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ABSTRACT

Geographic search is routinely used in many services and ap-
plications that exploit the availability of Web content which
is related to a real world place, region or object. However, do
you trust the location information? Who has not made the
experience that the restaurant you went to has just moved
to another part of the city or shut down? Local search re-
turns located results, e.g., extracted entities located in a
certain spot or area, but their quality can be difficult to
judge. Compared to normal Web search, local Web search
has additional inherent issues due to factors such as insuf-
ficient semantics, ambiguity of references, imprecise map-
ping, or unknown status of the real-world entities described
in documents. We present selected issues and features of
geospatial quality and credibility based on spatial, tempo-
ral, and topical indicators as an additional measurement of
spatial relevance.

Categories and Subject Descriptors

H.3.3 [Information Storage and Retrieval]: Information
Search and Retrieval
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1. INTRODUCTION

Location is an important and successful feature in Web
information retrieval. Scenarios include the planning of a
business trip or a vacation, the search for a new house, the
decision for a school or university or something as simple as
where to buy groceries [1, 5]. The reliability of search re-
sults becomes even more crucial in a location-based or mo-
bile scenario where it can be much more difficult to judge the
reliability of information short of actually visiting a place.
Consider a user’s dissatisfaction who drove all the way to
an out-of-business restaurant that was, however, shown in
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a list of results of recommended restaurants. The difference
in perception to Web search can be explained by the fact
that a result document matches the query in some way, but
a result entity carries the implied assumption that it is ac-
tually represented in the real world — and it is much easier
to check a document than it is to check an actual place. In
short, the existence of information about a place is expected
to be a proxy for the existence of the place itself.

As an example, consider a query about the “Museum of
Modern Art” (MoMA). The usual result would be the infor-
mation about its exhibitions, its homepage (www.moma.org)
and of course its location. Normally this would be given
as 11 West 53rd Street, Manhattan, New York, NY, USA,
or, with less granularity, as New York, USA. However, the
query is broader than the example suggests. There is also
the San Francisco Museum of Modern Art (SFMOMA) and
of course many more museums with this exact name around
the world. Optimally, these multiple occurrences are identi-
fied, disambiguated, and treated separately.

The issue becomes more interesting when taking more
complex situations into account. For example, changes in
the real world can leave marks in the Web that can be chal-
lenging to interpret. A special event took place between
2002 and 2004. The MoMA underwent renovations and was
closed during that time. The museum itself was unavail-
able to visitors, but parts of the collection were exhibited
elsewhere, some in the MoMA QNS which was located at
33rd Street and Queens Boulevard. When further searching
for MOMA in Queens, the P.S.1 Contemporary Art Cen-
ter comes up at 22-25 Jackson Ave, Long Island City, NY,
USA. Yet this is is a separate entity only affiliated on some
exhibitions with the MOMA. A major part of the collection
was further shown in Berlin during 2004 under the name
“Das MoMA in Berlin” at the museum Neue Nationalgalerie
at Potsdamer Strafle 50, 10785 Berlin, Germany, which re-
ceived a large media response. Nowadays, the exhibition is
gone, but many Web pages still mention it and it turns up
in local search engines. So in their own right, all of these
results would be valid for a certain period of time only.

Figure 1 shows a result set for “museum of modern art” on
a global scale, highlighting New York and Berlin; the cutout
shows Manhattan and Queens. For these three results, their
lifespan is plotted in the graph; the shaded shapes give an
estimate on expected pages mentioning the place. Web re-
sources may not always match very well to the entity lifespan
and the evidence for a new entity is usually much better than
that for its disappearance. While a global search could very
well judge the MoMA in New York to be the most important
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Figure 1: Example of temporal changes for entities

one, there usually would be results all over the map. A local
search within Berlin would still find strong evidence for its
presence.

This article presents an initial discussion of credibility is-
sues influencing geospatial search quality and relevance.

2. QUALITY AND RELEVANCE

The Web is a major information source, but also contains
inaccuracies, omissions, outdated pages, or even adversaries.
Thus, retrieval techniques have to address the information
credibility issue to deliver high-quality results. Geospatial
Web search engines [4] face similar issues, but often on dif-
ferent levels or, due to the spatial processing, from entirely
new angles. User requirements include not only relevance,
but also features such as freshness and diversity [18] or relia-
bility. In Geographic Web information retrieval [13], results
are ranked based on the relevance of the documents to a
query on content and spatial features [9, 10, 16]. Our aim is
to address location data quality to lay the ground for higher-
level quality models. Then, quality and credibility is added
as another dimension of relevance:

Relevance(q, dOC) = RelContent(QContenh doccontent) ®
RelSpaticLl (QSpatial 5 docspatial) ®

C'f‘edibilitySpatiote'mpora,l (q> dOC)

Going into more detail, we understand geospatial credibility
not only as individual data quality, but as a new compound
measure across a variety of features and sources such as re-
liability, authority, trustworthiness, quality, correctness, up-
to-dateness, completeness, availability, and finally, physical
existence in the real world. Note that credibility not only
depends on the documents in the index, but also on the
query, as different queries can have different expectations or
requirements.

2.1 Selected Factors

Credibility indicators can be derived from features such as
presence of keywords, references, named entities, detectable

patterns, times and dates, linkage patterns, or external sources,
to name just a few. However, in many cases even these
features are not completely accurate or carry a certain un-
certainty [6, 11], as well as their extraction process, either
implicit or explicitly annotated. Therefore, the following
factors indicate uncertain data on multiple levels.

Temporal features are strongly connected to geospatial
information [7]. A question for museums in the vicinity
implicitly has a temporal aspect in that the museums
should be there at the time of the question. Web pages
frequently appear, disappear, move, or change. Simi-
larly, the location references on them and those in the
real world do the same when businesses are created,
move, change name or owner, or are closed. For the
example of the MoMA Berlin, it would usually take
some time to show up in search results. More impor-
tantly, it is more difficult to detect its closing. An
opening of a new place thus is harder to detect than
a closing or a move of a business. This also applies to
compound or aggregate measures.

Geoparsing and Geocoding issues to consider include ex-
traction errors, wrong matches, and granularity, [12,
17]. In the example, using only broad granularity
would identify both the Manhattan and Queens build-
ings as New York.

Entity and Relation Extraction plays a major role in
location credibility within entity-oriented search such
as company or people search [8, 17, 3]. Issues arise
with incomplete entities due to varying levels of detail
or spellings of names, imprecision in extraction etc.

External Data Integration of spatial domain knowledge
is necessary for, e.g., validation, but it may also already
carry inaccuracies [2] and might change over time.

Aggregation can increase the reliability of results that are
based on multiple sources [15, 3, 14]. For example,
some pages may show outdated information or report
different names for a museum. We would have to iden-
tify MoMA with Museum of Modern Art and similar
names, yet distinguish them from the MoMA QNS and
maybe even from the museum store within the same
building, while considering the temporal changes.

Visualization and interaction can draw user’s attention to
the reliability of information or may compute aggre-
gate mappings to achieve its goals [14]. This is espe-
cially important as items on a map tend to be trusted
more by users since mapped data “feels” more accurate.

3. CONCLUSION

We have discussed quality and credibility issues in geospa-
tial Web information retrieval on an initial selection of spatio-
temporal features. Ultimately, they should be incorporated
into an improved model for relevance ranking. Temporal
issues are only one aspect of a more complete model of cred-
ibility, but they show up in many features and are under-
lying non-considered causes for certain cases of lowered re-
sult quality. Future work will investigate cross-relations and
propose solutions or mitigations for certain issues as well as
connect these issues with requirements and implications for
different application scenarios. We believe that these issues
will have to play a bigger role in future geospatial retrieval
systems and open up interesting research questions towards
improved trust and quality.
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