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ABSTRACT 
Experiencing and expressing emotions are integral parts of our 
life. In the retail area of commerce, emotion plays a fundamental 
role. When we choose or buy a commodity, our choice has a 
profound emotional dimension. We are social beings, we are 
influenced by others opinions, we have our opinions and we like 
to bargain for everything. To capture the magic behind 
negotiation, a first step will be to build a model that incorporates 
human emotions and community emotional opinions. Using 
dimensional models of emotion, the agent is able to capture and 
interpret such knowledge. The thesis proposes a novel design for 
an e-commerce system based on three agents: customer, supplier 
and community. The thesis settles the ground for emotional 
negotiations and the role of emotion in bilateral, multi-issue 
negotiations in retail markets.  

Categories and Subject Descriptors 
I.2.11 [Artificial Intelligence]: Distributed Artificial Intelligence  

K.4.4 [Computers and Society]: Electronic Commerce 

General Terms 
Design, Experimentation, Economics, Human factors 
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1. EXTENDED ABSTRACT 
Electronic marketplaces are becoming necessary for a successful 
business and more and more companies have an alternative e-
commerce way of selling. The final scope of e-commerce is to 
imitate, and of course improve, the process of negotiation that 
takes place between human beings. The plethora of fine aspects 
and subtleties involved in human negotiations are difficult even to 
be identified. This is one of the reasons why current e-commerce 
websites are in fact catalogs of products and services along with 
their descriptions and prices.  

Bilateral negotiations are part of every dialog we may have and it 
is so natural to negotiate that we do not even become aware of it. 
We negotiate when we need to buy or sell a product with some 
gain, we negotiate when we expose or contest some ideas and we 
negotiate when we need some sort of satisfaction or emotion. 
Negotiation is a central part of human being and this is the reason 
way it is so difficult to be formalized in some theoretical model.  

In order to build a realistic model we need knowledge from 
multiple domains like psychology, neuroscience, economics or 
artificial intelligence.  

Multi-issue negotiation is necessary for every e-commerce agent. 
It is rarely the case when a single issue characterizes a product or 
service. Even if you try to buy a new TV set, apart from technical 
characteristics that are quantitative by their nature, there are many 
qualitative aspects like the beauty of design, the visual 
experience, the profoundness of sound, the manufacturing quality. 
When you buy something, you place that product in a future 
environment and build different scenarios of interactions. As in 
life, every negotiation is a compromise between issues. 

Emotions, or affect, defined as the conscious experience of 
affective states, are central to our existence as human beings. 
Since birth, we experience emotions in every action we take. Our 
world is based on interactions between us and the environment 
around us.  These connections are communicated in affective and 
cognitive ways in which semantic terms describe our inner state. 
Affect, together with cognition, drives the communication of 
needs, ideas, and personal states. In the last two decades, the 
interest for the role of emotions in decision-making raised again. 
Emotions are now interpreted in correlation with rational thinking 
and decision-making. Extensive research in the field of 
psychology has shown that even incidental emotions, unrelated 
with the current decisional process, can have a major impact over 
current choices. Incorporating emotions into decisional models is 
necessary for solving complex problems and for better 
understanding conclusions. Nowadays, a new field of research has 
an explosive growth. Emotion theory is a multidisciplinary 
research area including aspects from cognitive psychology, 
neuroscience and genetics, as well as other fields. It is a huge area 
and many theoretical models of emotion have been developed. 
Depending on the given problem, one could choose one model or 
other or select one perspective or other from the emotional 
spectrum. Some models are successfully used in capturing human 
emotions for qualitative surveys over products or services. 

Emotional judgments and affective self-ratings are found to array 
in circular arrangement, referred to as a "circumplex" structure 
arrangement. A circumplex is a two-dimensional, circular 
structure in which single attributes correlate highly with those 
attributes nearby on the circumference of the circle, correlate near 
zero with those attributes one-quarter way around the circle, and 
correlate inversely with those attributes directly opposite on the 
circle.  
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Figure 1. Principal components of 191 affect terms. 

The circumplex model of affect is a powerful theoretical tool that 
describes the relations between emotions as well as suggests the 
dimensions that characterize, to some degree, all emotions. As a 
basic structural model of affect, it specifies which emotions are 
similar and different or which emotions are likely or unlikely to 
be experienced together. Emotion circumplex models are very 
specific in indicating mathematically testable relationships 
between various affects. Thus, the emotion circumplex provides a 
theoretical structure that can potentially advance our 
understanding of emotional life. 

2. THE PROPOSED PLATFORM 
Traditionally, bilateral negotiations involve only two entities: the 
customer and the supplier. From real life negotiation scenarios, 
we all know that it is recommended, as a customer, to be informed 
about the product or service or at least about the supplier. Also, it 
is recommended for the supplier to do market researches in order 
to understand better the client. The proposed platform brings a 
new actor into the scene, the community agent. The role of 
community agent is to gather information as feedback from 
people and to offer this emotionally enriched knowledge to the 
customer or supplier agents. In fact, the community agent acts as 
a recommender system. In the Figure 2 are represented these three 
agents along with the interactions between them. 

 
Figure 2. E-Commerce ecosystem: customer, supplier and 

community. 
The model of customer agent relies on the circumplex theory, for 
emotional knowledge acquisition and representation. When 
someone explains why he or she decided to buy or wish to buy 
that product or service, the explanation includes both the rational 
and emotional components of the reasoning process. For example, 
when you try to rent a house in a Caribbean resort, the final 

decision is a pleasing one, even if the price is a little too high. The 
pleasure comes from the fact that the location is near the beach 
and the renting period is the desired one. Therefore, it is natural to 
make a compromise, accept the offer, and feel good about it 
imaging how good it will be on the next summer. Of course, there 
is a limit on price, and if the price is too high, the offer is denied, 
no matter how good are the other issues. It is relatively easy to 
build a model for the rational part of decision, but it is very hard 
for a person to think in a pure quantitative way for every issue. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Snapshot of customer agent internal representation 
of multi-issues used in bilateral negotiation for a renting 

scenario. 
The scenario for collecting knowledge from customer is very 
simple: the customer defines the commodity issues with or 
without community support; for every issue will be defined mark 
points. Supposing that the commodity is accepted or acceptable, 
the user chooses a point into circumplex model. The mark 
represents the valence and arousal dimensions of the felt emotion 
when the issue has that value; for a more refined negotiation, the 
user could let the community agent to insert automatically more 
issues or the customer agent to use its negotiation experience. 

3. CONCLUSIONS 
The doctoral thesis tries to introduce a B2C e-commerce multi-
agent platform with three major actors: the customer, the supplier 
and the community. The novelty of the model is represented by 
the way in which emotions are integrated in every aspect, from 
customer knowledge acquisition and representation to bilateral 
negotiation and supplier marketing research tools. By 
incorporating emotions, the model is able to capture almost 
naturally the rational and the emotional aspects, to learn about 
personal preferences, to gather and use in negotiation process the 
community opinions, which are essentially emotional, to offer 
snapshots of emotional state to negotiation partners without 
exposing internals, and finally to offer a more human-like 
experience over negotiation. 

arousal - 

arousal + 

valence - valence +

[12: excellent] 
[9: ideal] 

[7: acceptable] 

[3: least acceptable] 

1: no way] 

rental rate: [$] 

time: [minutes] 
rental period: [months] 


	1. EXTENDED ABSTRACT
	2. THE PROPOSED PLATFORM
	3. CONCLUSIONS


<<
  /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
  /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 false
  /MaxSubsetPct 100
  /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 ()
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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




