsing and feedback. out. TheDensity Barcontrols the density of articles within

In hard-copy newspapers, text which cannot be displayed page, and hence the number of pages in the newspaper.

in the main article is placed in a continuation on anotherThe amount of screen real-estate allocated to each article is
page. In an electronic newspaper it makes more sense to ak function of both the article’s importance and the amount
low the user to browse the article in place, without losing of text in the article. The Sensitivity Bar controls the de-
context by having to move to another part of the newspagree to which these parameters affect space allocation. In
per. For this purpose, single column articles have verticathe ‘Totally Insensitive’ state the space in the page is di-
scrollbars and multi-column articles have horizontal scroll-vided evenly among the articles it contains. As sensitivity is
bars. Scrolling causes the article’s text alone to scroll without

2.1 Connecting to the service
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Fig. 1. View of an edition of the Krakatoa Chronicle (6 articlegnsitivity high, tendencyvery personal). The animated logo at the top repred¢ratkatog
an active volcano in the Java sea

increased, articles of greater importance or size will tend tc
expand at the expense of smaller, less important articles.

The user can customize the layout by changing article
scores and manipulating global layout parameters such g
packing density, variance in size allocation, and the ratio in
which the personal and community importance factors are
combined to decide the ranking of articles. Since relayout
often causes global reorganization, it is both time consum-
ing and potentially confusing to the user. Hence, users ar
given aRelLayout Buttorio explicitly initiate relayout, and
are expected to batch changes to layout parameters and ar-
ticle scores between invocations of the command. Our iniFig- 2. When not in use, widgets recede into the background to avoid
tial implementation performed automatic relayout after ea_Chdlstractlng the user. They ‘wake up’ when the mouse is within ‘sense range’
change, which proved to be distracting.

Figures 1, 3 and 4 illustrate the effect of varying tendency ) ) o _ _
ona given edition' The artic|es in F|g 1 (Very Persona|) havearncles.. In F|g 4, since SenSItIVIty IS IOW, article sizes are
high personal ratings, while articles in Fig. 3 (Fully General) @Pproximately the same. .
tend to have low personal ratings, but are displayed because The button labelled ‘B" is used to switdbold modeon
they are relevant to the community (i.e., their community @nd off. In bold mode (shown in Fig. 5) the article currently
ratings are high). Figure 4 illustrates the average case andnder the cursor is rendered in bold font causing the text to
it can be seen that there is a mix of articles drawn fromexpand at the expense of the margins of neighboring articles.
the two previous cases. In Figs. 1 and 3 sensitivity is high,This is a preliminary attempt to provide focus within the

showing a fair amount of variance in the space allocated td'ewspaper page. A better option would be to use a fish-
eye (focus+context) technique such as the ‘Document Lens’

[16]. We have an additional motive for wanting users to
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create global

From The NandO Times
NEW YORK, April 24 (The Asso-

feedinghfrenzy dated Press) — The nesds of cactus
[ Uninterestihg lovers and underwear designers
From The NandO Times | could determine the long-term suc—

osss of [nternet access providers.
| [For most new users, the whizes
and whirs of the Internet, the global
web of diverse computer networks,
are irrelevant. Instead, they want
| simple, reliable service at a good
price
But for investors, picking winners
and losers will be difficult. Analysts
say it’simpossible to determine how
the industry will develop. Richard
| Shaffer, a prindpal at Technologic
| Partners, a consulting firm, suggest—
ed caution when evaluating the
stock of Internet access providers.

" Internet accessisn't that difficult
to pravide. In three to five years, it
will be a commedity service avail-
able through local phone com-
panies, Microsoft or companies like
America Online or Prodigy,” he
sad. "] haven’t seen a strategy sug-
gesting why I should get in and stay
in”

Prague, April 25 (04-24.95) —At
the Czech Ministry of Economy,
Lubos Rezabek gloats that tele-
phone companies across Western
Europe are damoring for a 27%
stake in SPT Telecom AS and may
pay as much as $1 billion.

“The timing of this sale of shares
is a very good one,” said Rezabek,
| an adviser to the Czech economics

Even as teephone companies
from Germany, France, Italy, the
Netherlands, ~ Denmark, and
Switzerland hungrily size up SPT,
they are themsdlves being stalked
by Investors abroad, areating a sort
of international tdecommunications
food chain.

The Czech sale is just one of at
least 11 teecommunications com-—
panies that governments across Eu-
rope and in developing markets are
| putting on the block for sale to
investors. From Prague to Stock—
holm to Madrid, millions of shares
of state-controlled telecommunica—
tions companies worth billions of

Analysts warn that no one knows
what the emerging systan will look
like, how it Wil be used, who will
use it or howmuch users are willing

dollars are poised to hit the mark— topay.
as. Nevertheless, Internet access
In Eastern Europe, the trend is stocks are hot.

From The NandQ Times

ARMONK, N.Y., April 24 (The
Assodiated Press) —When an IBM
engineer in 1993 came up with the
quirky split keyboard that would
allow full size keys on a smaller lap—
top computer, the company jumped
touseit.

In 1989, the engineer who invent—
ed the joystick cursor control for
laptops spent months trying to get
IBM’s PC division to notice. He
finally put out a pressrelease on the
innovation, leaving reporters to ask.
IBM executives when they were go—
ing to use it. They did, but thres
years later, in 1992,

Both ideas made IBM’s laptop
computers stand out among the
competition.

The difference these days in get—
ting new products to market typifies
the change of attitudes that Louis
Gerstner Jr. has tried to instill in
the world’s largest computer com—
pany since becoming chairman and
chicf exequtive officer two years
ago.

Gersmer, who will preside over
his third IBM shareholders® meet—
ing Tuesday, was not directly in—
volved in dther development, but
he dted the splitkeyboard
machine, known as Butterfiy and on.
sale sincelast month, as progress.

“We've put an emphasis on mak—
ing dedsions” OGerstner sald.
" We'ver enoved many of the obsta—

2 Intemet access providers lsi After two years under Gerstner, IBM feels faster, more accountable
No Cofnment

des. We've made it unfashionable
to do some of the things that dowed
down dedsion-making.”

In addition, he said the company
has changed some of its compensa-
tion practices to rely more heavily
on stock options, giving executives
more connection to shareholders.

Such moves will extend all the
way to the company’s board of
diractors. A board-backed proposal
at the annual mesting in Charlotte,
N.C. would require half the annual
compensation for a director to be
made in IBM stock.

Reforms like these, of course, are
why Gerstmer was hired, the first
outsider to lead IBM.

The company was struggling to
realign its products and structure
with demand that began to shift in
the 19805, a time when it was com-
fortably rolling in profits. It was
also trying to cope with the technol-
ogy industry’s first major drop in
growth, a trend ted to the 1990
economic slowdown.

The company cut 150000 jobs
since 1990, the last 45000 under
Gerstner, and resorted to layoffs for
afew thousand, for the first imein
1BM history.

Since late 1993, the company’s
profitability gradually improved be—
cause of the cuts, And last week,
IBM reported earning $1.29 billion
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Prague, April 25 (0424.95) — At
the Czech Mini. of Economy,
Lubos Rezabek gloats that tele-
phone companies across Western
Europe are damoring for a 27%
stake in SPT Telecom AS and may
pay asmuch as $1 billion.

“The timing of this sale of shares
is a very good one,” sald Rezabek, ¥
an adviser to the Czech economics

NEW YORK, April 24 (The Asso—
dated Press) —The nesds of cactus
lovers and wnderwear designers
could determine the long-term suc-
cass of Internet access providers.

For most new users, the whizzes
and whirs of the Internet, the global
web of diverse computer networks,
are {rrelevant Instead, they want
simple, reliable service at a good

£ Atter two years under
Gerstner, IBM feels
faster, more
accountable
No Conment
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.. ARMONE, NY., April 24 (The
Assodated Press) —When an IBM
o enginesr in 1993 came up with the
quirky split keyboard that would
allow full size keys on a smaller lap-
top computer, the company jumnped
touseit,

In 1989, the engineer who invent-
ed the joystick cursor control for
laptops spent months trying to get
IBM’s PC division to notice. He

g— Europe today: Telecom
giants jockey for
position in open
market
Unintgresting
From The NandO Times

Frankfurt, April 24 (0423-95) —
Pier Carlo Falotti, head of AT&T
Corp.’s European operations, has
an ambitious goal:

“Within the next five years,” he
sald, “we have dedded to be the
second Jargest telephone network in
every countryin Europe”

AT&T won’t be alone. As Euro—
pean countries prepare to sell
state-owmed monopalies to investors

£ Two dailies duke it out in tiny N-H. town
Relevant |

|

From The NandO Times

BERLIN, N.H. —The latest edi-
tion of this town's bruising little
newspaper war is more dvil than
earlier editions. It hasbeen months,
for instance, since the publisher of

one paper linked the publisher of
the other, in print, to the colerful
descriptives " psychopathic  lar®
and " staggering buffoon.”

ngh court questions Ohio ban of Ku KluxKlan cross
s [FInteresting
From The NandO Times
WASHINGTON (3 pm) -
Supreme Court Justice Clarence
Thomas gave dramatic support
Wednesday to the view the Ku Klux
Klan did not viclate the separation

of church and state by displaying a
large cross near a state capitol.

The state of Ohio asked the
Supreme Court to overturn a

kapo

From The NandO Times
Reuters

WASHINGTON (1:23 p.m) -
President Bill Clinton’s choice to
head the CIA sald on Wednesday
he would shake up the troubled sy
agency to hdp thwart what he
called growing threats from terror—
isn, aime and drugrunning.

“Major terrorist organisations
inimical to the United States arere-
markable nowadays for their global
reach and fanatidsm,” the nominee,
John Deutch, said at the start of
Senate confirmation hearings.

“Recent terrorist arrests such as
those in the Philippines and Pakis—

CIA nominee plans shakeup, cites terror threat

| I Interesting

tan demonstrate that good intali-
gence on such threats can avert ma-
jor attacks,” hesald He added that
" all evidence indicates™ that terror-
ian, crime and drugtrafficking
* will continue to grow and threaten
our dtizens.”

Deutch, currently deputy defence
secretary, sald he plans to replace
several top managers at the Central
Intelligemce Agency and personally
review all aspects of the Directorate
of Operations, the CIA branch that
carries out covert action at the
president’srequest.

[1 connection: 77 bytes remaining (99% completed)]

Fig. 3. Another view of the same edition
(three articles, sensitivity: high, tendency:
fully general)

Fig. 4. Third view of the same edition (eight
articles, sensitivity: none, tendency: average)
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| No'Comment From The Nand® Times WASHINGTON (7:41 pm) -

Times __ JARARTA, April 26 (042595) -  Residents of Decker, Mich, the

il 25 (04-24-95) — || | Indonesia, still fearful of comnminist hometown of one of the men under

ogy Ltd., and Az— | | inflmence three decades after it was investigation in connection with the

{outlawed, has seized Nintendo
| | video-game cassettes it says contain
| | the hammer and sickle symbaol, the
| | Jakarta Post said on Wednesday.

It quoted police in the central
ava city of Semarang as saying the
© US$25 cassettes had been seized at
~ several outlets.

Police were quoted as saying the
" commmnist symhol was hard to find

Pl Pacific Telesis may buy $150 min
in Scientific-Atlanta gear
| "No Comment |
From The NandQ Times
San Francisco, April 24 {04-24-95)
| —Padfic Telesis Group said it may
buy up to $150 million of video
equipment from Sdentific-Atlanta
Inc. during the next threeyears.
The companies want to deliver
video services to four large areas of
California in the beginning of 1996.

Oklahoma City bombing, offered
contrasting views on the govern-—
ment in a televised town meeting
late Tuesday.

The megting, organised and
broadcast by ABC’s "Nightline"
programme, underscored the strong

Bombing echoes extremists” tag

(%]

From The Nand0O Times

Whoever blew up the federal
building in Oklahoma City used
tactics that are strikingly similar to
those urged by far-right advocates
of "leaderless resistance” against
the government, according to dvil
liberties experts who keep track of
militant groups.

The idea was developed by two
former leaders of the Ku Klux Klan
and has been promoted by some of

the self-styled dtizen militias that
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Fig. 5. ‘Bold’ mode to provide focus

explicitly indicate their point of focus within the newspaper. 3 System architecture
We track interaction events to allow us to correlate them with
the user’s explicit relevance feedback. The hope is that, ifin this section, we describe salient features of the Kraka-
a good correlation is detected, we may be able to estimatéoa Chronicle’s architecture. Figure 6 illustrates the various
the user’s interest in articles largely by observation, reducingactivities involved and the entities responsible for each.

the need for explicit positive feedback. They may still need
to provide negative feedback where applicable. Preliminary
studies [17] show this to be a worthwhile approach. A focus-3.1 Server site processing
oriented interaction technique would be an excellent source

of ‘interest events.’ 3.1.1 Gathering articles

We download articles on a periodic basis from Mews and

Observernewspaper (NandO [14] based in Raleigh, NC)

with their permission. Most of the information available on-

In addition to the part of the user profile which is implicitly |ine (such as Usenet news) is not suitable for inclusion in a

maintained by the system based on user feedback, there gewspaper, because it is either lacking in newsworthy con-

an explicit part which the user creates and maintains. Thigent or lacks the objective, professional style of newspaper

consists of two lists of keyword- a list of keywords the user  articles. Our focus was not on finding information on the

is interested in and another Containing keyWOde they wish IQnternet to COMpOSEe a Newspaper. Rather, we wished to de-

avoid. When users connect to the system they are given thregslop a mechanism that would allow publishing houses and

options: ‘Create New Newspaper’, ‘Read Last Newspaper'commercial newspapers to present their articles to a discern-

(if applicable) and ‘Edit User Profile.” The last option takes ing audience. Hence, one of the assumptions we make is that

them to a form where the explicit keywords lists can bethere is a readily available collection of quality articles, pos-

edited. When the user selects ‘Create New Newspaper’ (angibly classified into sections. In practice, such a newspaper

also every time the document set changes), the feedback laghuld combine articles from various news sources.

since the last session is used to update the implicit portion of

the profile. In creating a newspaper, the keywords explicitly

specified by the user are given precedence over any othey 1 2 |ndexing and formatting

keywords the system may have added to the profile on its

own accord. Perl scripts translate the source documents to plain text (in
our case from HTML). The text of the articles is indexed
by the SMARTdocument indexing engine [2] to produce a
set of document feature vectors. In the process, the engine

2.3 Maintaining user profiles
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>
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web-page| | with | create user profile editing,
tapplet | | Applet X newspaper creation
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- Profiles: Articles:
Layout | | Interaction _ I -
Manager Manager frelgl})rs . fles — feature vectors
- 1 || feedbac 4| user profiles
\‘l Article Manager ¢ [ > article texts (troff)
fetches A
articles | ?
3 Perl, SMART, troff y—
Client erver | Fig. 6. System architecture of the
External News Sites articles

Krakatoa Chronicle

eliminates common words (such as ‘a’ and ‘an’), eliminates  If dSis the change in the relevance score due to user
suffixes by stemming and generates a set of document fedeedback for an article with normalized document vecior,
ture vectors, one for each document. Eacitument vector the implicit part of the user profil&;;, is updated as follows:
contains a list of keywords which were found to be highly ~  _ .

representative of the document within the document set, and = @ * d - S - mutability,

corresponding weights. The weight of a keyword is pro-\yheremutabilityis a scalar in the range [0..1] which decides

portional to its merit as a repres_entative of the documentiq degree to which the incoming feedback will affect the
Keywords that occur frequently in a document and occuryrgfile. We used anutability value of 0.75.
in few documents within the document set are considerec?

good discriminants. Specifically, weights are computed us-
ing the ‘term frequency times inverse document frequency’
(or TFIDF) metric. Salton et al. ([18] p. 105) note that TFIDF
is quite effective in keyword-based information filtering. ) o _
Next, a Perl script separates the title, credits and con¥hen articles are first indexed, a newspaper is created for
tent portion of each of the articles, and formats the contenfach of the users. Subsequently, users may ask for fresh
into justified Times Roman using the UNIX utilitroff. ~ N€WSpapers to be created at any time when there is outstand-
We needed to tailor our scripts to the source format. Thisng feedback. The process of creating a newspaper involves
is the only component of the system that is source specificcomputing the goodness of the match between the user pro-
Preformatting the text saves the client code the burden ofil® and each of the documents in the document set. This
formatting text in the client at run time. is computed in each case as the scalar product of the user
profile and the document vector, normalized by document
size. This quantity is scaled to the rangelp00...1000] and
3.1.3 Interaction with users represents the document’s personal importance for the user.
In the absence of a good measure of community impor-
User interaction at an administrative level is handled by CGltance, we chose to average the personal importance of each
scripts. These are invoked when a user interacts with one af the users in the community. Unfortunately, this produced
the newspaper’s web-pages to create their account, launalmiformly low scores for all articles, since, given any atrticle,
their newspaper or update their explicit profile. A script is a large fraction of the users will not have a strong opinion
involved also when feedback from a user updates their proabout it. Later, we decided to average the scores of users who
file. Each user'suser profileis a vector of keywords and have ‘significant’ opinions about the article (in the system'’s
weights similar to document vectors. Indeed, it is derivedestimation), determined using a pair of significance thresh-
from document vectors by a process of weighted averagingolds. This was more effective. This is still not as effective
Explicitly specified keywords are also a part of the user pro-as having a human editor rate the importance of the articles
file and receive the maximum positive or negative weightto the community. Often, there are developments that do not
as the case may be. When users provide feedback on theatch anyone’s list of favorite topics, but are still important
relevance of articles, the scores they supply are transmittednough to be on the front page of the community newspa-
to the server and logged. At a subsequent point in time, theper. The ranking used by the source of the articles (e.g., the
final scores assigned to each article are used to update thecation of the article in NandQO’s newspaper) could also be
profile. used for this purpose.

3.1.4 Creating newspapers
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containing a Java newspaper applet, with the titles, score| p—s— N_m_hi_ e o
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The contents of the articles are not transmitted until NECES| wucret cn ceoincron pune S e e e SRR RORMANCE: =
sary. The initial parameters enable the applet to compute a| i 1isyne LCD PROJECTOR ENDS DARK AGES
initial layout before beginning to download the formatted

Say good-bye to darkened rooms, dim images on .
Contents Of art|c|es \‘.he‘ screen, bulky overhead praj?ctors and other
relics of the dark age of presentations.

With the introduction of LCD projectors from
NEC, resentations are entering a brand new age of ||
. . . electronic enlightenment. [
3.2 C“ent Slde processlng ‘The MultiSync MT600 LCD projector lets you |F

display brilliantly focused images with the lights on. |Jonal PC =

It features exceptional brightness: 400 ANSI

The applet consists of three logical parts: the Interaction ; : lumers. b
Manager, the Article Manager and the Layout Manager. THE| v e on e rox i ese . ot o b corvivg o i
Interaction Managetuilds and manages the user interface| ____~ e ) it i Kol
of the newspaper. In the process, it USESLPOUt MANAYET | oo sem st et ves ror o s W T i sy e
to: (a) compute the allocation of articles to pages, and (b)| === T S
compute the layout of each page in the newspaper. It thel g

builds the user interface by embedding article widgets withinrig. 7. Anatagonomy

page widgets. Since the layout is subject to constant change,

the Layout Manager is invoked frequently to reorganize the

user interface. the sorted list of articles under the split is partitioned into
TheArticle Manageris given the task of asynchronously two halves of approximately equal cumulative weight. The

downloading the formatted text of the articles from the decision to split vertically or horizontally is based on a ran-

server. This is done asynchronously to avoid freezing thedom number weighted by (i) the availability of columns, (ii)

user's screen until all the articles are loaded, since it mayhe lengths of the title lines, (iii) the dimensions of the space

take a while. For example, the size of formatted text for 92available. The ratio in which the split partitions the space is

articles (a sample document set) is about 2 MB. The ordePased on (i) the sensitivity factor (user controlled), (ii) the

in which articles are fetched from the server is driven by thecumulative weights of the articles on either side of the split,

current layout criteria. As the tendency of article selection is(iii) the number of lines on either side of the split.

changed or article scores change due to feedback, the order- This creates a partition of the page into rectangular re-

ing of articles within the document will change. Every time 9ions. Each region embeds an article widget. Although hard-

this happens the Article Manager thread is halted, while thecOPY newspapers sometimes use non-rectangular embedding,

new order is computed. This involves sorting the article setve found this to be quite adequate. The usenafitu brows-

based on the weights of articles, where an article’s weighing techniques simplifies our task by reducing the need for
is computed thus: more elaborate embedding schemes. For instance, newspaper

typesetters are careful not to make continuations too small

because the reader would be forced to turn to a new page

where (0 < 3 < 1) is the tendency factor, for very little compensation. This does not affect us, since
Then, the Article Manager thread starts once more fromwe use scrollbars. Indeed, the need to scroll very little can

the beginning, but only downloads articles that have yet tobe a blessing.

be loaded.

weight = personal_score - 3+ community_score - (1 — (3),

4 Discussion and related work
3.2.1 Computing layout
4.1 Performance

Layout computation is completely independent of article
downloading and is based solely on the initial information A typical batch of articles would contain about 75-100 ar-
received about each article (namely title, number of linesicles. Extracting feature vectors took about 8 min oHya
and scores). The layout process involves the following twoperSparcand was done off-line. The web-server ran on a
steps: (i) assignment of articles to pages, and (ii) structuringSparcStation 2@nd took about 5s to compute the newspa-
of articles within a given page. per for each user. This tends to be a function of the size

First, based on the user-controlled density factor, the avef the user profile. We limited the growth of user profiles
erage number of articles per page is computed. We use thiey keeping only the top 5000 significant keywords. One
number of lines in each article to partition the sorted list of could also employ a decay scheme to progressively weaken
articles into segments corresponding to each page. Articleseights unless reinforced by feedback. This would help cope
lengths (subject to a threshold) are used to decide how mamnyith the changing interests of users.
articles should go on a given page. Pages containing small The time taken to download an article from the web-
articles may have more than the average number, and pagssrver was about 8s over our Ethernet LAN. The first page
with large articles may have less. took about a minute to come up (for a six-article page).

Then, to lay out articles within a given page, we employ Thereafter, the user was able to interact with the page while
a randomized algorithm to recursively partition the page real-articles were downloaded in the background. Random access
estate using vertical and horizontal splits. With each split,to a page later in the newspaper or a change in tendency
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could cause the newspaper to block while the relevant artiThe chief motivation for reimplementing was to move from
cles are fetched. Java(alpha) to JDK 1.0, to allow the applet to run on all
Java-compliant browsers. The newer implementations are
more efficient. They use the same architecture as Krakatoa
4.2 Personalization Chronicle and inherit most of its features.

. o ) . The NEC implementation, known asnatagonomy[9]
Fishwrap [3] maintains a user profile which keeps track (Japanese for “As you like it"), is shown below (Fig. 7).
of the user’s personal interests and community aﬁi”ations-Anatagonomy uses a better matching and learning engine
They also generate a front page consisting of frequentlypan the Chronicle, based on the work of Nakamura et al.
accessed articles. However this does not necessarily megescribed in [12]). Global layout controls for density, sensi-
the users liked those articles; nor is there a means of Mixgyity etc. have been removed; instead, the user is given the
ing community and personal articles in varying proportions. 5 iion of a set of predefined layouts. In addition to display-
Ours is the first newspaper to attempt a realistic, multi-ing articles in a newspaper format, they can also be presented
column rendering with personalization of layout based onyih a magazine-like appearance, as a passive scrolling dis-
predictions of user interest. We believe that a totally Perplay, and as an index view (called “banzke”). One of the
sonalized newspaper is inadequate, since it fails to eXPOSEoals of implementing Anatagonomy was to explore the pos-
the user to important developments and does not encouraggyjity of using implicit feedback (based on actions on the
the growth of new interests. Our experience shows that avyser interface) to compute a relevance score for articles. In a
eraging the opinions of other users to compute community,ser gtydy [17], it was discovered that there is an apprecia-
importance is not as good as having an editor's viewpointy|e correfation between scrolling and enlarging articles and
but is a reasonable substitute. In the future, we hope to helg,e yser's perception of the article’s relevance. Not perform-

users benefit from the ratings of others with similar tastesg these actions was taken as a sign of lack of interest and
using collaborative filtering strategies, as in [6, 19]. This interpreted as negative feedback.

helps effectively bootstrap a user’s profile, and allows users X-Press-O[13], a commercial realization of this system
to benefit from the feedback given by others who read theOy NEC andThe Yomiuri Shimbumewspaper, is publicly
newspaper earlier (e.g., those in an earlier time zone). accessible.

EachNewss a port of Krakatoa Chronicle to JDK 1.0
within DEC, and preserves most of its features. The rele-
vance feedback mechanism was improved to make the user

Many schemes have been employed for this purpose. ThBrofiIe update mechanism a closer approximation to the true
simplest is to let users maintain the profiles themselves [Zo]l_nv?rsef of th% matchrl]ng functlonf..llin t_hE equation presented
Besides being tedious, this method fails to track the subcon€2"'€" ohr up atlnlg the ufsfer pr? I8, =7, +d-dS, (_arrorsl .
scious and transient interests of the user. Users sometim edto the cumulative e ecdt OS terr]ms oceurring Im' mlutl_-
cannot find appropriate words to express their interests. | e documents were ignored. Such terms are relatively in-

Newsweedef10], the user assigns a score to each article vial€dueént in the set of significant keywords (typically less
a score baf[ as] in our case. 'Ighis is effective, but still a bitthan 10%), because the TFIDF metric tends to reduce their

burdensome. Morita et al. [11] tried predicting the interestw_e'ghts: However, when they do oceurin the doc_:ument ma-
of users based on the time spent in reading Usenet newiX, their scores tend to be u_pdated in the profile for each
articles and got promising results. They required users nop! the documents they occur in. EachNews compensates for
to be engaged in other activities while reading news. ThisiS Py computing user profile scores for multiply occurring
may hot be reasonable requirement terms first, and then adjusting the scores of the singly occur-
In an interactive system such as ours, there is plenty o ing terms, based on the remaining portion of the relevance
opportunity to record events as the user interacts with th eedba(;]k. | des th o of . h
newspaper. Scrolling, peeking at, and saving an article to  =achNews ;sp_prow es t .3 hotion o fsecthns. T ed
scrapbook are reliable indications of interest. One alternativd©WSPaper's administrator provides a set of sections, an
would be to have the user's Score Bar incremented automa@'ticles drawn from the various sources are assigned to the
ically when the number of interest events within an articIeS%Ctg)nS_ rk])asedlon.a sg_t ?f n}applrr]lg rules. The user is pro-
crosses a certain threshold. This will allow the newspaper tgylded with a selection dialog for choosing sections to view

periodically revise its prediction of the user’s interest. Such(S€€ Fig.8). Only articles in the selected sections get dis-
0ti;<layed in the resulting view. This allows the user to browse

to the server, in the same way as explicit feedback. This ap@ Slimmer newspaper, leading to a lightweight and more re-

proach has been studied in a reimplementation of Krakato§POnsive applet.
Chronicle called Anatagonomy, discussed in the next sec-
tion.

4.3 Computing user profiles

6 Conclusions

5 Recent work We have described our experiences with Krakatoa Chronicle,
the first newspaper on the World Wide Web to provide a
Things move quickly on the Internet. Since this paper wadayout similar to that of real-world newspapers. Unlike other
written, our newspaper has been reimplemented by the aurewspapers on the web, it is interactive and supports end
thors at their respective companies, namely DEC and NECuser customization article layout. Also, the user is allowed
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NEW ORLEANS (Mar 17, 1997
5:31 p.m. EST) -- John Sviokla jokes
that his Mewton, Mass., neighbors
have "cable envy." But it's not be-

is using his cable TV kne to surf the
Internet, shop, download work files,
exchange e-mail and help his five
children with homework.

ple who are using powerful devices
called cable modems to link their per-
sonal compulers Lo cable TV lnes.
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cause of the shows he can get. Sviokla

Pakistan tensions
will remain in
South Asia if
Kashmir issue

lingers on
Very Relevant

ISLAMABAD (Mar 18, 1997 10:49
am. EST) - Pakistani Pnme Minister
Nawaz Sharif Tuesday vowed his
government would not compromise
national interests during upcoming
talks with old foe India.

Heis one of several thousand peo-

5 Digital launching chips
for PCs in challenge to
Intel
Relevhnt

NEW YORK (Mar 17, 1997 11:02

[ am. EST) -- Digial Equipment Corp.

Monday is introducing a new micro-
processor chip Lhat can double the

|~ performance of personal computers,

posing a challenge to widely used
Pentium chips from Intel Corp.

Digital said that PCs runming ils
new-version Alpha chips will start at

| under $2,600 -- comparable to Pen-
| tum-based machines.

cyberspace over the same cable line

Sharif Lold reporters all outstanding
issues between the two couniries
would be discussed in the March 28 to

Digital is aiming its new micropro-
cessor at corporate desktop PCs that
M Ao Uhednene NIT

s Microsoft, Hewlett-Pack
computers cheaper to

(Mar 18, 1997 00:43 am EST) --
Microsoft Corp. is expecied to an-
nounce Wednesday a major alkance
with Hewlett-Packard aimed at mak-
ing workplace computers cheaper o
operate and maintain.

The two industry giants will inte-
grate their products more tightly so
that, for example, an admmistrator
can fix other computers on the net-
work from a central machine withoul
touching the others, according to re-
ports in compuler industry lrade pub-
lications

Fig. 8. EachNewswith a mix of articles
on information technology and world

1 news
Hewlett-Packard is one of the

to control the extent to which public and personal interests 7.
are mixed in composing the newspaper. We are grateful to
the News and Observer for allowing us to use their on-line 8
articles for our newspaper.

In the future, we expect to include dynamic components g
into the newspaper framework, such as a shared whiteboard,
crossword puzzles, animated comic strips, etc. These are
starting to appear in on-line publications. For example, the
Editor and Publisher Newsite [5] includes on-line discus- 10
sions on current events. Embedded interactive features are
easily implemented in the Java framework and seem naty;
ural in a newspaper setting and could use a similar scor-
ing/personalization mechanism for layout. This would allow
an electronic newspaper such as ours to play a more usefdp.
role on the desktop.

13.
References
14.
1. Bogart L (1989) Press and Public: Who Reads What, When, Where,
And Why In American Newspapers. Lawrence Erlbaum Associates,15.
Hillsdale, New Jersey
2. Buckley C (1985) Implementation of the SMART Information Re- 16.
trieval System. Cornell University, CS Department Technical Report:
TR85-686 17.
3. Chesnais PR, Mucklo MJ, Sheena JA (1995) The Fishwrap Personal-
ized News System with Mathew Mucklo and Jonathan Sheena. Pro-
ceedings of the 1995 2nd International Workshop on Community Net-18.
working. Princeton, NJ, June 1995, pp 275-282
. Chicago Tribune (1995 http://www.tribune.com?
5. Editor and Publisher News (1995)
<http://www.mediainfo.com/ephome/news/newshtm/news-htm
6. Goldberg D, Nichols D, Oki B, Terry D (1992) Using Collaborative 20.
Filtering to Weave an Information Tapestry. CACM 35(12):61-70

19.

Intercom News Index (1995)
<http://lwww.intercom.com.au/intercom/newsprs/index.tm

Kamba T, Bharat K, Albers M (1995) The Krakatoa Chronicle: An In-
teractive, Personalized Newspaper on the Web. In: Fourth International
WWW Conference, Boston, Mass.

. Kamba T, Sakagami H, Koseki Y (1997) ANATAGONOMY: A Per-

sonalized Newspaper on the WWW. Int J Human-Comput Stud (Spe-
cial Issue on Innovative Applications on the World Wide Web) 46 (6):
789-803

Lang K (1995) NewsWeeder: Learning to Filter Netnews. In: Proc. of
the 12th International Conference on Machine Learning, pp 331-339.
San Francisco, CA, Morgan Kaufman

Morita M, Shinoda Y (1994) Information Filtering Based on User Be-
havior Analysis and Best Match Text Retrieval. In: Proc. of SIGIR'94,
Dublin, Ireland, pp272-281

Nakamura A, Mamizuka H, Toba H, Abe N (1995) Learning Personal
Preference Functions using Boolean-Variable, Real-Valued, Multivari-
ate Polynomials. In: Proc. of the 52nd National Convention of the
Information Processing Society of Japan (in Japanese),

NEC and The Yomiuri Shimbun (1996) X-Press-O. Tokyo, Japan.
<http://pnews.cplaza.or.jp/stagshewse.htmb>

News and Observer (1996) The NandO Times
<http://www.nando.net/newsroom/nt/nando.html

Osborne DJ, Holton D (1988) Reading from Screen versus Paper: there
is no difference. Int 3 Man-Mach Stud 28: 1-9

Robertson GG, Mackinlay JG (1993) The Document Lens. In: Proc.
of UIST ‘93, pp 101-108, Atlanta, Georgia

Sakagumi H, Kamba T (1997) Learning Personal Preferences On On-
line Newspaper Articles From User Behaviors. In: Proc. of the Sixth
International WWW Conference, Santa Clara, Calif,

Salton G, McGill MJ (1983) Introduction to Modern Information Re-
trieval, McGraw-Hill, New York

Shardanand U, Maes P (1995) Social Information Filtering: Algorithms
for Automating “Word of Mouth”. In: Proc. of SIGCHI'95, Denver,
Colorado

Yan TW, Garcia-Molina H (1995) ST~ A Tool for Wide-Area Infor-
mation Dissemination. In: USENIX Technical Conference, pp 177-186,
New Orleans, Louisiana



358

KRISHNA BHARAT received his B.Tech
from the Indian Institute of Technology,
Madras in 1991 and his Phd in Computer
Science from Georgia Institute of Tech-
nology in 1996. At present he is a soft-
ware engineer at DEC Systems Research
Center in Palo Alto. His research inter-
ests include user interface toolkits, dis-
tributing computing, online information
services, and data mining on the web.

ToMONARI KAMBA received his B.E.
and M.E. in Electronics from the Uni-
versity of Tokyo in 1984 and 1986, re-
spectively, and joined NEC Corporation.
He was a visiting scientist at the Graph-
ics, Visualization & Usability Center at
the College of Computing, Georgia In-
stitute of Technology from 1994 to 1995.
Currently, he is an assistant research
manager of C&C Research Laboratories,
NEC Corporation. His research interests
include multimedia user interfaces, mo-
bile computing, and online information
services.

MicHAEL C. ALBERS is a User Inter-
face Designer at JavaSoft. His interests
include human-computer interaction, the
use of sound in the interface, and cogni-
tive science. Michael can be reached at
michael.albers@sun.com.



