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Abstract. Personalized recommendation technique is an important technology to solve information 
overloaded in e-commerce. But recently new commodities are emerging constantly, so it is required 
to recommend commodities that consumers aren’t familiar with but interested in. Consequently our 
study proposes a method to mine consumer’s preference from the respective of consumer 
psychology. Consumers’ affective needs can be described in the form of kansei image preference 
and kansei image weight. Then recommendation results are produced to meet consumer’s 
quantitative affective needs. Finally by real historical data of 15 consumers online and surveys in 
the example of garments, validity of the method is verified. 

Introduction 

Nowadays information overloaded is becoming a major challenge faced by e-commerce. In order 
to solve the problem, personalized recommendation system is introduced and regarded as one of the 
most effective tools[1], which is defined to help consumers to make decisions based on 
recommendations by other individuals or authorities[2]. 

But with the emerging of new commodities, some problems have arisen, such as low utilization 
of consumer information, instable recommendation lists and weak timeliness[3-5], posing new 
challenges to recommendation systems. On basis of consumer psychology, consumers’ purchasing 
behavior is decided by consumer psychology[6], that is to say, consumer psychology is the root 
cause of consumer preference. If consumer psychology is introduced into personalized 
recommendation, it is possible to provide more precise recommendation results. 

Kansei image is a consumer-oriented concept, and it is the psychological sensation to a product 
from consumers’ cognition of emotion[7], reflecting a consumer’s affective need. Based on the 
concept of kansei image we propose a recommendation method to mine the consumer’s preference 
from commoditiesin historical data(commodity information in order, shopping cart and browsing 
history). Combined with fuzzy theory, we can locate the consumer’s internal affective need and 
produce precise recommendation results. 

The paper is organized as follows. The next section we present the description methods of kansei 
image and commodities, and establish quantitative reflection between them. Affective need analysis 
and personalized recommendation methods are proposed. Then recommendation results are verified 
in the example of garments. Finally we conclude the paper. 

Reflection between kansei images and commodities 

 Description of kansei images. Kansei images are depicted as sets of kansei words

 1, ,iK k i N   where ik values [-1,1].Values of ik only reflect the consumer’s psychological 

preference without positive or negative meanings. Let’s illustrate the model with the example of 
word-pair “mature-young”.  
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Fig.1 Description of “mature-young” 

From Fig.1 we can see that positive numbers of ik  stand for “young”, negative for “mature”. 
What’s more, smaller values represent more mature and vice versa. So kansei images for a 

commodity can be described with a vector comprising of ik .ranging from -1 to 1. 
Description of commodities. According to the theory of morphological analyses, objective 

and recognizable commodity features are used to indicate commodities. Each commodity can be 
regarded as the organic combination of different commodity features, so it can be represented in the 
form of  1 2, , , mF f f f  ,where if  stands for the thi  feature of the commodity, valuing  0,1 . 

 Building of reflection between kansei images and commodities. Based on opposite 
adjectives, numerical scare of seven-grade serial numbers is used to evaluate kansei images with 
semantic differential method[8]. For example, to the word pairs ‘mature-young’, experts rate 
concepts against the series of seven-point scales: extreme mature, very mature, normal mature, 
central, normal young, very young, extreme young. Then the linguistic descriptions are quantified 
with correspondent triangular fuzzy numbers (0,0,0.1,), (0,0.1,0.3), (0.1,0.3,0.5), (0.3,0.5,0.7), 
(0.5,0.7,0.9), (0.7,0.9,1.0), (0.9,1.0,1.0) as in Fig.2. 

 
Fig.2 Fuzzy member function diagram of linguistic description 

 After statistical calculation, the numbers of experts choosing seven-grade serial numbersare 

recorded and respectively represented by 1 7, ,ij ijn n . So the reflection can be represented by 
triangular fuzzy number asin equation(1). 
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Then we utilized the method of maximizing set and minimizing set[9] to calculate the total 
utility as in equation(2). Finally reflections could be represented in the form of m n fuzzy relation 
matrix. 
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        (2) 

Recommendation method 

 Analysis of the consumer’s affective need. A consumer’s affective need is relatively stable, so 
by analyzing consumer’s historical data, we can get a consumer’s individual affective need. In our 
study, consumer’s affective need is analyzed in two aspects, including kansei image preference and 
kansei image weight. Kansei image preference is consumer’s choice in a pair of words from the 
horizontal point of view, such as ‘mature’ instead of ‘young’; while kansei image weight is balanced 
from the longitudinal aspect, and for instance, it means that compared with ‘mature’ in the 
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word-pair ‘mature-young’, the consumer prefers ‘formal’ in the word-pair ‘formal-casual’. 
Kansei image preference. To acquire consumer’s personalized preference for kansei image, the 

following steps are performed. 
Step 1) Weassume that customers online purchase a commodity in three sequential steps[10], so we 
can classify products in historical data into three classifications including commodities in an order, 
in shopping cart and in browsing history as shown in Fig3. The levels that different classifications 
reflect consumer’s affective need are different. According to the IS-A relation between different 
classifications, weights we give them are respectively 4,2,1. 

 
 

Fig.3 Commodity classification according to the customer’s shopping steps 

Step 2) Extracted commodities are processed with the method of commodity feature space. Then all 
the commodities in the consumer’s historical data are depicted as  1 2, ,

T

tF F F F  ,where iF is the 

commodity in historical data. 
Step 3) Kansei image rating matrix is built. With m n fuzzy relation matrix in equation(4), wecan 
get the kansei image rating matrix, and it reveals consumer’s overall preference for kansei images. 
Step 4) The kansei image preference is calculated as in equation(3). Then it is standardized to 
ranging from -1 to 1. 

 
1 1

t t

j i ij i
i i

q k 
 

                  (3) 

  2 1j jp q                   (4) 

where j =4 when the commodity is in order; j =2 when the commodity is in the shopping cart; j
=1 when the commodity is in the browsing history.  

Finally, we gained the consumer’s personalized kansei image preferencein the form of 

 1, , NP p p  , and the value of jp  conveys the consumer’s preference information for the thj  

word-pair. 
Kansei image weight. Consumer’s affective need is relatively stable, so a consumer’s preference 

for kansei image also should be stable theoretically. But in the real situation, ratings data in the 
same kansei image for the particular consumer also vary from commodities to commodities, which 
is caused by the balance between different kansei images, that is to say, some kansei imagesare 
more important than the others for a consumer. 

 So we put forward the concept of kansei image weight. More stable ratings indicate more 
important kansei images, corresponding to larger kansei image weights. In this principle, weights of 
kansei image for a consumerW are calculated according to equation(5)-(7). 

  1, NW                    (5) 
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where i  stands for weight of kansei image ik ; i  is our modified standard deviation and it 

indicates the differences of ratings. 
In summary, based on kansei image preference and kansei image weight, a consumer’s 

affective need model is constructed as in equation(8). 

  1 1 2 2 N NA p p p                  (8) 

where the symbol " "  links the preference and weight of the kansei image, and the symbol " "  
shows that the various 

i ip   collectively comprise the sets. 

Recommendation degree calculation. Since a customer’s affective need can be interpreted as 
the customer’s expected utility measured based on the customer’s perceived benefits embodied in a 
combination of kansei words[11], our proposed method follows the principle that the more a 
commodity satisfies a consumer’s affective need, the greater possibility that the consumer will 
purchase it. Finally a personalized shopping list can be suggested based on the customer’s particular 
affective need. 

Considering dual attributes of affective need, consisting of kansei image preference and kansei 
image weight, our study utilized Hamming similar approach degree to calculate the recommended 
degree of commodities as in equation(9). Finally commodities whose recommended degree greater 
than a defined threshold value are recommended to the consumer. 
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         (9) 

Example verification 

 Date preparation. We focus on garments in e-commerce to recommend with the proposed 
method. According to three main design elements of garments, twenty six features are extracted and 
each commodity is transferred into a 27-dimensional vector comprising of zero and one. Five 
word-pairs meaning kansei images are extracted and chosen from 110 adjectives investigated 
forming kansei image space as in Table.1; Then fuzzy relation matrix is built according to 
equation(1)(2) based on appraisals of 20 experts towards commodity feature space and kansei 
image space and it is the foundation of analysis of affective need. 

Table.1 Kansei image space and its definition 

No. Kansei word in pairs Definition 

1 Mature-Young Age orientation 

2 Unique-Usual Individuation orientation 

3 Formal-Informal Occasion orientation 

4 Male-Female Gender orientation 

5 Fashionable-Traditional Tide-accepting consciousness 

Our research is based on 15 online consumers’ historical data. Let’s take the consumer A as an 
example to illustrate. The data in the study is collected from September, 2014 to December, 2014 
and each is labeled by categories, such as order, shopping cart or browsing history so that weights 
can be provided to commodities. After being preprocessed, the consumer’s historical data are 
described in the form of commodity feature space. 

Analysis of the consumer’s affective need. With the method in section 3.1, the consumer’s 
personalized affective need is calculated and depicted as in Fig.4. 
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Fig.4 The graph of a consumer’s affective need 

The height of rectangles stands for kansei image preference. Take an example, the rectangle 
standing for “formal-casual” is over the line, and it indicates that compared with “formal” the 
consumer prefer “casual”. What’s more, the height of “formal-casual” is bigger than the one of 
“unique-usual”, so the degrees of preference are different. Precise numbers can precisely reflect the 
consumer’s personalized preference. In addition, widths of rectangles indicates weights of 
respective kansei image. The rectangle indicating “formal-casual” is the widest and it means the 
consumer care whether it is “formal” or “casual” the most. Importance of other kansei images 
diminishes according to the width of rectangles. And we can conclude that the top three kinds of 
kansei image are emphasized primarily, respectively “formal-casual”, “male-female”, 
“unique-usual”. As for the left ones, the consumer doesn’t pay too much attention. 

In summary, we can conclude that the consumer prefer garments with very casual, vary male and 
normal usual kansei images, and weights of the three kinds of kansei image account for more than 
70%. About whether the garment is fashionable or traditional, mature or young, the consumer cares 
less. 

Recommendation results and verification. Using consumers’ affective needs information we 
make recommendations forthem. Ordered by recommendation degrees calculated with equation(9), 
commodities whose recommendation degree greater than 0.85 are added into their recommendation 
lists among 50 typical commodities.  

 
Fig.5 Precisions and recalls of our proposed method 

To evaluate the rationality of recommendation results, 15 consumers in the survey are shown all 
the 50 commodities and asked to make a choice about whether to buy or not. Precision and recall 
are used as results verification measures in the research. As shown in Fig.5, precisions of most 
consumers are above 0.7 and the average is 0.780;recalls of most consumers are greater than 0.65, 
the average 0.757. It indicates that our recommendation results can greatly support consumers’ 
affective needs, So the recommendation results are satisfactory. 
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Conclusion and future work 

Concerning the issue that traditional recommendations only focus on the relevant relationships 
between historical and future purchasing behavior but ignore the internal cause, our study proposes 
a recommendation method from perspective of consumer’s affective need. With the concept of 
kansei image, consumer’s affective need can be dug and analyzed from the historical data and be 
used in personalized recommendation. 

Objectively our study contributes to the application of consumer psychology in e-commerce, and 
it is a new insight into personalized recommendation. What’s more, by extending kansei image 
space and commodity feature space, our proposed method can be easily applied to other 
commodities in e-commerce besides garments. 

But only the affective need was discussed in our study because of the complexity of consumer 
psychology. In our future work, more aspects of consumer psychology could be studied in more 
commodities. 

References 

[1] Yuanchun Jiang, Jennifer Shang, Yezheng Liu. Maximizing customer satisfaction through an 
online recommendation system: A novel associative classification model[J]. Decision Support 
Systems, 2010, 48(3): 470-479. 

[2] Paul Resnick,Hal R Varian. Recommender systems[J]. Communications of the ACM, 1997, 
40(3): 56-58. 

[3] Youwei Wang, Weihui Dai, Yufei Yuan. Website browsing aid: A navigation graph-based 
recommendation system[J]. Decision support systems, 2008, 45(3): 387-400. 

[4] Jae Kyeong Kim, Hyea Kyeong Kim, Yoon Ho Cho. A user-oriented contents recommendation 
system in peer-to-peer architecture[J]. Expert Systems with Applications, 2008, 34(1): 300-312. 

[5] Yiyang Zhang,Jianxin Roger Jiao. An associative classification-based recommendation system 
for personalization in B2C e-commerce applications[J]. Expert Systems with Applications, 
2007, 33(2): 357-367. 

[6] Bernd Schmitt. The consumer psychology of customer–brand relationships: Extending the AA 
Relationship model[J]. Journal of Consumer Psychology, 2013, 23(2): 249-252. 

[7] Ngip Khean Chuan, Ashok Sivaji, Mizhanim Mohamad Shahimin. Kansei Engineering for 
e-commerce Sunglasses Selection in Malaysia[J]. Procedia-Social and Behavioral Sciences, 
2013, 97: 707-714. 

[8] Charles Egerton Osgood. The measurement of meaning[M].University of Illinois press, 1957. 
[9] Shan-Huo Chen. Ranking fuzzy numbers with maximizing set and minimizing set[J]. Fuzzy 

sets and Systems, 1985, 17(2): 113-129. 
[10] Yoon Ho Cho,Jae Kyeong Kim,Soung Hie Kim. A personalized recommender system based on 

web usage mining and decision tree induction[J]. Expert Systems with Applications, 2002, 
23(3): 329-342. 

[11] Jianxin Roger Jiao, Yiyang Zhang, Martin Helander. A Kansei mining system for affective 
design[J]. Expert Systems with Applications, 2006, 30(4): 658-673. 

1598



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




