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ABSTRACT

Government e-services available to citizens repitesee of the
most frequent and critical points of contact betwegaublic

administrations and citizens. In addition to comrservices such
as id cards, permits, e-services represent thepraltical way of
providing incentives and support to specific claseg citizens.
For this reason, discovery of e-services, rathan {hlain retrieval,
is a critical functionality in e-government systeriihie solution
we present in this paper is based on dynamic tare® a
semantic model for the transparent, guided, usetrice
exploration of complex information bases. It prasda single
framework for the access and exploration of allogegnment
information and, differently from mainstream resbain semantic
web, it is intended for the direct use of end-usexther than for
programmatic or agent-mediated access.

Categories and Subject Descriptors

H.3.3 [Information Storage and Retrieval: Information Search
and Retrieval — retrieval models.

1.2.4 [Artificial Intelligence]: Knowledge Representation
Formalisms and Methods -- semantic networks.

General Terms
Design, Human Factors.

Keywords
Dynamic taxonomies,
classification.

discovery of e-services,

1. INTRODUCTION

Although e-government research has an extremelg wape, e-
citizen access to public information is probablye af the most
critical areas. The entire goal of e-governmeno iserve citizens,
to let them participate in decisions and to imprdkeir lives.

Improving the life of citizens is possibly the siagone

justification of the vast amount of resources autfyespent in e-
government research. It is easy to argue thatgthes implies that
citizens need to have a complete, accurate andytjpieure of all

information that concerns or affects them. In shwotdemocracy
without knowledge.

From this perspective, e-governments are vast itepies of
knowledge that citizen must explore. Informatioraitable to
citizens includes normative material (the offic@lblication of
laws and regulations) but also ancillary informatiguch as job-
brokering information [15] and, most importantlgfarmation on
the e-services the government offers. Currentlytygical e-
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government portal provides 100-200 e-services, anbmu
growing as more and more government agencies goeonl

Services tend to be perceived by citizens as théphut also the
friendlier face of government and are often far enioteresting to
the general public than laws and regulations amvéver, It is
already difficult for citizens, and becoming mom $o quickly
and effectively find the right e-service. One oé timain reasons
for this difficulty is that access to services ansidered by most
portal designers as a search task rather than @loration and
discovery one. The two tasks are dramatically oéfie search
paradigms imply that users know what they want arelable to
specify it. On the opposite, an exploratory/discgvparadigm
assumes that users do not know precisely what'sthia
information base, do not know exactly what they lamking for
and are unable to specify requests without assistaife contend
that, apart from commonplace situations like remewan id card,
exploration and discovery are fundamental in figdthe right
items. As an example, many governments have spg@sisions
for specific classes of citizens, e.g. citizen vdibabilities. Such a
citizen looking for housing needs to find out wtesthhere are
government aids for housing, but might be even nrgszested in
finding out the entire extent of government aida #pply to her.

In the following, we briefly review traditional agtions and
introduce dynamic taxonomies. Dynamic taxonomiegehiaeen
proposed as a tool for the universal access ofvergment
information, from ‘“institutional” information [14]to non-

normative information such as job-brokering serwifE5]. In the
present paper, we apply dynamic taxonomies to theduser
exploration and discovery of e-government servisswing that
yet another important type of information can béeaively

accessed through dynamic taxonomies which providgngle,

universal access paradigm for a wide range of inédion access
needs for e-governments.

2. CURRENT SOLUTIONS

The general problem of selection/discovery of edses has
traditionally been considered as a search problather than
exploratory and addressed by traditional accesadms, such
as queries on structured database systems, andmatfon
retrieval. These methods retrieve data on the bafiprecise
specifications. However, as we remarked before,tnsesarch
tasks, especially in the present context, are eafwo/ and
imprecise in essence: the user does not usually krecisely
what he wants (e.g. a specific service), but rathemeeds to
explore the information base, find relationshipsoag) concepts
and filter alternatives out in a guided way.
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It is intuitively appealing to consider solutionased on semantic
networks [17] in the context of ontologies and SeticaWeb [1,

4, 8]. This approach is quite expensive in termslefign and
maintenance of complex conceptual schemata, attaugh more

powerful and expressive than plain taxonomies, ésegally

considered to be more difficult to understand arahipulate by

the end user. It is better suited to programmaticess, and,
consequently, user interaction must be mediatedpgcialized

agents, which tend to lack transparency and sériéen many of

the problems of knowledge-based systems TRl solution we
propose in the following can also be used as a Mt to

complex ontologies: a taxonomy-based model thaviges a

user-understandable view on complex semantics [16].

Discovery of e-government services is usually askid by
general discovery techniques, so that there isxtensive specific
research body. Fang and Liu Sheng [3] propose a-rdating

approach that rearranges service links on the lo@srse analysis
of web-logs. This approach produces access pottals are
personalized for an average citizen. While thissggeup the most
common interactions, it offers no clue to the sfeciser on the
right service for her, and it might well hinder cbsery by

directing the user to the most common service farma an

example, consider that most governments offer sesvifor

minorities: these services would be quite hard iwd,f by

construction. In short, if personalization is nekdét is a

personalization for the current user, rather thanah idealized
average one.

3. DYNAMIC TAXONOMIES

Dynamic taxonomies [9, 10, 11] are a general kndgde
management model for complex, heterogeneous inf@ma
bases. It has been applied to very diverse ar&jsificluding e-
commerce, multimedia databases, and diagnostiersgstand, in
addition, art collections [5, 19], museums [6] antkdical

guidelines [18]. The intension of a dynamic taxogyom a

taxonomy designed by an expert. This taxonomy isomacept
hierarchy going from the most general to the mgstcHic

concepts. A dynamic taxonomy does not require athero
relationships in addition to subsumptions (e.g-Al8nd PART-

OF relationships). Directed acyclic graph taxon@mmeodeling
multiple inheritance are supported but rarely regpli

In the extension, items can be freely classifiedlaunseveral
topics at any level of abstraction (i.e. at anyelein the

conceptual tree). This multidimensional classifimat is a

generalization of the monodimensional classifieagocheme used
in conventional taxonomies and models common r&sal-l
situations. First, an item is very rarely classifiender a single
topic, because items are very often about differemmcepts.

Second, items to be classified usually have diffenedependent
features (e.g. Time, Location, etc.), each of whidn be

described by an independent taxonomy. These feataree often

calledper spectives or facets.

By defining concepts in terms of instances rathantproperties,
a concept C is just a label that identifies all tteens classified
under C. Because of the subsumption relationshipvden a
concept and its descendants, the items classifiederu C
(items(C)) are all those items in thdeep extension of C, i.e. the
set of items identified by C includes theallow extension of C
(all the items directly classified under C) unitwe deep extension
of C's sons. By construction, the shallow and tkeplextension
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for a terminal concept are the same. There are itwgortant
consequences of our approach. First, since conddmsify sets
of items, logical operations on concepts can béopaed by the
corresponding set operations on their extensiocor®k dynamic
taxonomies can find all the concepts related tovangconcept C:
these concepts represent the conceptual summaty Gbncept
relationships other than IS-A are inferred throulgh extension
only, according to the followingxtensional inference rule: two

concepts A and B are related if there is at leastitem d in the
infobase which is classified at the same time urdéor under
one of A’s descendants) and under B (or under oh®'s

descendants). For example, an unnamed relationséigeen
Michelangelo and Rome can be inferred if an itemssified

under Michelangelo and Rome exists in the infobAs¢éhe same
time, since Rome is a descendant of Italy, alselationship
between Michelangelo and Italy can be inferred. &kiensional
inference rule can be seen as a device to infatisekhips on the
basis of empirical evidence.

The extensional inference rule can be easily ex@nd cover the
relationship between a given concept C and a careogpessed
by an arbitrary subset S of the universe: C idedl#o S if there is
at least one item d in S which is also in items(@gnce, the
extensional inference rule can produce conceptuahsaries not
only for base concepts, but also for any logicahlbmation of
concepts. In addition, dynamic taxonomies can predu
summaries for sets of items produced by otherenadtimethods
such as information retrieval, etc. and therefareeas through
dynamic taxonomies can be easily combined with rotb&ieval
methods.

Dynamic taxonomies work on conceptual descriptiofrigems, so

that heterogeneous items of any type and formabeamanaged
in a single, coherent framework. In addition, simoacept C is
just a label that identifies the set of the iterassified under C,
concepts are language-invariant, and multilingualeas can be
easily supported by maintaining different languatieectories,

holding language-specific labels for each concept the

taxonomy.

The term faceted search systems, sometimes used instead of
dynamic taxonomies, is a misnomer because: a) faceted
classification only addresses conceptual modelimd\eery basic
concept composition: conceptual summaries, redtexashomies
and guided navigation are totally absent, and hjetél
classification is a special case of the multidinensl
classification used by dynamic taxonomies.

4. INFORMATION ACCESS THROUGH
DYNAMIC TAXONOMIES

The user is initially presented with a tree repnésion of the
initial taxonomy for the entire infobase. Each cgpiclabel has
also a count of all the items classified under.é. the cardinality
of items(C) for all C's). The initial user focusi& the universe
(i.e. all the items in the infobase).

In the simplest case, the user can then selecheepd C in the
taxonomy andzoom over it. The zoom operation changes the
current state in two ways. First, concept C is usedefine the
current focus F, by intersecting it with items(@gms not in the
focus are discarded. Second, the tree represamtatiothe
taxonomy is modified in order to summarize the rfeaus. All
and only the concepts related to F are retainedtlamaount for
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each retained concept C' is updated to reflechtimeber of items
in the focus F that are classified under C'. Tlticed taxonomy °
is a conceptual summary of the set of documentstiftksl by F,

exactly in the same way as the original taxonomys vea

conceptual summary of the universe. In fact, thentdynamic

taxonomy is used to indicate that the taxonomy can dyndiyica

adapt to the subset of the universe on which tlee igsfocusing, @ %Q @ @
whereas traditional, static taxonomies can onlyules the entire

universe. L M \f
Figures 1 to 5 show how the zoom operation workguré 1 - -

shows a dynamic taxonomy: the upper half represehés Figure 2 — Focusing on concept H: finding all thetéms
intension with circles representing concepts; theer half is the classified under H.

extension, and documents are represented by réesangrcs

going down represent subsumptions; arcs going ypesent

classifications. In order to compute all the conseplated to H, °

we first find, in Figure 2, all the documents cléed under H

(that is, the deep extension of H, items(H)) byolwing all the

arcs incident to H (and, in general, its descergjaitems(H)={ b, e Q
c, d }. All the items not in the deep extensiontbfFigure 3) are

removed from the extension. In Figure 4, the setalbfthe e e e

concepts under which the documents in items(H)ctassified,

B(H), is found by following all the arcs leavingabaelement in
the set: B(H)={ F, G, H, | }. The inclusion coreint implied by
subsumption states that if items(C) denotes th@fsdbcuments
classified under C and C’ is a descendant of Chantaxonomy,
items(C'items(C) [11]. This is equivalent to say that autoent Figure 3 — All the items not classified under H areemoved
classified under C' is also classified under C. dderthe set of
concepts related to H is given by B(H) union a# #incestors of
all the concepts in B(H), i.e. the set of all cquiserelated to H is
{F, G, H, |, B, C, A}. Finally, in Figure 5, all & concepts not
related to H are removed from the intension, thusdpcing a
reduced taxonomy that fully describes all and ahéyitems in the
current focus.

A\

T

Figure 4 — All the concepts under which the itemsiithe focus
are classified (and, because of subsumptions) theincestors
are related to H.

Figure 1 — A dynamic taxonomy: the intension is abe, the
extension below. Arrows going down denote subsumptis, e °
going up classification
m

Figure 5 — Reduced taxonomy containing all the coepts
relatated to H

The retrieval process is an iterative thinning lodé information
base: the user selects a focus, which restrictsnfbemation base
by discarding all the items not in the current ®cOnly the
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concepts used to classify the items in the focuw] their

ancestors, are retained. These concepts, which arimemthe

current focus, are those and only those conceptscin be used
for further refinements. From the human computderaction

point of view, the user is effectively guided tach his goal, by a
clear and consistent listing of all possible alatires.

Dynamic taxonomies can be integrated with otherienel
methods in two ways:

1. focus restrictions on the dynamic taxonomy provide
context for other retrieval methods, thereby insieg
the precision of subsequent searches; or

the user can start from an external retrieval nekthoad
see a conceptual summary of the concepts thatidescr
the result.

These two approaches can be intermixed in differemation
steps during a single exploration. The integrat@ndynamic
taxonomies with information retrieval is especiallypportant
because dynamic taxonomies can be used to desziisteact,
conceptual queries and information retrieval camuged to define
concrete queries (for instance proper names). Hipaafing

because it can be synthesized from its componentequs:
Service>housing and Age>senior, where Service and Age are
facets.

In addition, breaking compound concepts into thbimse
components allows the user to easily correlate emisc and
explore such correlations. In the running exampbe user
focusing onAge>senior will immediately find all the relevant
services related to senior citizens (which inclidasing). Most
importantly, the interaction is completely symmedti the user
will find Age>senior among the topics related to
Service>Housing if he starts the other way round. If compound
concepts are used (elgousing for senior citizens), correlation
information is hidden inside labels, and cannotcberied out
automatically but requires the manual inspectiotabéls. It must
be mentioned that extensional inference in dynamamxonomies
derives unnamed relationships [11] among concepts, and,
consequently, no specific relationship is accounfed by
compound concepts as synthesized by dynamic taxiesoss an
example, dynamic taxonomies can derivausing and senior
citizens, but nothousing for senior citizens, unless a specific role
disambiguation design is used [16].

conceptual manipulation to the dynamic taxonomy momnent,
our practical experience shows that the informatietrieval
component needs not be very sophisticated, andcin & simple
text retrieval system is usually adequate.

The advantages of dynamic taxonomies over traditiomethods
are dramatic in terms of an extremely fast convecgeof

exploratory patterns and in terms of human factdlsee zoom
operations on terminal concepts are sufficient éduce a 10
million item information base described by a contgagonomy
with 1,000 concepts to an average 10 items [12]naDyic

taxonomies only require a very light theoreticalchkground:

namely, the concept of a taxonomic organization tired zoom
operation, which seems to be very quickly undestbyg end-
users. Usability tests on a corpus of art imaged §$ showed a
significantly better recall than text retrieval amgkerhaps more
importantly, the feeling that one has actually ideed all the
alternatives in reaching a result.

5. DISCOVERY OF SERVICES

Maoduli on line Servizi on line

m Eventi della vita | Aree tematiche

Uomao

Donna

Maternitd & gravidanza, Salute fernminile, Pari
opportunitds

Paternitd, Salute maschile, Sessualita, ...

Bambino
Alimentazione corretta, Biblioteche per
bambini, Educazione e divertimento, ...
Studente

Assaciazioni studentesche, Biblioteche, Master,
borse di studio e dottorati, ..

Genitore

Aspettando la nascitas Contributi & agevolazioni
per i genitori, Mediazione familiare, ...
Ragazzo

Arti wisive, Teatro e danza, Libri e letteratura,

Anziano

Centri di assistenza e cura per anziani,
Sicurezza in casa, Partecipazione alla vita
pubblica, -

Persona con disagio sociale
Povertd, Dipendenze, Carcere, ...

In cerca di lavoro
Orientamento e formazione, Curriculum e
colloquio, Contratti e forme di lavoro, .

Disabile

Benessere delle persone con disabilitd,
Contributi & agevolazioni per i disabili,
Istruzione e formazione per i disabili;

Italiano all'estero Immigrato
Marme e legai sull'immigrazione, Inserimento &

accoglienzas Lavorare in Italias -

Assistenza sanitaria all'estero, Cittadinanza per
gli italiani all'estero, Storia e memaria
dell'ernigrazione, ...

volontario
Associazioni di volontariato, Come fare
volontarizto, Giovani e volontariato, .

Lavoratore
Diritti sindacali, Lavori socialmente utili,
Fensione s o

Dynamic taxonomies cleanly separate the procesdassifying
documents from the use of classification informatim the
browsing system, and considerably simplify the giesof the
conceptual taxonomy. First, the extensional infeeemle actually
performs concept association mining: concept aatoas, which
are often quite dynamic in time, need not be fostaxh and
accounted for in schema design. In addition, thex isspresented
with associations the schema designer might nat beeaware of.

Second, since dynamic taxonomies synthesize congpoun
concepts, these need usually not be representdiditixpso that
we avoid the exponential growth due to the dedoripof all the
possible concept combinations, and the resultingrtamy is
significantly more compact and easier to underst&atco [11]
developed a number of guidelines for taxonomiest thae
compact and easily understood by users, and camrbediately
applied to the present context. Some are similath® basic
faceted classification scheme by Ranganathan [fig]:taxonomy
is organized as a set of independent, “orthogosiatitaxonomies
(facets or perspectives). As an example, a compoandept such
ashousing for senior citizens need not be explicitly accounted for,
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Figure 6 — Il am a ... from the Italian Government potal

Traditional approaches generally use a singleicstatonomy to
describe services, since approaches based on kiform
Retrieval or database queries are obviously noefixdal in this

present context. Services can be represented Igiréclist of 20

basic public services that represent the minimaraton for

administrations in the European Union is reportedTable 1.

However, such a monolithic organization into sezgidoes not
support exploration and requires that the user knprgcisely the
service he/she is looking for.

A competing, possibly more effective organizatieron the basis
of “life events”, i.e. events in the everyday li¢ a citizen. A
static taxonomy portal organized in this way is thalian

government portal (www.italia.gov.it) that lists 1Be events
ranging from “having a child” to “retiring” (Figuré).

A static taxonomy only supports a single organ@abf services
and consequently enforces a one-size-fits-all agro In
addition, it hides important features of servicessh as grants to
specific groups of persons.
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. Car registration (new, used and imported cars)

. Application for building permission

. Declaration to the police (e.g. in case of theft)

. Public libraries (availability of catalogues, séatools)
. Certificates (birth, marriage): request and deiiver

. Enrolment in higher education / university

. Announcement of moving (change of address)

. Health related services (e.g.interactive adviceéhenavailability of services in different hospitadgpointmentg

.Public Services for Businesses

Public Services for Citizens

Income taxes: declaration, notification of assesgme
Job search services by labour offices

Social security contributions (3 out of the follogi4):

Unemployment benefits

Child allowances

Medical costs (reimbursement or direct settlement)

Student grants

Personal documents (passport and driver's licence)

for hospitals.)

Social contribution for employees
Corporation tax: declaration, notification
VAT: declaration, notification

Registration of a new company

Submission of data to statistical offices
Customs declarations

Environment-related permits (incl. reporting)
public procurement

Table 1 — Basic public services agreed upon by EUember states
http://europa.eu.int/information_society/eeurope/202/action_plan/pdf/basicpublicservices.pdf
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Io sono...

LKL} | Aree tematiche

Moduli on line Servizi on line

Avere un figlio

Aspettando la nascita, Documenti da fars alla
nascita di un figlios Prime fasi della wita, «
Lavorare

Dal eurriculurn all'assunzione, Carriers &
professioni, Essere lavoratori dipendenti, ...
Fare il volontario

Ferma volontaria, Servizio Civile nazionale,
Militari e formazione, ...

Avere una famiglia

Matrimonio, Separazione e divorzio, Tutelare i
barnbinis «.

Andare all'estero

Wiaggiare, Wiaggiare in Europa, Trasferirsi, ..

Fare sport

Praticare lo sport, Le regaole del gioco, Le
iniziative e la formaziones -
Fare/subire una denuncia

Fare una denuncia, Subire una denuncia

Aiutare gli altri

1 volontario in Italia e all'estero, In aiuto delle
farniglie, In aiuto delle donne, ..

Studiare

Scuola dell'infanzia, Scuola primaria, Scuola
secondaria di I gradas «

Usare un mezzo di trasporto
Imparare a guidare, Acquistare un mezzo
privato, La patente di guida, ...

Avere una casa

Acquistare casa, Affittare casa, Cambiare casa,

Pagare le tasse

Informazioni per il contribuente, Lavoratare
dipendentes Lavaratore autonomos
Vivere in salute

Smettere di furnare, Rivolgersi al medico, Fare
le waccinazioni, -

Vivere I'ambiente

Gli animali e I'ambiente, Tutela dell'ambients ,
Zalvaguardia delle acques -

VYivere tempo libero e cultura

Cultura on line, Cinema, teatro e spettacalis
Maostre, musei e parchi archealogici, ...
Andare in pensione

I contributi, Riscatti onerosi: Prima della
pensione, ...

Figure 7 — Life events from the Italian Governmentportal

An organization by facets removes these limitatiam&l can

provide several different access paths, each moitabde to

specific classes of users or needs. If dynamicrtanoes are used
to correlate among facets through the extensiarfaténce rule,
each facet also provides additional orientation femtiback for
the user.

The current version of the Italian Government fdoraes a
simplified faceted organization, in which services well as
forms and general information) are organized adogrdo five
major facets:

1. lama ... (Man,Woman, Parent, ...), see Figure 6. Tdust
groups services according to the needs of spezafiegories
of citizens;

2. Life Events (see Figure 7). This facet providesa#ternate
grouping of services according to events that gaplyato
different categories of citizen;

3. Thematic Areas, such as Art, Leisure, etc.

Online forms record all the forms that are avagadline for
off-line services. These forms are grouped accgrdin a
subset of the thematic areas above;

5. Online services record all the services availalsiéne and
grouped by the same thematic areas used for ofolires.

This organization is not managed by dynamic taxdeerand it is
therefore “static” in the sense that each facairganized as an
independent static taxonomy. Such an approach ustyidimits
exploration and flexibility in information acces$rom the
analysis in [12], we know that static facets hagsslreducing
power than conventional static taxonomies. In aaidljt each
possible concept combination should be accountednfeach
facet: as remarked in [11], this either leads toeaponential
growth in the facet taxonomy or to a very grossssifecation
granularity. As an example, consider the “| am"dacet. Here
we have two topic®arent and Person with Disabilities. What if
there are special provisions fBarents with Disabilities? Either a
specific (intersection) topic is created or the vsimns are
duplicated under each topic. Neither approach fisfaatory. In
the first case, all the 14 roles listed in the fa@a be concievably
combined, leading to more than 16 thousand comptapmids. In
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the second case, different provisions for differetes are lumped
together making access, exploration and searcharg difficult.

The solution proposed here is based on dynamictan@s and
include a number of facets that are useful foreiti (rather than
business) access and should be supported:

1. Services: services that the government suppliggnized by
major areas such as the ones indicated in tabfénte our
approach only requires a multidimensional classifi; and
no strict adherence to theoretical faceted clasgin, this
facet can be ordered by the most common servigst fi
possibly derived by the techniques described inif2prder
to speed up access for the “average” user. Diffgrérom a
static taxonomy, we can do this without the proldem
discussed before, simply because other access paths
information exist.

2. Events of life: events in the life of a citizenchuas the ones
used in www.italia.gov.

3. Type of information: this facet describes what type
information is available, such as online guides]inen
services, etc.

»

Location of person: abroad, or where in the natidns facet
is used to coordinate special services offered fmcific
municipalities, or regions, etc.

Type of citizenship: whether the person is a aitind this

state, or a citizen of a different nation. Citizérmsn specific
groups of nations (e.g. EU citizens) might have cie
provisions. This facet can also be used to descebeicted
citizenship rights, such as minor age or inhibitifsom

public offices.

6. Person with special rights: although the contehis facet
can be represented in the following Person Préditet, it is
used to attract the user attention to specificgmates she/he
might belong to. Concepts in this facet may inclade sex,
disabilities, personal relationships (e.g. single parents,
married couples), etc.

7. Person profile: this facet describes other featweshe
person that can be used to reduce the numbervwtsgithat
apply. One useful criterion is Age: a person yamipan
18, for instance, cannot have a firearm permit alriging
license, and cannot retire. Conversely, a seniizeci will
not be directly interested in primary education.

Note that the design used is not so different fritia Italian
government portal, and in fact some of the fadsted above are
similar. The major design differences are in areaement of
topics among facets, so that, for example, therflaa...” facet is
split into two facets in order to convey more digawhich
specific categories have special rights and prongsi

Although the design is fairly similar, the use of dgnamic
taxonomy makes user access dramatically differ@&nsample
interaction is reported in Figures 8 and 9. Fig8rshows the
initial dynamic taxonomy, in which every topic isllbwed by a
number indicating how many items are classifiedeuntd As the
Type facet shows, items include online and offline &ms, but
also guides. We want to stress that the final goaking dynamic
taxonomies in e-government portals is to make rdtbrimation
(not only services) available and findable in aegnated way.
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Income taxes (20) Having a child (12) offline service (75) abroad (15) [talian (500} YWomen (35) Sex (539
Job search services (3) Studying (35) online service (375)  ltaly (524) EU {480) Senior citizens (B7)  Age (539)
Social security Working (B7) guide (89) extra-ELI (58) Handicapped (86) Education
contributions (12) Transportation (43) Relationships (437 B39
Personal documents (7) Hausing (30)

Car registration (4) Family (55)

Application for building
permission (25)
Declaration to the palice
(15)

Fublic libraries ()
Certificates (40)

Enrallment in higher
education / university (7]

Change of address (4)
Health related services (B0)

Faying taxes [57)
Going abroad (12)
Health (B0)

Sport (253)

Palice (35)

Leisure and culture (44)
Helping others (12)
Retiring (16)

Figure 8 — E-government portal with a dynamic taxoomy on seven facets

LIFE EVENTS
Income taxes () Warking (2 offline serice (5) Italy (E7) Italian (&7 Wamen (5] Sex [B7)
Social security Transpartation {13) anline semice (B2) EL i) Senior citizens (67) Age 57
contributions (10) Housing (7) guide (13) Handicapped [15) Education
Declaration to the police Family (5) B7)

(1) o Health (20)

Fublic libraries (&) Police (35)

Health related services (200 e e e (14

Retiring (16]

Figure 9 — Reduced taxonomy after a zoom on Seni@itizens:
characterization of the 67 items specifically targed to senior citizens

A zoom on Senior citizens produces the reduced taxonomy in either to summarize the result or to prefilter dcarding to a

Figure 9, that shows all and only the topics cfasbiunder

Senior citizens, i.e. those services/guides etc. that specifically

apply to them. Drill-down can be iterated as reegir for
instance, the user might focus Housing, thereby reducing both
the number of items and the number of topics thptya

This simple and easily understood organizationtivasimportant
benefits with respect to traditional methods. Firssers are
guided to reach their goal no matter what theirtisg point is.
Second, they are guided to discover all potentiaéievant
information: for instance, all services offeredSamior citizens (as
in the example), or all the subjects that are ledtitspecific

services inHousing. Incidentally, note that Figure 7 shows that

there are specific services for Senior citizend #ra women or
have disabilities. No other technique currentlyerdfthis level of
flexibility.

An English presentation is used here to stress face that
dynamic taxonomies can easily manage multilingn&rmation
bases. In fact, in the present framework, a conisepist a label
that identifies a set of items. Supporting a ddférlanguage, as
far as information access is concerned, only reguithe
translation of concept labels.

Although we did not show this functionality in te@ample, text
retrieval is easily integrated, and dynamic taxomsncan be used
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conceptual context.

Finally, dynamic evaluation and display of relagbips among
concepts makes the evolution (insertion, deletiopdate) of
services especially easy to manage. In traditiostatic designs,
the addition of a new service or of a new informatitem can
require a manual restructuring of a significantt pdithe existing
portal. In dynamic taxonomy designs, the only actiequired is
the classification of the new service or informatitem according
to the dynamic taxonomy. The extensional inferende takes
automatically care of all the new correlations amaiopics

established by the new item. So, whereas a new itgmires
changing the global schema in traditional desigrely requires
a local change in dynamic taxonomies. Such a latelnge
consists in the classification of the new item, ichh is

independent of any other existing items.

6. CONCLUSIONS

Dynamic taxonomies represent a dramatic improvenurer

other search and browsing methods, both in terneewfergence
[12] and in terms of full feedback on alternativaasd complete
guidance to reach the user goal [19]. In addititwey provide
multilingual access and easy integration with tiadal search
methods, such as text retrieval. An important pairthe present
context is that they can effectively manage aneenxély wide
range of e-government information, ranging fromstitutional”
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information [14], to non-institutional data banksch as job

search services [15], to intelligent access to distovery of

services, as shown in this paper. In fact, they lma used as
single tool to solve most of the information accessd
dissemination needs of e-administrations. This i@splower IT
costs but also, and most importantly, a lower cigmieffort
required from e-citizens.
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