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Abstract

Previous approaches to service selection are mainly based
on capturing and exchanging the ratings of consumers to
providers. However, ratings reflect tastes of the raters. There-
fore, service selection using ratings may mislead the con-
sumers having a taste different than that of the raters. We
propose to use experiences instead of the ratings. Experi-
ences are the representation of what is requested by a con-
sumer and what is received at the end. Unlike ratings, expe-
riences do not reflect the opinion of the others, but the actual
story between consumers and providers concerning a service
demand. Using experiences, the consumer models the ser-
vices of a provider for a specific service demand and selects
the provider that is expected to satisfy the consumer the most.
Our simulations show that proposed approach significantly
increases the overall satisfaction of the service consumers.

Introduction

Reputation systems enable consumers to rate the service
providers in a centralized location. The ratings of the con-
sumers are then aggregated to decide whether a service
provider will act as expected (Sabater & Sierra 2002). E-
bay (eBay 1995) uses such a reputation system. Distributed
approaches to service selection consider trust among enti-
ties (Yu & Singh 2002; Yolum & Singh 2005; Huynh, Jen-
nings, & Shadbolt 2004). Trust captures a truster’s expecta-
tion from a trustee for a particular service. Most formaliza-
tions of trust depend on ratings. However, ratings should be
evaluated within their scope. Scope of a rating is the con-
text in which the rater experienced the service. In different
contexts, a service has different values for a consumer (i.e.,
it is rated differently by the consumer). Therefore, scope of
ratings should be considered while using the ratings.

Accordingly, the main goal of our research is to develop
a context-aware service selection framework so that con-
sumers could make the context of their service demands
explicit and make service decisions primarily on their own
satisfaction criteria. For this purpose, we first propose an
ontology-based representation that is more expressive than
ratings. This representation and its usage in service selec-
tion is introduced in the next section. Then, we propose
an approach for ontologies to evolve over time to represent
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consumers’ evolving service needs better. Next, we plan to
integrate these two proposed approaches to make context-
aware service selections in dynamic environments where
consumers’ service needs evolve over time. Our approaches
depend on the information exchange and interactions of the
consumers in a P2P setting. Therefore, we plan to integrate
a trust mechanism into our research so that consumers can
differentiate who is trustworthy and who is not.

Completed Research

Even if their service interests are the same, different con-
sumers rate the same service differently depending on their
satisfaction criteria. That is why ratings reflect the satis-
faction criteria and subjective opinion of the raters. The
main question at this point is how to get rid of subjective-
ness of ratings in service selection. In our completed re-
search (Şensoy & Yolum 2006a; 2006b), we propose that,
instead of ratings, consumers can record their interactions
with service providers in a great detail within an experience
structure. An experience contains a consumer’s service de-
mand and the supplied service in response to this service
demand. In our approach, instead of sharing their ratings,
consumers share their experiences. An experience expresses
the story between the consumer and the provider regarding
a specific service demand. Hence, any consumer receiving
an experience can evaluate the service provider according to
its own satisfaction criteria using the detailed data in the ex-
perience. This approach may get rid of the subjectiveness of
the rating-based approaches.

Although ratings can simply be represented using plain
numbers, representation of consumers’ experiences requires
representational power of ontologies. In our completed re-
search, we assume that consumer agents share a static shared
ontology through which the consumers can represent their
service needs and past experiences in the best way possible.
Consumers use experiences to decide on a service provider.
For this purpose, consumers first collect experiences related
to their current service demands from other consumers us-
ing a P2P protocol. Then, information in the experiences
is used for the modeling of providers’ behaviors for differ-
ent service demands (i.e., using machine learning methods
such as parametric classification (Şensoy & Yolum 2006a)
or case-based reasoning (Şensoy & Yolum 2006b)). After
modeling service providers, the provider having the highest
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probability of supplying satisfactory service is chosen.
Using various simulations, we compared performance of

the proposed approach and that of various rating-based ser-
vice selection approaches. The performed simulations show
that the use of experiences improves the decisions of the ser-
vice consumers and increases the overall satisfaction signif-
icantly compared with the rating-based service selection ap-
proaches.

The Work In Progress

Although the proposed experience-based service selection
approach is successful in identifying service providers, it
has a major weakness: assumption of a static, shared ontol-
ogy among agents. This assumption cannot account for the
fact that a consumer’s service needs may evolve over time
and new concepts may be necessary for the consumer to de-
scribe its evolving service needs. Hence, a service selec-
tion approach should be able to accommodate this, since in
many e-commerce settings, individuals learn new concepts
and services from different sources, add them to their on-
tology, and further form service requests that are based on
these new concepts.

Accordingly, we propose a distributed approach for evo-
lution and maintenance of local ontologies for service se-
lection (Şensoy & Yolum 2007). In this approach, a con-
sumer queries its neighborhood to learn a suitable concept if
the concepts in its local ontology are not sufficient to de-
scribe its current service need. If such a concept is not
known by its neighbors, the consumer creates the concept,
and teaches it to its neighborhood. This way, the consumer
prohibits its future communication problems by informing
its neighbors about the created concept before using it. Fur-
thermore, if the neighbors find the new concept useful, they
can use it in their forthcoming interactions with others. This
way, the semantics of new concepts circulate and get es-
tablished in the consumer society. This interaction-based
learning scheme leads to cooperative evolution of service
ontologies. When a consumer learns a useful concept from
its neighbors, it can directly use it or create another con-
cept that builds on the learned concept. Hence, more accu-
rate concepts that describe the service needs and experiences
of the consumers are cooperatively and iteratively created.
Integration of this approach into our previously proposed
experience-based service selection approach is in progress.

We evaluated our approach using simulations. Our simu-
lations show that consumers’ ontologies evolve considerably
so that at the end of the simulations each consumer is able to
represent its service needs and past experiences as concisely
as possible. The evolutions are not only due to individual
effort but mostly a result of cooperation. That is, most of the
concepts used by each consumer are devised by others in the
society. Further, the consumers learn a small portion of the
concepts that emerge in the society, making sure that most
of the learned concepts are useful for them in representing
their service needs. Through cooperation, consumers can
have different but evolving ontologies, yet they can commu-
nicate with those that are similar to them to represent their
service needs.

The Work To Be Done
The proposed approaches highly depend on domain depen-
dent ontologies. These ontologies are used to represent ser-
vice demands and the provided services. In our research,
ontologies are represented using OWL, but standard service
description languages such as WSDL or OWL-S are not
used. In order to support interoperability and for compliance
with current Web services standards, the service ontologies
should be represented using OWL-S.

In this work, we have assumed that consumers exchange
their experiences honestly. However, experiences are pro-
duced by consumers and some consumers may want to de-
fame some providers because of personal or commercial rea-
sons. This situation imposes the requirement of using a trust
mechanism so that some consumers could be ranked as trust-
ful and others could be ranked as distrustful (cheater or slan-
derer). As a result, we plan to integrate a collaborative trust
mechanism into our service selection framework.

As a future work, we also plan to deal with the incentive
problem: i.e., willingness of participants to provide informa-
tion such as experiences. Sharing experiences is important
for better decision making and it creates reciprocity between
agents. However, additional mechanisms are needed to en-
courage agents for sharing their experiences and other valu-
able information.
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Şensoy, M., and Yolum, P. 2006a. A context-aware ap-
proach for service selection using ontologies. In Pro-
ceedings of Fifth International Joint Conference on Au-
tonomous Agents and Multiagent Systems (AAMAS), 931–
938.
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Şensoy, M., and Yolum, P. 2007. Cooperative evolution of
service ontologies. In Proceedings of Sixth International
Joint Conference on Autonomous Agents and Multiagent
Systems (AAMAS).
eBay. 1995. http://www.ebay.com.
Huynh, T. D.; Jennings, N. R.; and Shadbolt, N. 2004. Fire:
An integrated trust and reputation model for open multi-
agent systems. In Proceedings of 16th European Confer-
ence on Artificial Intelligence, 18–22.
Sabater, J., and Sierra, C. 2002. Reputation and social
network analysis in multi-agent systems. In Proceedings
of the 1st International Joint Conference on Autonomous
Agents and MultiAgent Systems (AAMAS), 475–482.
Yolum, P., and Singh, M. P. 2005. Engineering self-
organizing referral networks for trustworthy service selec-
tion. IEEE Transactions on Systems, Man, and Cybernetics
A35(3):396–407.
Yu, B., and Singh, M. P. 2002. Emergence of agent-based
referral networks. In Proceedings of the First International
Joint Conference on Autonomous Agents and Multiagent
Systems (AAMAS), 1268–1269.

1948



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


