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Abstract. Providing useful recommendations is an important challenge for
user-centric media systems. Whereas current recommender systems research
mainly focuses on predictive accuracy, we contend that a truly user-centric
approach to media recommendations requires the inclusion of user experience
measurement. For a good experience, predictive accuracy is not enough. What
users like and dislike about our systems is also determined by usage context and
individual user characteristics. We therefore propose a generic framework for
evaluating the user experience using both subjective and objective measures of
user experience. We envision the framework, which will be tested and validated
in the large-scale field trials of the FP7 MyMedia project, to be a fundamental
step beyond accuracy of algorithms, towards usability of recommender systems.

1 Introduction

The common practice in recommender systems research mainly focuses on algorithm
performance [9]. Measures like mean absolute error or root mean square error
measure the accuracy of an algorithm in predicting user ratings [3]. The implicit
assumption is that better predictions lead to better recommendations, and that better
recommendations lead to higher user satisfaction.

There are several flaws in this approach to recommender system evaluation. First
of all, algorithm accuracy is not necessarily correlated with user experience [6].
Furthermore, the user experience of an interactive product such as a recommender
system does not depend exclusively on prediction accuracy but is also influenced by
factors such as the ease of use, usefulness, engagement, transparency, satisfaction,
novelty and enjoyment of the system itself and the items retrieved [4, 10]. This list of
factors is far from complete, and current literature lacks a unified understanding of
what experience factors need to be measured or how to measure them. Although it is
commonly understood that user experience is best measured using a combination of
objective (user behaviour) and subjective (questionnaire) measures [2], there have
been few attempts at a structural approach towards user experience measurement for
media recommenders [7]. A framework is therefore needed for evaluating the user
experience of media recommender systems. Specifically, the framework should:
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e provide a generic set of measurable concepts related to experience that is
applicable to all types of media recommender systems,

¢ link the subjective experience measurements to objective recommender system
aspects on the one hand, and objective user behaviour on the other hand,

e take into account personal and situational characteristics that may also
influence the user experience [4, 8, 9],

e be validated in both qualitative studies (user diaries, interviews and focus
groups) and quantitative studies (questionnaires).

2 Evaluation Framework

In order to construct our user-centric evaluation framework, we take the proven
concept of the technology acceptance model (TAM) as a starting point [1], but also
include hedonic experiences such as appeal, fun, and user emotions [2]. The basic
framework, shown in figure 1, covers objective recommender system aspects,
subjective evaluations, subjective experiences and objective behaviours, and relates
them in a structural way. Furthermore, as the particular situation and the particular
user may matter for the evaluation, it embeds the framework in situational and
personal characteristics. A brief description of each component is given below, for a
detailed description see [7].

[ Situational characteristics ]

J

Objective Subjective Behaviour
system system
aspects = aspects = [Experience ]Cj[ Interaction ]

T

[ Personal characteristics J

Fig. 1. User-centric evaluation framework for Multimedia recommender systems

The main assumption in our framework is that the objective system aspects
(qualities of the recommender system) eventually influence the user experience [9].
These aspects include the visual and interaction design, the recommender algorithm,
the presentation of recommended items, explanations and additional system features
such as social networking and profile control. To measure the impact of a specific
system aspect on the user, one would ideally manipulate the aspect across two or
more conditions. For example, to test the impact of profile control, one would test a
system that provides no profile control against a system that provides some profile
control. By keeping all other system aspects the same, one can observe the effect of
the manipulated aspect on the users’ perception, experience and behaviour.
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The subjective system aspects are users’ evaluations of the objective system
aspects. Although these evaluations may differ between users, they should typically
not be influenced by personal characteristics and situations. Subjective system aspects
include system usability, perceived item quality and visual attractiveness.

The situational and personal characteristics are beyond the influence of the system
itself, but may significantly influence the user experience and interaction. In different
situations users may use the system for different tasks, and in these tasks the choice
goal and the domain knowledge may differ [4]. Personal characteristics that are
typically stable across tasks include trust (in general, not in terms of the system),
control and social factors [8, 9].

The experience also represents an evaluation of the system by the user. However,
in contrast to the subjective system aspects, it is the users’ behaviour and not the
system that is the main focus of the experience measures. The experience typically
depends on personal characteristics as the system aspects may influence different
users in different ways. Also, the experience may change over time and across
different choice situations. Experience is divided conceptually between hedonic
qualities, usefulness, trust and outcome evaluations [2].

The interaction itself can also become an object of investigation of recommender
systems research. Interaction is objectively measurable, and determines the ‘final
step’ of the actual evaluation of the system: a system that is evaluated positively will
be used more extensively. We explicitly link the objective interaction to objective
system aspects through a series of subjective constructs, because these constructs are
likely to attenuate and qualify the effect of the objective system aspects on the
interaction [9]. Perception and experience explain why users’ behaviour is different
for different systems. This explanation is the main value of the user-centric evaluation
of recommender systems [6].

3 Future Work

The evaluation framework is a conceptual model that still needs to be tested and
validated. Currently, on-line tests in real-world settings are being deployed and the
first results will be available in the next weeks. The initial aim is to systematically
manipulate particular recommender system features and measure their effect on
selected components in the framework. Specifically we are currently testing:

e the effect of personalized recommendations on the users’ evaluation, experience
and interaction with a media recommender system,

e the effect of recommendation variety on the users’ evaluation, experience and
interaction with a media recommender system,

e the effect of recommendation quality on the users’ willingness to share more
information with the system,

e the effect of personal trust factors on the willingness to share information with
a media recommender system.

These effects are tested in on-line experiments across three different MyMedia
recommender system prototypes in three different countries. The results will be used
to refine the framework and to develop a set of evaluation metrics that can
discriminate between the various recommender system features and user variables.
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Consecutively, the refined framework will be used in a large scale, long-term field
trial, which will measure how the relative importance of the different user experience
components (e.g. pragmatic and hedonic components) develops over time. The trial
will be conducted in three countries (Germany, Spain and UK) in 2010. Each trial is
based on the same underlying MyMedia software framework but the company
branding, user interface design, system functionalities and content catalogues result in
quite different front-ends. The aim is to compare the four Multimedia recommender
systems on a set of evaluation criteria that is partially shared and partially tailored to
the specific system. This allows for comparison across recommender systems, as well
as the exploration of unique system features (e.g. social networking and recommender
algorithms) or user group characteristics (e.g. age and cultural background).

The generic nature of the proposed evaluation framework allows it to be applied to
any recommender system. Acknowledging the importance of user experience related
factors that transcend algorithmic performance, it aspires to take a next step in the
road towards usable and useful recommenders. We therefore encourage designers and
researchers to use our framework as an integrative guideline for the design and
evaluation of new generations of recommender systems.

Acknowledgement

This research is funded by the European Commission FP7 project MyMedia
(www.mymediaproject.org) under the grant agreement no. 215006.

References

1. Davis, F.D., Bagozzi, R.P., Warshaw, P.R.: User Acceptance of Computer Technology: A
Comparison of two theoretical models. Management Science 35(8), 982-1003 (1989)

2. Hassenzahl, M.: User Experience (UX): Towards an experiential perspective on product
quality. In: IHM 2008, Metz, France, September 2-5, pp. 11-15 (2008)

3. Herlocker, J.L., Konstan, J.A., Terveen, L.G., Riedl, J.T.: Evaluating collaborative filtering
recommender systems. ACM Transactions on Information Systems 22(1), 5-53 (2004)

4. Khnijnenburg, B.P., Willemsen, M.C.: Understanding the Effect of Adaptive Preference
Elicitation Methods on User Satisfaction of a Recommender System. In: ACM Conference
on Recommender Systems 2009, New York (2009)

5. McNee, S.M., Riedl, J., Konstan, J.A.: Making recommendations better: An analytic
model for human-recommender interaction. In: CHI 2006, Montreal Canada (2006)

6. McNee, S.M., Riedl, J., Konstan, J.A.: Accurate is not Always Good: How Accuracy
Metrics have hurt Recommender Systems. In: CHI 2006, Montreal, Canada (2006)

7. Meesters, L., Marrow, P., Knijnenburg, B., Bouwhuis, D., Glancy, M.: Deliverable 1.5
End-user recommendation evaluation metrics. FP7 MyMedia project,
http://www.mymediaproject.org

8. Spiekermann, S.: Online Information Search with FElectronic Agents: Drivers,
Impediments, and Privacy Issues. PhD Thesis, Humboldt University, Berlin (2001)

9. Xiao, B., Benbasat, I.: E-=Commerce Product Recommendation Agents: Use, Characteristics,
and Impact. MIS Quarterly 31(1), 137-209 (2007)

10. Zins, A., Bauernfeind, U.: Explaining Online Purchase Planning Experiences with
Recommender Websites. In: Information and Communication Technologies in Tourism
2005, Innsbruck, Austria, pp. 137-148 (2005)



	User-Centric Evaluation Framework for Multimedia Recommender Systems
	Introduction
	Evaluation Framework
	Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




