L essons From Reading E-News for Browsing the Web:
The Roles of Genre and Task

Michad Shepherd , Carolyn Watters, Rg Kaushik
Web Information Filtering Lab
Faaulty of Computer Science
Dalhousie University
Halifax, Nova Scotia, Canada B3H 1W5
Phone: 9024943686 Fax: 902-492-1517
{ shepherd, waters, kaushik} @cs.dal.ca

Abstract

An appredation of the roles of genre and task is important in understanding how people
browse the Web. Genreis charaderized by content and form and is intimately linked to
the task at hand. 1n moving from ink-on-paper to E-News, The Eledronic News Delivery
Projed examined both user interfaces and personalized filtering for eledronic
newspapers. Time-and-again, research results from user studies supported the
importance of both genre and task in interfacedesign and the dfedivenessof
personalized filtering of eledronic news. The results aso indicaed that, given the same
task, the link between the genre and task was essentially the same for both ink-on-paper
and eledronic news.

In this paper, we present the results of arecent study on the dfedivenessof predicting
interesting Web pages based on the cntent of previously visited pages. Preliminary
results siggest that thereis a grea smilarity between reading eledronic news and
browsing the Web with regards to the roles of genre and task. The results suggest that
there aelesnsto be leaned in the design of Web sites and filtering mecdhanism from
the previous research on eledronic news.

1. Introduction

Literary or rhetoricd genre ae sets of reaurring forms that alow us to find similarity

over awide range of differences[23], and often charaderized by the tuple, <form,
content>. For instance, the detedive novel is a particular genre and we ae aleto
reagnize novels as member of that genre, even though the novels themselves may be
very different. A genre dso provides us with a set of expedations with resped to
structure and content [12]. We exped, for example, newspapersto carry reviews of plays
and movies but not the text of the entire play and not the movie itself.

As Yates and Orlikowski [34] have shown in their study of the evolution of the business
letter of the late 19th century into the dedronic mail of today, genres evolve over timein
response to ingtitutional changes and social presaures. In some caes, the dianges to an
existing genre ae so extensive that they lead to the amergence of a new genre. One of



the triggers for the emergence of variants of existing genres or of new genres is the
introduction of a new communications medium [35)].

The introduction of the Web as a new communications medium has triggered both the
emergence of variants of existing genres and the introduction of new genres, or
cybergenres[26]. For instance the newspaper has migrated to the Web and has evolved
into e-news, integrating video news with the traditional text and pictures. The genre for
theses and dissertations [13] has evolved on the Web to include video and audio streans
aswell aslinks to supporting materials. Examples of new genresthat have eamerged on
the Web include the home page and FAQs [8] as well as games, brochures and caalogues

[26].

While genre is historicdly charaderized by the tuple, <form, content>, the concept of a
digital genre extends the aoncept of the literary or rhetoricd genre by incorporating the
notion of functionality, <form, content, functionality> [26], where functionality includes
user interadions and processng. Instant linking, multimodal displays of video and audio
along with the text, applets, database acceses and other processng cgpabilities add a
new dimension to information available dedronicdly.

Thereisastrong link between task and genre in that the “affordance” [19] provided by
the genre has to lend itself to succesgul completion of the task. If it does not, then either
the genre will evolve to support the task at hand or a new genre will emerge. In our
research on eledronic news, the genre of the ink-on-paper newspaper has siown
remarkable resili ency in its migration to the Web and subsequent evolution on the Web,
suggesting that it iswell suited to the task of reading the news. In addition, preliminary
reseach results from user studies support the importance of genre and task with resped
to filtering the Web [27]. More importantly, these preliminary results suggest that there
isagrea smilarity between reading eledronic news and browsing the Web with regards
to the roles of genre and task.

Sedion 2 of this paper discusses different behaviora theories for reading the news and
places these theories in the mntext of browsing and, in particular, Web browsing.
Sedion 3 discusses reseach results that support these theories for reading eledronic
newsand Sedion 4 summaries arecent user study of Web browsing and draws parallels
with the reseach of reading eledronic news. Sedion 5 summaries this paper and
presents ©me aeas for future reseach for genre and task in Web browsing.

2. Behavioral Theoriesfor Browsing

There have been a number of excdlent reviews of the literature on browsing. While there
does not seem to be ayreament on the number or definition of different types of browsing,
there does am to be agreament that there is a spedrum of browsing types with two
endpoints that we will cdl intentional search and random browsing. Marchionini [18]
found threegeneral types of browsing in this gpedrum: direced browsing when thereis
an explicit information need, semi-direded browsing when the information need is less
well defined and browsing isless ystematic, and undireded browsing when there is no



red goa and the user is“surfing”. Choo [6, 7] suggests an integrated model of browsing
and seaching, within a model with these two endpoints. Chang and Rice[5] found that
browsing has many dimensions to it and that the degreeof browsing (i.e., the position
between the endpoints) differs, depending on both the spedficity of the task and the state
of the knowledge of the user with resped to the information need.

Inal of the dove models, theimpad of browsing is driven by the task and the arrent
state of knowledge of the user. We generally separate tasks into goal-oriented and
interest-oriented. It has been shown [16, 22] that users prefer browsing strategies when
they are looking for “information about” or general information and that users prefer a
keyword seach strategy when they are looking for spedfic information. Watters, et al.
[32] have shown that, given a dhoice of browsing or search toals, the user will seled the
tool to best acamplish the task at hand. On the Web users usually combine strategies of
short keyword searches, menu seledions, and clicking on hypertext links found in
documentsto find information of interest.

In designing eledronic news gystems or Web information systems, we must first
understand why people ae accesng these systems, i.e., what do they exped to get from
the experience Most people real the newspaper, watch televised newscasts, and/or listen
to radio newscasts to gain the public knowledge necessary to participate within their
locd, national, and gobal communities [28]. However, while the quantity of news has
increased, the time available to view this news has not [9]. Furthermore, news seking
behavior satisfies different task requirements at different times even for the same person.
For instance, many people read the weekday paper and the weekend paper differently [3].

Similarly, people accesthe Web to gain the information necessary to participate within
their locd, national, and gobal communities. Those communities may be work, study or
leisure related. 1n astudy by Hunter [15], students at Boston College were found to use
the Web for browsing (35%), entertainment (30%), and academic reseach (26%). As
such, Web accessbehavior satisfies different task requirements at different times.

Inthisrest of this edion, we discusstwo behavioral theories that have been applied to
the end points of the browsing spedrum for reading the news, uses and gatification
theory and the play or ludic theory [11]. We then show the gpplicability of these theories
to Web browsing behavior. These two theories siould not be viewed as a smple
dichotomy, where the uses and gratificaion reading of the newspaper is browsing with
intentional seach and the ludic or play reading is random browsing. Rather, they should
be viewed as two ends of the spedrum of reading the news.

2.1 Usesand Gratification Theory

The uses and gatification theory is based on the asumption that the reader has sme
underlying goal, outside the content itself, that reading satisfies. Such rews reading is an
example of extrinsicaly motivated behavior in that there is sme reward to be gained by
engaging in the adivity [10]. Asapplied to newsreading it is*”... an assumption that
media use, including news reading, serves some ulterior purpose externa to the



communicaion behavior itself.” [11] Asan example, areader may real the paper
spedficdly to chedk the performance of the stock market. This perspedive implies that
optimal content and form can be determined oncethe particular goal is known. So we
could exped that a profile of user interest could be used to predict and seled items for
individual readers based on his or her information goal(s).

Task analysis of user interfaces and information systems is generally based on the theory
of uses and gratification. That is, the user has sme goal or task that can be satisfied by
using the system and the evaluation of the system measures the degreeto which that goa
has been achieved. Uses and gratificaion theory obvioudly applies to news realing and
Web accesswhen there is an articulated information need that must be met. In such a
scenario, the Web ads as an information retrieval system and responds to either adirea
guery or to a search agent representing a user profile.

2.2 Play or Ludic Theory

Task analysis and profile definition may not be gpropriate, however, to behavior that is
not spedficdly goal oriented and that has a large social component. News realing, for
example, is often more than just atask of getting information; it is atask for which the
“getting” is part of the reward. Based on reseach done presenting news using videotex,
largely menu based and textual, Dozier and Rice[11] found that the, “Economic viability
... may depend on an appredation of the play inherent in newspaper reading.”

The ludic or play theory of news reading was introduced by Stephenson [29]. Such news
reading is an example of intrinsicaly motivated behavior [10] in that the adivity appeas
to be spontaneoudly initiated by the person in pursuit of no cther goal than the adivity
itself. The person engagesin the adivity for its enjoyment value. The ludic theory asserts
that, “... the processof news reading isintrinsicaly pleasurable, and that intrinsic
pleasureis at the root of a mature, orderly, and highly ritualized form of news reading as
well asamore caual, spontaneous, and unstructured form of newsreading.” [11] Ludic
browsing behavior is charaderized by individual path seledion, apperception, and
habitualness

Ludic behaviora charaderistics are found in both news reading and Web browsing
adivities. Individual users slead different items to read, read items in different orders,
and read dfferent amounts of items sleded, i.e., ead individual generates a unique path
through the information. Individual path seledion is smewhat constrained by pre-
authored links from a given Web page. Users have, however, been shown to prefer
having a map of the Web site available to help them navigate [27] and to permit them to
bre& away from the pre-authored peaths.

People goply apperception to both news reading and Web browsing. That is, readers
percave only those aspeds of a mmplex situation that fit within their current interests
and/or understanding. Readers will only read the first part of a news article or Web page
if that article fits within their current interests and/or understanding and will stop reading
when it no longer fits within their framework. Thisis consistent with the findings of



Paterson and Tinker [20] in which they describe the task of reading headlines as one of
“skimming” and with Huberman's “law of surfing” onthe Web [14]. The “law of
surfing” is based on the assumption that users make adedsion to traverse alink to the
next page only as long as the value of the arrent page exceelds some threshold. The
evidence[14] seansto support this assumption. This supports apperception as a
charaderistic of reading both news and Web pages. Userswill stop following links when
the page they are & isno longer of interest, is beyond their ability to understand it, or
does not fit into their current framework. Userswill stop reading a document (news
article or Web page) when the content ceases to fits within their current interests and/or
understanding.

Thirdly, both rews reading and Web lrowsing behavior fitsinto patterns of habitualness
for many people. News reading behavior has been charaderized by Stone and
Wetherington [33] as an habitual adivity that, “... accompanies daily rituals and is
typicdly performed in the same place & the same time; indeed late deliveries lead to
cancdlations.” This “habitualness’ extends even to where newspaper realers exped to
find certain elements, such as the amics, of the paper. Consistent padkaging makes the
paper’s content sean familiar and comfortable [3]. Consistent padkaging of Web pages,
using genre (home page, caalogue, etc.) and style guidelines also provides alevel of
comfort for readers. People tend to browse from the same place at the same time, using
the same browser and same search engine, and exped consistency of functionality.

The ludic or play theory of news reading has implicaions for the presentation metaphor,
in that it must assst the users by making it easy to browse, easy to skim or to real in
depth, by providing a comfortable sameness and by making the processitself an
enjoyable part of the day. News realing, particularly reaeaional news realing, relies on
browsing as an information seeking behavior. “What ludenic newsreaders require is an
edited product, shaped narrowly enough in form and content to permit convergent
seledive processes to occur throughprotocols that are pleasurable ends in themselves.”
[11] Although eledronic news urces must acammodate both goal oriented and ludic
uses, where reading the news is primarily a social adivity users need a presentation mode
that allows themto seled items of interest and to enjoy the process

The ludic or play theory applied to Web browsing also has implications for the
presentation metaphor in that it must assst the users by making it easy to browse, easy to
skim or to read in depth, by providing a cmfortable sameness and by making the
processitself an enjoyable part of the day. If the parallel holds, then what ludenic Web
browsersrequireis, “... an edited product, shaped narrowly enough in form and content
to permit convergent seledive processes to occur throughprotocols that are pleasurable
ends in themselves.” Although the Web must acoommodate both goal oriented and ludic
uses, undireded browsing of the Web is primarily a social adivity and users need access
to a presentation mode that allows them to seled items of interest and to enjoy the
process



3. Genreand Task for Electronic News

Inthis sdion, we show from research of the Eledronic News Projed [30] the
importance of the newspaper genre, both form and content, in supporting the task of
“reading the news’, in its evolution into eledronic news.

3.1 Form

Watters, et al. [31], examined the dfed of form on the satisfadion of readers of
eledronic newspapers. In that study, the only task that the participants were given was
The participants viewed the news in both newspaper
broadshed form (figure 1) and in a document style browser that presented the newsin a
hierarchicd mannrer, i.e., sedions-heallines-stories. Both presentation forms included
newspaper photographs. The tests were designed to determine if the subjeds preferred
one presentation form over the other.

smply to, “read the news”.

Caniciks

HEW:S

BUIIHE3Z

EDTORLAL

EHTERTAIHMEHT

dFORTA

QPIHION

COMMEHT'FY

St

HlArL e

1 m‘l ‘im:ﬂln

1=

t

lon Dialifiz s A 100 e,

The Talifax Ierald — ATV/ASN

HALIFAR, BOWE SCOTLA, CANADA MNEW3 1
WESTEAY HEARINGS STAY FUT
By ol zvz —5-0EF Mew 2 az ow Bor:a.
mghl. 1:HE) I =y Thes piinal n
SIMEMCN - Sunoy wass tiy  The Suncyg ummng Usagh, ol land.
nl Uciik: b lhe waliraes, IhH Lears il e iy BHlIrH lim:dl |HIpM lHMd Lnmnske

pHHAlA, chidrsn snd nlhae
rHHleHz nl Us 5 Wieil o
e win dal ek e
WHHIE AL

IhH Wsleay Ak Sinug
hul winnil lighl bk
hicinngs il # oOnamzol i
mibn Us dezzizbae n el
b,

ealnH Fo. IHIWE Dnzlenl
Ainnn:Al SAlnnlee HuEnng
hul chengud hed il vl

| A tng heinieg L e L

numih.

Fo4 Wl o kel rdb
phumal lur Uni mmnmg Tei:
b HLAL

[FT L TTRIE IR TR
“Wmdnicatay IHacinly gl Ihe
JEL SO T I
rHmHvHl Hnd Hejlibal wilth
JJwilns Mhed™ chunge ol
hiirl

1wt b dxlnedmd 31
IrsL  whH And nl hee macinn
Sulurthy

CELUGE DROWNS TRLURD ARES
By = EF. HEL-B== luwob.r:a.
:E:.":ii'f?:"ﬂ::."ﬁ;t;"n
|rH|lj|I|.II1€ wHH kHpl hmy n Us |cirkng lul monelal

Irur - legiras e .
plnzHnl ln:ae sl

load inHIsd b Az,
"' grveil, | Il il she

Anjict wnd sk el n
avppurl  BAe Bborbn ol izl
w=aul. I ld npn e Tha cold soEl i Inin e 12ieds end
wiinl und Adwtining Ihe wannlh - he peccial i wnsmhne
1l IhH Aun n e 1e:H o glal AppriEdlon e gy o win
I 2w rjlil woazc ihn, zininbubal nony Wy,
Et4. | WL whicin IhH landy = plans “leen |
Irlsr -l Lamy woi kibd alnpgal miagng ha e ban
m lhu Hirw 1!E1F wephizain Wl lhu ilie. szl B Bdarbn.
I 'farinmilh nmm. wzx qlHning IlH Hmad Us milde: neidd The
IszadH W Hies Citdagiras Hnmnd ihIHMH:H nkseag e
I e Wby nnme. hcanim)z e SIHEaCL
HhH A pnal e B wdil #nind,”" he
Etartn. whictn brilher Gilin and. Al Use o al
etz 1w nil e i, sl |eil v mRICL i H gL
Ingrlh e Thir wHr e el Lvhued, s
Thank I HwHE whin HIHIHIMHUL guH mzhnl Us
i UM 14w s, 1zl hoe ez clcanmgH ol e
EAC. btarln Wins nacavil 14 i appil by Arlse e, The
nuilsbeng oo (Eipk N he
1 ikl 9ruH Do ldgng.
Suppir weo W
widi-rampng e Tha ralbe Ul
ledd b prapeeHd e gy
wilh HIgH Inen B
Dirunzzwen: koAl SHpH il

Thm gy zzinl Iz
mpnzil Ine Us lezhip el
1ir mzadinl: Lnnpwn Unr
LU RITRETITT D RTRL
WHELAY nnH vEilne Bnd Us
PubiIz QHIMAIL

-

camnly
EERTL R T IIIIIInBIII)‘\
wHH: L ThH .
limglas Irumiamm
rednlinly v racHieg The
RN VARIIHA Py
Il n 1A w4 Thy
Bk lir rubng Us:
wmakanl x rong Wb,

Tot wax Uiz Wb limion,
Linalng i bk 140

ul o anlury g, Uss Dinly

Thuznlncinn nl wHAnn
A Imey rH il umilng
A Uetl il Faisn Sl |
Um waHkind Ak aesd
Iinaing mnlhae joirk: nl Us
PRIYAIH, [Hrleunrts
Wallunl, Sakuik mnd pHiA
ul Usi 2nulls Sl wnd s TR LTI RE RITRLERE o)

1l 1h gl .

lingede wchuzh el M Ui
rednlenly ol 0 Han Sirsl

1:1

Englaien izt ol Mvw Sai. |

Fwdnay
Extioicts aHoaning Hic kb fov
warkors ak Cendrz 20 imnky
aftenican made I Char Hicy Wit
i | o chare In b e oz bk
B | 1pvormments th business.
0| Ther rady, sisarail iy Hie-
= Caidlan Laliour Cangrass b
supjioet 1,200 il aff Devea
warkers, iraighd o cmetkana
rasipiz? from Hic aMknce wha
bl 2 rasa e ' wlici

Menday, Fekruury 15th

L T
“lHn mnHnE wilh The

T

Ll =T

b 500 Coyic

s clanmd mibagniy gl
ezl Heilup e

E.000 AMGRY CAFE ERETOMERS
‘.::END GD\-"EHNMENT F\. MESSAGE

A

a.'.kN M: VLA hapgiy wikl
quwanineed palcles

Thew nouredcd Hicdr Toet. scinirneg
2 warr af hardct Qiragh ke
3,00 spak arena, wiicn CLC
pireslikend Bab YWiHe askod H Hicy
hiclkevd Hic counmdre’s cconomy ks
wioks2 1w 1han hefoes Canaula,
skl frae  Aruke kals wih b
Unibail Akabes ared Madra.

a1 damn Hghd H b R
staifcd s Hic adkence ypral
whhikek

- Heezl Nemclum oz

Figure 1. Newspaper broadsheet format.
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Ninety-one participants viewed the news in both metaphors. The order in which they
viewed the two metaphors was determined randomly. Of the 91 participants, 82
preferred the newspaper broadshed format and no significant relationship was found
between the order in which the participant viewed the systems and the participants
preferred metaphor.

In addition to the quantitative data wlleded, users were asked for written comments on
why they preferred one metaphor over the other. The 9 participants who preferred the
document browser metaphor did so because it seamed easier and faster to find individual
stories. The participants liked being able to go diredly to a sedion of interest and seethe
headlines of all the storiesin that sedion at a single glance and seled from that list.

Those participants who preferred the newspaper metaphor appeaed to like the
juxtaposition of multiple stories on a page, allowing them to scan and browse.

The results of this guded indicated that the task of simply “reading the news’ isludic in
nature and the dedronic version of the newspaper broadshed is the preferred genre form
for thistask. Those participants who preferred the hierarchicd document presentation
form appeaed to be more interested in looking for particular types of news gories and
their approach appeaed to be more uses and gratificaion in reture and the hierarchicd
form was better suited to their neads. I1n other words, there gopeasto be atight coupling
between the genre form and the task.

3.2 Content

Allen [1] attempted to develop user models for reading news and found that the “task”
involved makes it very difficult to do. He found that it was virtually impossble to predict
what items a reader will read in today’s news based on a history of the items arealer has
real over the previous few days either watching them read previous editions or from
knowing them well.

Two different studies asciated with The Eledronic News Delivery Projed [30] have
supported Allen’sfindings. In the larger study, a full user study with 69 participants was
performed to evaluate user preferencefor persona editions vs. community editions of
online news [25]. A personalized edition of alocd newspaper was creaed for eat
subjed based on an dlli pticd model that combined the user profile and community profile
as represented by the full edition of the locd newspaper. The anount of emphasis given
the user profile and the community profile was varied to test the subjeds readionsto
different amounts of personalized filtering. The task was smply, “real the news’, rather
than any subjed spedfic information retrieval task. Seventy-eight percent of the
participants preferred the aarse-grained community filters to fine-grained personalized
filters, i.e., they preferred no filtering over any level of filtering.

From these studiesit can be concluded that users do not, in fad, want fine-grained
filtering of news when the task is sSmply “readling the news’. Too finely filtered news
removes the serendipitous and collateral connedions that make reading the news a
pleasurable adivity.



In afurther study, neural networks were trained as user profiles and evaluated with
resped to their cgpabilities asfilters of news[17]. Inthisinstance, a pilot study indicated
that the results of the neural net filters are not acceptable when the task is smply to “read
the news’, but may be accetable when the task isto satisfy an articulated information
need.

These studies $ow that the dedronic newspaper genre, both form and content, is well
suited to supporting news reading when the task is more ludic, i.e., users do not want
fine-grained filtering when the task is sSmply to read the news.

The newspaper is awell reagnized genre, where users have well defined expedations as
to both form and content. In these studies we examined the dfed of form and content on
the satisfadion of the reader with the experience of “realing the news’ eledronicdly and
found that there isatight coupling between the genre and the nature of the task.

4. Genreand Task for Web Browsing

In this £dion, we ague that what we have leaned about the c-dependence of task and
genre for news reading applies as well to Web browsing behaviour, which can aso be
goal oriented or more ludic in its approad.

Studies [17, 27] have shown that Web users, particularly when browsing, are not very
good at articulating keywords that expresstheir interests and typicdly enter asfew as
possble. This charaderistic is even more noticedle when the task itself is vague. We
have not found, on the other hand, that users have ay difficulty in expressng whether a
page was interesting or not.

Predicting Interest based on Content

In thisrecett study, we gplied a Web filtering algorithm that uses adaptive leaning to
build a user profile [27] to predict Web pages a user may want to link to, based on past
preferences. Thetask wasludic in rature, i.e., thereis no articulated information need
and the user was allowed to simply browse the Web site. The system is designed to ad as
a personalized, on-demand information delivery asgstant for people who are browsing
rather than searching for spedfic information. This means that the person has not
articulated a strategy or even a query but will recognize when enough information has
been found or their interest wanes.

The system accepts aroot URL as input, then downloads that page and all li nks from that
page reaursively for a given number of levels, rates these pages against the user profile,
and presents the resultsin a hierarchica diredory presentation for the user (Figure 2).
The olour codes indicae the relative ranking assgned by the system, but this
information was not given to the user.
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Figure2. Web page with hierarchical directory.

The system uses adaptive user profiles, with feadbadk, to provide information to inform
the browsing processfor the user. The usersinterest profile is based on keywords
extraded from Web documents designated as interesting by the user in adired manner.
Thisis based on the observation that although most users have ahard time describing
exadly their search interests, they, nonetheless reagnize interesting Web pages when
they seethem. We then use aleaning algorithm to combine and aggregate user feedbadk
based on the work of Badace[2].

Ead interest profile is represented by a set of term-weight pairs, smilar to Badaceés
agent [2]. A term-welight is an attribute-value pair, where the dtribute is the keyword and
the value isitsinterest weight [0,1], where O is of no interest to the user and 1is of
significant interest to the user. The user profile begins with an empty set of term-weights




and adapts automaticdly through user feedbadk. If aterm extraded from the pageis
already present in the profile, a new weight for that term is cdculated based on the
Hebhbian Leaning Modél. If thisisanew term, it is defined with an initial weight based
on the rating of that page and added to the profile.

A term-weight pair istriggered whenever aterm in the user profile dso appeasina
document evaluated by the user. The term-weight pairs both compete axd cooperate in
making acairate predictions of the user’ s acual interest in a given document. The set of
term-weightsis private to the given user’s profile. Ead time auser ranks a Web page, a
network of keywords from the document adivates the crresponding term-weightsin the
user profile for revision.

Iterative adjustments of the weight values of the term-weights provides for continual
changes in the system performance The leaning rate of the term-weights can be
adjusted, from O (not leaning) to 1 (very rapid leaning). In the browsing model we want
the term-weights to lean continuously and quickly but with some memory and so the
leaning rate was <t at 0.5, amoderate leaning rate. The Hebbian Leaning rule caises
the term-weight for any keyword occurring in both the document and the profile to be
strengthened when both are adive & the same time.

Using a URL asthe root page, the system follows the links outward for n levels, rating
eah retrieved page ajainst the user profile. It caculates an overall rating value, cdled
the relevancy index value, [0,1], for ead page. The relevancy index value, RI, is
computed as the sum of the weights of all of the keywords co-occurring in the profile and
the document, normalized by the number of keywords in the document. The page rating
algorithm compares keywords in the document with the keywords in the user profile and
so building the profile is a aitica component. When there ae more keywords in the user
profile, there is a higher chancethat a keyword will be cmmon to both a given document
and the user profile. The value of this relevancy information is used to determine the
colour coding associate with that document within an hierarchica diredory view of al of
the pages below the root URL (Figure 2).

An evaluation study was conducted to seeif the goproach using profiles based on term-
weights derived from the content of Web pages provided useful navigational support for
browsing on the Web. Userswere asked to use the system five times and complete a
guestionnaire & the end of ead sesson. Two metrics are wnsidered: how effedivewas
the system in recommending relevant (interesting) pages, and what was the corr elation of
the system and user rating of pages.

The measure of effedivenesschosen was a relatively smple one measuring the agreement
of ratings on those pages sleded by the users. Effedivenessis the proportion of the
pages rated by the user for which the user and system ratings concur, i.e., the number of
pages rated high by both the user and system plus the number of pages rated low by both
the user and the system, divided by the total number of pages rated by the user. Note that
the system rated al pages while the user was asked to rate & most 20 pages.



Our hypothesisisthat effediveness $ould increase athe profile isrefined. We were
also interested in knowing how long aleaning period would be required for profile
refinement to increase dfediveness A measure of correlation was used as a summary of
the dfedivenessand distrust indices combined, to measure how closely the system
mimicked the performance of the user in individual ratings for pages rated by both.

There were 24 participants in the study. The participants were given the general task to
“browse aWeb site for pages of interest to you”. In the study, the participants were
asked to rate the retrieved pages after ead of five sesgons. There were then two sets of
rating data for ead sesson: the data generated by the system, and the user’sinput on
relevance of the pages. We then compared the system and user ratings of the pages. After
the fifth sesson ead participant filled out an additional questionnaire.

Mogt participants found that understanding the hierarchicd relationship of the pages within
the ste provided alook-ahead function and that this was important in planning a navigation
srategy. On average, effediveness ameasure of the aoility of the syssem to predict ratings
congstent with the user ratings (high or low), was64% (Figure 3) but the dfedivenessdid
not differ sgnificantly from sesson to sesson at the 0.05 leved of sgnificance From this
we can seethat the adjustmentsin the profile had no effed on the dfectivenessof the
system when used for browsing.

Effectiveness by Session
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Figure 3. Effectivesby session.

The arrelation coefficients for system and user preferences were cdculated for ead
participant over the five sessons (Table 1). A one-way analysis of variancetest using all
five correlations indicated that there is no significant difference observed among the five
sessons. This means that the system and the user have significant agreament on their



ratings in ead and every sesson. But the level of agreement does not change from
sesson to sesson.

Table1l. Correlation of user and system preferencesfor each session.

Sesson 1 2 3 4 5
Correlation Coefficient 0.30 0.28 0.35 0.26 0.26

One of our hypotheses was that the @rrelation would improve the longer the user used
the system and the profile increased in size and weights adjusted. In fad, no spedfic
pattern was found in the behavior of the correlation coefficient when plotted against the
number of sessons. Rather, the behavior was foundto be idiosyncratic and persond.

The results of this user study indicate that there were no improvements found in the
performance of the system in predicting which pages a user would find interesting while
browsing based on the content of the documents that the users rated in previous sssons.
The keyword content of documents preferred by a user in one browsing sesson were not
shown to be good indicators of documents that will be preferred in afuture browsing
sesson. Eadh sesson was an independent event as far as the system rating and user rating
correlation was concerned. The Hebbian learning model, at least with learning rate set at
0.5, was not effedive in providing changes in the profile that improved performance

The dfedivenessof the system was 64%. From thiswe conclude that for the purposes of
browsing, the system did mimic the user’s behavior to some degreeg but it did not
improve & the user used the system. It isinteresting to note that at 64%, the system isin
the low end of effedivenessof systems designed to use interest profiles based on page
content where the task is more narrowly defined by atopic of interest [21].

These studies support our argument that browsing effedivenessis very much affeded by
the purpose of the adivity. Where the task is ludic, the user does not benefit from
algorithms that try to predict interest based on previous interests.

5. Lessons from News Reading for Web browsing

Genre has been shown to play arole onthe Web [8, 26]. The realers expedations of
<form, content, and functionality> are determined largely by reaognition of the genre of a
given site and this recognition drives the seeking pattern both for goal oriented
information searches and for browsing adivities.

The relationship of genre and task is clea, where digital genre has three @mponents
<form, content, functionality>. The genre helps the reader identify quickly the type of
form, content and functionality that the user can exped from a given Web site. The genre
form can support the task or get in its way. The newspaper form supports kimming and



browsing through news articles but not the seledion of particular bits of information. The
genre of aWeb page can be used to support browsing or spedfic information retrieval
tasks. If the task isto find information then the genre of the Web site becomes an
important fador in the user’s confidenceto find the necessary information and/or perform
necessary processng to generate the necessary information.

Reseach into the predictive value of content analysis for browsing related to news
reading has indicated that we can not predict, on past behavior, which newsitems a
person islikely to choose. The study, reported in this paper, on Web browsing indicaes
that the serendipitous fador that drives ludic behavior in news reading may also be
dominant in Web browsing behavior. Just as with the seledion of items for news realing,
the seledion of Web pages based on an adaptive user profile of extraded keywords,
weighted by the user feedbadk from previously viewed documents, is not helpful to the
user.

This inability to recommend a path when the goal is not well articulated is well known.
For instance, the following conversation between the Cheshire Cat and Alice[4] was
recantly brought to my attention®,

‘Would you tell me, please, which way | ought to go from here?

‘That depends agood ded on where you want to get to,” said the Cat.

‘I don't much care where --" said Alice

‘Then it doesn't matter which way you go,” said the Cat.

‘-- solong as | get somewhere,” Alice alded as an explanation.

‘Oh, you're sure to do that,” said the Cat, ‘if you only walk long enough.’

We suggest that a shift away from content to the dharaderistics of genre [24] and user
task may be more dfedive & predicting or presenting choices for users on the Web. That
is, the profile should be built on user use dharacteristics and genre dharacteristics rather
than document content or user keyword charaderistics. Charaderistics such as
caegorizaion of content, genre of documents preferred, document visit patterns, link
topologies, and community use patterns, may be used to profile use dharaderistics for use
in recommending pages in subsequent browsing sessons by the user.
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