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Context

WP 8 Architecture and Implementation of the Trend Analyser

Task 8.1 Analysis of the data available for the conception of a flexible data and text
mining tool

Task 8.2 Selection and evaluation of appropriate text and data mining tools

Task 8.3 Concept and user interface design for trend analyser

Task 8.4 Implementation of Trend Analyser

Dependencies | This deliverable demonstrates the prototype of the Aslsknown Trend
Analyser. It depends on the reference document D25 Report on Analysis for
Choice of Data Mining Tool.

Contributors: Reviewers:
Jessica Huster (FIT) Tobias Valtinat (RWTH)
Vedran Blazevic(BOC) Vedran Blazevic(BOC)

Version History:

Version | Date Authors Sections Affected
0.0 2007-11-26 Jessica Huster All — initial document
0.1 2007-11-28 Jessica Huster Section 2.2 finalised, 2.1
primary content included
0.3 2007-12-03 Vedran Blazevic Section 2.2.5 Rule export
into Smart Profiler included
0.5 2007-12-06 Jessica Huster Section 2.1, 3, 4, 5 included
0.8 2007-12-10 Jessica Huster All — layout finalised
0.9 2007-12-17 Jessica Huster Review Version released
1.0 2007-12-21 Jessica Huster Final version
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Executive Summary

In this deliverable we demonstrate the first prototype of the Trend Analyser. The colour and
material filter component TeCLA which provides Term Context Language Analysis on fashion
magazines. The text analysis of this program helps designers and marketing experts of the
producers to analyse specific colour and material concepts from trend-related magazines.
The association miner helps expert users to perform a systematic market basket analysis of
data from the Aslsknown data warehouse. The implementation of the Trend Analyser is
based on D25, where we report on the selected method and the design of the Trend
Analyser components.
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1 Introduction
This deliverable presents the first prototype of the Aslsknown Trend Analyser components:

The Colour and Material Filter TeCLA (Term Context Language Analysis)
supports the designer and marketing staff. According to their working context
they can search for colour and material concepts and its contexts within the
magazines’ texts.

The Association Miner enables a systematic market basket analysis of
ordering and customer behaviour data. The analysis results are on the one
hand used from the Smart Profiler to advance the customer related product
proposals in the VID. On the other hand the results are forwarded in form of a
report to the producers in order to improve their cross sector knowledge and
help them to plan their production.

We present screenshots for both components that showcase the usage and their
functionalities.
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2  The Trend Analyser Prototype

This chapter presents the prototype of the Trend Analyser user interface and its
functionalities for trend identification from a user’s point of view. The Trend Analyser consists
of two components

TeCLA, the colour and material filter  supports the task of analysing digitalised
fashion and trend magazines. According to their working context, designers and
marketing experts of the producers can search for specific material concepts within
the magazines’ texts.

The association miner helps to perform a systematic market basket analysis of
ordering and user tracking data from the virtual interior designer stored in the data
warehouse. The explorative association miner gives the user a good deal of freedom
for exploring and specifying interesting attributes to analyse.

In contrast to our first design idea the Trend Analyser portal offers no single-point-of-
access to both trend analysing components [1]. As the association miner is hosted and used
only by expert users of the trusted third party a web-based access is not required. The
association miner is realised as a stand alone system for the trusted 3" party, instead. Due
to the fact that the association miner has access to Aslsknown'’s data warehouse storing
cross sector knowledge (customer behaviour and product data), i.e. critical data, a
standalone implementation results in addition in a minimised risk of intruding the system. For
further details on security issues see [5]. However, both components (association miner and
the colour and material filter) are hosted by the trusted 3" party, i.e. the expert user of the
trusted 3" party will upload and categorise magazines for the colour and material filter.

The following sections showcase the usage of each prototype component. Administrative
issues (like user management or data handling) are not subject of discussion.

2.1 Colour and Material Filter

This section demonstrates the Colour and Material Filter TeCLA, our Term Context
Language Analysis tool. It supports the expert users of the producers (designers, marketing
staff) to analyse digitalised fashion magazines. The expert user of the trusted 3" party will
host the tool and will make new magazines available through TeCLA and hence available to
the producers for analysis. The producers interact with TeCLA through a web based interface
(Applet), specifying which magazines they would like to analyse, as well as the concepts they
want to search for e.g. colours, materials or further trend-relevant concepts.

As mentioned in D25 [1], we use the CLaRK method to realise the necessary pre-processing
of the articles as well as the searching of patterns for the text mining functionality. For a
given queried concept the context in which some concepts co-occur has to be extracted. The
context as applied in this prototype is defined on the document, paragraph or sentence level.
In addition concepts or words can be extracted which stand near by the given concept, i.e.
two words before or behind the queried concept. Stop words are not considered in this
process step. For further details see [3].

Our data source are trend and fashion magazines as designer and marketing experts from
carpeting producer Vorwerk use in their daily work. These magazines were digitalised and
converted into XML — format (produced by PDF to XML converter) and are further pre-
processed and ontological annotated by IPP-BASS [3].

The analysis of magazines, as done by our tool, is shown exemplarily by the following
screenshots.
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2.1.1 Defining the Analysis Matrix

At start up of TeCLA the expert user has to define the scope of his analysis, i.e. he has to
determine the group of magazines and the period and aggregation level of time for which
trend-relevant concepts in the magazines shall be analysed. See Figure 1 to Figure 3.

£ Applet-Ansicht: TeCLA.TeCLA.class i - =] x|
Anplet

Settings

Search Settings | Briefs | Full Text |

1. Choose the magazines for anatysis

Frame - (en)
[Form - (de en)
JAIT - (deen)
MABITARE - (enit)

Select Magazines

2. Determine the time line

Define Matrix

Te C LA T:{e'?a%cteeﬁ;:rage Analysis

=&

Applet gestartet

Figure 1: Definition of analysis matrix — specifyin g the magazines for analysis

In the first step the user selects which magazines he wants to analyse. The available
magazines are presented in form of a list. In addition the languages in which the articles of
these magazines are available are listed in brackets (Figure 1). In the second step the user
determines the start and the end date as well as the aggregation level of the analysis, that is
yearly, 6 monthly or periodically, according to the publishing cycle of the magazines (Figure
2). In our showcase the user has chosen to analyse the magazine AIT. The start and end
date is August till October of 2006. The aggregation level is periodically, meaning that one
matrix cell represents all the articles of one magazine exemplar.
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Figure 2: Definition of analysis matrix — specifyin

Applet

Settings

£ Applet-Ansicht: TeCLA.TeCLA.class

82006

9/2006

AsisKnown

g aggregation level of time

Ay

10/2006

Search Settings | Briefs | Full Text |

=1=(x]

Applet gestartet

1. Choose the magarines for analysis

2. Determine the time line

Define Matrix|

3. Define Search

[T thing

& [ non agentive physical object
o quality

In which languages do you want to search? [ DE

[lene [lim

Search

Figure 3: The analysis matrix set up by the user
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2.1.2 Searching for trend —relevant concepts

After defining the scope of his analysis, the expert user has to select the trend relevant
concepts he would like to search for. Therefore TeCLA provides access to the multimedia
ontology. The magazine articles were also ontological annotated based on that ontology [3].
Depending on the selected magazines the user can also determine in which language he
wants to search. That is because some magazines have articles in more than one language.
The database contains magazines in the languages German, English or Italian.

In our example the expert user wants to search in the English articles for the concept blue
(Figure 4).

Figure 4: The user would like to search for the co  ncept blue in the magazine editions august
till october of AIT

Clicking the button “Search” the program passes on the search query to the text processing
web service which parses the appropriate articles for the selected concepts (in our example
blue). From the result TeCLA calculates the context star visualization and presents them to
the user (Figure 5). The user can see the development over time of the colour concept
“blue”. Green was mentioned in the context of blue in AIT edition of August and became
more popular in AIT edition of September, i.e. green was mentioned in the context of blue
more frequently than one month ago. In the October edition of AIT green has disappeared,
whereas blue walls and blue ceilings started up in October.

Given a visualisation of term context stars in the Trend Analyser, the expert user can double
click on concepts or attributes to show all the paragraphs in the considered magazines that
contain the respective concept and attributes (highlighted in the articles) (see Figure 6).
Figure 6 shows the paragraphs in which the term “green” was found, whereas the double
clicked term is highlighted in yellow and the queried concept “blue” in red. Double clicking on
a paragraph provides access to the appropriate full magazine article.

Page 14 of 37

AslsKnown is a project funded within
the Information Society Technologies
(IST) Priority of the Sixth Framework
Programme (FP6) of the European
Commission.asd



D26 — Prototype of Trend Analyser Suite

Figure 5: The search results visualized in form of our context stars

Figure 6: The paragraphs in which the term “green” was found
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2.2 Association Miner

This section demonstrates the Association Miner, which helps to perform a systematic
market basket analysis and is designed for expert users of the trusted 3™ party. To realise
the Association Miner we use the visual, explorative data mining tool InfoZoom [10], [11] .
We shortly report on the data schema of the data warehouse and the click and ordering data
itself. We then show how to use the InfoZoom to identify associations.

2.2.1 Data schema

Based on the requirements for the data identified during data analysis [1] the structure of the
data schema and its attributes was derived fulfilling these requirements. The whole project
consortium as well as the producers participated in that process. Figure 7 represents the final
data schema.

Figure 7: Structure of the data warehouse

The data warehouse provides the Trend Analyser association miner central access to these
data. Product data of the different producers is pre-processed by the CAS (Converter
Administration System) to standardize the varying formats used by the different producers .
Each attribute within the data warehouse will be linked to the AsisKknown ontology also, to
provide semantic annotation and ensure a common terminology.[4].

Still, at this point in the project there is no user tracking or ordering tracking data available.
To be able to test our association miner and generate some association rules, we generated
click and ordering data. To create the data as real as possible, we queried the producers
about the market structure, for example the distributions between colours of carpets and
price levels, customer groups, etc. (questionnaire see appendix A.1, results see appendix
A.2 ) Based on that queried distributions the project partner RWTH, responsible for the data
warehouse generated user tracking and ordering data. The resulting data included 3.700.000
transactions (items viewed by customers in the VID), representing 20.000 customers and
80.000 visits of the VID.

2.2.2 Import and selection of Data

InfoZoom [10], [11] loads the relevant data for the analysis from the data warehouse. i.e.
InfoZoom runs on an export of the data warehouse. The selection of the attributes needed for
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the analysis can be performed within InfoZoom. All attributes not necessary, can be deleted
or blanked out through right click on the particular attribute. If this attribute is needed for the
next analysis, it can be faded in again. This allows flexible selection of attributes according to
the required attributes for the analyses. The user is not dependent from an additional
software tool to import and select the data.

The data warehouse stores cross sector knowledge and specific knowledge such as
business volumes must not be given to competitor producers. Therefore, additionally
anonymisation (individual and collection privacy [7][15]) is used to ensure secure data
analysis. Individual privacy characterizes methods which modify the raw data in a database,
because the public access to or knowledge about a specific attribute or identifier of the
databas is critical. Examples of such attributes are cost price and market price. With
Collection privacy on the other hand the access to individual data sets of the raw data is
uncritical. But knowledge about the whole data, derived using data mining methods (such as
association analysis) might reveal critical information. The main objective of anonymisation is
to modify raw data or the data mining methods applied in such a way, that both critical raw
data and critical knowledge derived using data mining methods are kept secret.

The anonymisation can be performed in InfoZoom without appliance of an additional tool i.e.
aggregation, deletion and modifying of attribute values can be performed directly to realise
anonymisation. In the test data we identified some attributes which are critical itself and must
not be forwarded to any other producer. These attributes are for example cost price and
market price, as the producers do not want that competitors know about their real prices or
the business volumes, also. One solution is to completely delete this attributes and hence to
loose all knowledge related to prices and costs. In this case it is acceptable for the producers
to generalize the price information through aggregation. That means the values of these
attributes are aggregated to different price levels (low, middle, high). Some other attributes of
the data are critical in combination i.e. based on the combination of two or more attributes
another attribute can be identified and hence critical information can be derived. Such
attributes are called “quasi-identifier”, as these attributes in combination implicitly identify a
specific data set. These attributes can be anonymised using k-anonymisation [13][14]. The k
refers to the number of times each value of the “quasi-identifier” attributes is at least
mentioned in the database.

Examples for “quasi-identifiers” in our case are the attributes color type and field of
application. Figure 8 shows an example where k-anonymisation has to be applied, with k=2
as each entry of the quasi-identifiers occurs at least two time. The attributes itself are not
identifying for the producer but one can see that the combination of colortype = figured and
application field = living area reveals Lotus as the producer of that product.

=

Figure 8: The combination figured and living area identifies producer Lotus

This is critical information and we have to ensure that producers cannot be identified during
association analysis. Now we have to generalize/delete the values of the quasi-identifying

attributes as long until no combination of values of these attributes do occur singularly.
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For anonymisation we have to delete the values either of the attribute color type or
application field. As the information regarding the color type is more important during trend
analysis we set in this case the value living area of application area in row 3 to “*”. After that
we have to further modify all rows until each combination of values of the “quasi-identifier”
attributes occurs at least two times (k-anonymisation with k=2).

Therefor we also have to modify row 4 and 5. As a result we get the anonymised table shown
in Figure 9.

1227

Figure 9: No identification of the producer possibl e

In this table no combination of the values of color type and application area reveals the
producer. On the other hand we lost the precise information for the application area of the
products. This is not a big problem as the color type is more important in the context of a
trend analysis. This was also a reason why the attribute values of application area were
deleted and not the values of color type.

2.2.3 InfoZoom: Presentation of Data and Functionality

In the following we will explain how the data of the data warehouse is presented in InfoZoom
[10] [11] and how the user can interact with the program.

InfoZoom displays data in a table with attributes as rows and their values as columns (Figure
10, pagel9). In the AslsKnown data warehouse each entry represents a transaction of a
customer visit in the Virtual Interior Designer (VID). The menu left of each attribute name
shows the possible values and their frequency (Figure 11, page 19). Selecting a value from
the menu restricts the table to this value (zoom into the table). Double click on an attribute
value cell also performs a zoom step and hence a restriction. Selection of specific subset
allows the user to flexible adjust the context of interest, i.e. the user can identify interesting
rules in the whole data set (user tracking and ordering data) or only on a restricted data set,
such as all purchased products or all customers older than 50 years. The considered context,
i.e. the set of all interesting items is called the universe to which a rule refers.

InfoZoom offers two additional views on the data to get an overview and insight into the data.
Figure 12 (page 20) presents the data in the overview mode”. Using this view, the values of
each attribute are sorted independently and the value ranges and distributions of all
attributes can be seen and evaluated at a glance. This visualisation looks similar to a bar
chart diagram, thus most of the attributes are readable. Same values of an attribute are
merged into one cell, whereas the width of this cell represents how frequently these attribute
values occur.

The user can see all values of the attributes at a glance using the compressed mode of
InfoZoom (Figure 13, page 20). This view causes that adjacent cells, having identical value,
namely the attribute values presented in columns, are merged. The width of each cell
indicates the number of objects with this specific value. Cells with numeric values, too small
to be labelled with the related value, are represented through a horizontal line. The level of
that line reflects the height of the value. Whatever the number of objects is three hundred or
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one billion in this visualisation form the column width is always reduced until the whole table
with all its objects fit on the screen. The objects are always sorted according to the values of
one specific attribute. In Figure 13 (page 20) the objects are sorted according to style
preference and age. We can see that each style preference is preferred by customers of
every age. If we double-click a value or a value-range in the compressed table, the clicked
cells grow in a short animation, while the others shrink. Finally only the clicked values
remain. This looks like zooming into the table. The user of InfoZoom can change at anytime
between these different visualisation modes. During change the current selected part of the
data set remains.

Figure 10: Presentation of the data in InfoZoom (b road view”)

Figure 11: Values of the attribute country and thei  r frequency
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Figure 12: Overview mode of data in InfoZoom

Figure 13: Compressed mode of data in InfoZoom
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Detection of interesting correlation between attributes can performed in the compressed
mode through zoom-operations (i.e. selection of particular data items of the whole data) and
subsequent sorts by different attributes. Clicking on the arrow outline right of an attribute
sorts the table by the values of that particular attribute. In Figure 13 (page 20) we have
sorted the table according the attribute values of style preference and age. The user can see
that customers of every age do prefer the style country. Most of the customers of the VID
who prefer the style country have not indicated their age (the width of the cell having no age
is the biggest). Double clicking on one value of an attribute performs a zoom/focus on that
clicked value. According to that zoom the value distributions of the other attributes do
change.

As mentioned in deliverable D25 trends are formulated as association rules reflecting
implications of the form: X Y. To evaluate these rules, specific measures are calculated.
These measures include support, confidence and lift [9].

The support of a rule X Y reflects the number P (X E Y) of joint occurrences of X E Y in
the transactions of the data warehouse. This measure reflects the usefulness of an
association rule. The confidence of a rule X Y reflects the certainty i.e. the probability that
this rule becomes true. This is taken to be the conditional probability P(Y%¥X), the percentage
of transactions in the data warehouse that contain X also contain Y. In particular cases [9][1]
support and confidence can be misleading. These deceiving rules can be identified by
calculating the lift of an association rule: P(X E Y) / P(X)P(Y). The lift means that the
occurrence of X increases the likelihood pf the occurrence pf Y by the computed correlation
value. If the resulting value is smaller than 1, the items X and Y negatively correlated (the
support and confidence values are misleading in this case). If the resulting value is greater
than 1, X and Y is positively correlated, i.e. the occurrence of X implies the occurrence of Y.

All these values can be calculated in InfoZoom by defining formulas and counting specific
subsets of items. Formulas are defined in InfoZoom by defining new, i.e. derived attributes.
This dialog option allows the user to calculate with different attributes, compute for example
the sum or minimum, or percentages.

counibody)
couni(universg

supportbody)

counihead)
couni(universég

counibodyE head)
couni(universg

counibodyE head)
couni(body)

supportbody head)
supportbody) >supporthead)

As mentioned above is the universe the set of data items to which a rule refers to. For
example all customers living in Germany or all purchased products.

supporthead) =

supporfbody head) =

confidencgbody head) =

lift (lbody head) =

A correlation of data items does not necessarily imply causal coherence. Statistical
measures can help experts to analyse causal coherences. These tests can help to decide if a
given hypothesis is valid or invalid. Therefore in addition to the measures mentioned above,
the Cramer’s -V [8] is calculated. The Cramer’s-V is based on the Chi’ test.[6][12], which
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checks if two characteristics are stochastically independent. In comparison to Chi? Cramer’s
V is standardized between 0 and 1 and independent from the number of considered items.
The Cramer’s-V is computed in InfoZoom as follows:

chi?
count(universg

whereas chi®can be computed through

Cramers\t \/

chi? = (couni(bodyE hea(J!} E(bodyE head)f
E(bodyE head)

N (coun{@bodyE head) E(@bodyE head)f
E(dbodyE head)

N (couni(bodyE @head) E(bodyE @head)F
E(bodyE @head)

N (coun{@bodyE @head) E(@bodyE @head)f
E(dbodyE @head)

Support, confidence and lift, as well as Chi? and the Cramer’s V are each stored in derived
attributes with an appropriate name.

Additionally InfoZoom allows the definition of list attributes, which enables to store a set of
attribute values. The user can for example calculate which product classes during a visit at
the VID were viewed in combination (e.g. curtains and carpets): List(product class) per
sessionID. With the help of the list attributes List(product number) per sessionID the user can
see a list of all products (represented through the number) viewed in combination during a
particular session. A zoom into List(product number) per sessionlD= 4041_TL performs a
selection of those attributes of List(product number) per sessionlD for which holds
sessionID= 4041 TL.

Figure 14: Different list attributes defined in rel  ation to sessionID

2.2.4 Detection of Rules

We will now present an example to identify an association rule. Suppose we would like to
check if the attribute age = 20+ and the attribute style preferences do have an interesting
correlation. The attributes have been sorted by style preference and age, whereas the
primary sorting is performed according to the attribute style preference and the second
sorting according the attribute age (Figure 15 top, page 23). The primary sorting reflects the
frequency of the values of this attribute. The width of each cell represents the frequency of
this attribute value. The second sorting according to the attribute age reflects the conditional
probability given the values of the attribute style preference (Figure 15 top). However,
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customers of age older than 20 seem to prefer mainly the style pop. Alternating change in
the sorting, i.e. primary sorting according to the attribute age and the second according to
style preference let the use identify the correlation (Figure 15 bottom). The frequency of the
attribute value style preference = pop decreases in the case of customers older than 20 (age
= 20+).

After identifying such an interesting dependency (i.e. in this case the rule age=20+  style
preference = pop) the user has to compute the measures. For that he has to perform the
following steps.
- Count all sessions

Zoom into the body of the rule, i.e. select the attribute values(s) of the body through

double clicking this cell. In our example the use double clicks the cell 20+ of the

attribute age

Count the sessions which satisfy the body

Zoom into the union of body and head, i.e. in addition to the zoom into the body, the

attribute value(s) of the head are also selected

Count the sessions which satisfy the union of body and head

Zoom into the head of the rule, i.e. zoom out (double click) the selection of the body

Count the sessions which satisfy the head

InfoZoom calculates the measures of the rules, i.e. the derived attributes are

calculated

The results are stored in the appropriate attributes and can be read out.

> -

(-
D!

 —

Figure 15: Detection of an association rule using ¢~ onsecutive sorts

Figure 16 to Figure 24 (pages 24 to 28) show the steps to identify for example the following
rule

age= 20+  style preference = pop
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Figure 16: Count of all sessions
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> stylePreference = pop

Figure 17: Zoom into body of rule

Figure 18: count the sessions which satisfy the bod y of the rule (age = 20+)
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age = 20+ => stylePreference = pop

Figure 19: Zoom into union of body and head

Figure 20: Count the sessions which satisfy union o f body and head (age= 20 + and style
preference = pop)
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age = 20+ =XgtylePreference = pop

Figure 21: Zoom into head of rule

Figure 22: Count the sessions which satisfy the hea  d (style preference = pop)
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Figure 23: InfoZoom calculates automatically the in  ternal values on which the measures are
based

age = 20+ => stylePreference = pop

Figure 24: Ready calculated measures
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2.2.5 Delivering the results

The detected rules are used in two ways; the first way is that the trend rules are forwarded to
the Aslsknown system through the Smart Profiler which guides the VID in making
appropriate style suggestions to the customers. The second way is that producers can use
the service of the Trusted 3" party and query for a trend report In order to help them plan
their production. The rules and calculated measures are presented in form of a list to the
producers Figure 25. The measures help the producers to understand and interpret the rules
and its importance.

Associations between customer and product attribute s

age=50+ ==> pricerange=HIGH [support=0,1 confidence=0,71 lift=1,66 Cramers-V=0,23]

age=35+ ==> produtlD=4006_BU [support=0,02 confidence=0,12 lift=2,86 Cramers-V=0,13]
stylepreference=pop ==> productclass=Bettiiberwurf [support=0,02 confidence=0,27 lift=0,48 Cramers-V=0,12]
stylepreference=kids ==> productclass=Kissenbezug [support=0,04 confidence=0,26 lift=0,74 Cramers-V=0,07]
pet=true ==> pricerange=HIGH [support=0,16 confidence=0,51 lift=1,2 Cramers-V=0,11]

familystatus=single ==> productclass=Tischlaufer [support=0,23 confidence=0,57 lift=1,22 Cramers-V=0,12]
familystatus=single ==> productclass=carpet [support=0,09 confidence=0,23 lift=0,66 Cramers-V=0,18]
stylepreference=timeless ==> color=yellow [support=0,09 confidence=0,77 lift=1,5 Cramers-V=0,2]

Associations between product attributes

productiD=4041_TL AND productID=8006_TL [support=0,01 confidence=0,45 lift=6,67 Cramers-V=0,31]

producer=Vorwerk ==> producer=Lotus [support=0,12 confidence=0,98 lift=0,93 Cramers-V=0,04]

productclass=Bettiiberwurf AND productclass=Tischlaufer ==> Kissenbezug [support=0,11 confidence=0,36 lift=0,95 Cramers-V=0,03]

color=yellow ==> color=beige [support=0,37 confidence=0,76 lift=1,11 Cramers-V=0,16]

pricerange=HIGH ==> pricerange=LOW [support=0,02 confidence=0,03 lift=0,7 Cramers-V=0,07]

luminance=light ==> productclass=Bettiiberwurf AND productclass=carpet AND productclass=Tischset [support=0,07 confidence=0,09 lift=1,09 Cramers-V=0,05]
colorstructure=uni ==> productclas=carpet AND productclas=curtain [support=0,07 confidence=0,32 lift=4,17 Cramers-V=0,44]

productlD=4041_TL ==> prouctlD=8006_TS [support=0,03 confidence=0,14 lift=1,88 Cramers-V=0,13]

Associations between customer attributes

housingcondition=house ==> country=Turkey [support=0,01 confidence=0,02 lift=1,0 Cramers-V=0,26]
familystatus=couple ==> stylepreference=timeless [support=0,09 confidence=0,4 lift=3,13 Cramers-V=0,47]
stylepreference=pop ==> age=20+ [support=0,06 confidence=0,72 lift=5,56 Cramers-V=0,58]
stylepreference=kids ==> familystatus=family [support=0,15 confidence=0,94 lift=3,91 Cramers-V=0,7]
pet=TRUE ==> familystatus=single [support=0,14 confidence=0,44 lift=1,13 Cramers-V=0,05]

Figure 25: Rule list created for the producers

The import of rules into the Smart Profiler is performed through an upload of an excel sheet,
presented in Figure 26. The first column contains an ID for each profile defined in the Smart
Profiler. The next two columns contain attribute name and its value of body and head of the
rule followed by the calculated Cramer’s-V. The last column may contain an additional
explanation or remarks for the rules.

New rules are compared with already existing profiles to identify changes or new upcoming
trends. Existing profiles are updated according the changes in the calculated measures. New
trends lead to the creation of new profiles. For further details on the Smart Profiler and its
Trend Rules Model Editor see [2].
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MODEL: RULES_20080110 (Skill environment model)

CLASS: Rule
1D Body Head Description
pet owner pet true PREFERENCES_20080110 {basic 0.01 stated style preferences of pet owners who visited the shop
peculiar: extrem high correlation between pet ownern and style country; reason:
PREFERENCES_20080110 }country (0.23 many house owner like the style country an pets are normally kept in houses
PREFERENCES_20080110 tiholiday (0.02
PREFERENCES_20080110 house (0.03
PREFERENCES_20080110 }kids 0.01
notice: correlation betwend pet ownern and style modern is NEGATIV! Reason:
apartment owners exorbitant often like the style modern, pets are kept in
PREFERENCES_20080110 imodern (0.22 apartments rarely, i.e. owning pets and style modern are mutually exclusive
PREFERENCES_20080110 :nature [0.01
PREFERENCES_20080110 $pop 0.02
PREFERENCES_20080110 istil 0.01
(cramer's V does not reflect positive or negative correlation, only the lift helps to
PREFERENCES 20080110 itimeless |0.04 identify the direction of the correlation
families who live in houses family_status family PREFERENCES_20080110 ilow 0.1 price levels of products bought by families, who live in houses

housing_condition  house

PREFERENCES_20080110 {middle (0.06
PREFERENCES 20080110 ihigh 0.08

Germany country Germany [PREFERENCES_20080110 ibeige 0.37 colours bought in Germany
PREFERENCES_20080110 ;brown 0.05
PREFERENCES_20080110 iyellow [0.26 peculiar: in Germany the colours yellow and beige are bought very often
PREFERENCES_20080110 }grey 0.07
PREFERENCES_20080110 igreen 0.36
PREFERENCES_20080110 ;orange [0.04
PREFERENCES_20080110 red 0.05
PREFERENCES_20080110 iblack 0.02
Italy country Italy PREFERENCES_20080110 :beige 0.01 colours bought in in Italy

PREFERENCES_20080110 {brown (0.01
PREFERENCES_20080110 iyellow [0.04 peculiar: in Italy red is bought exorbitant often
PREFERENCES_20080110 igrey 0.01
PREFERENCES_20080110 igreen 0.07
PREFERENCES_20080110 iorange [0.01
PREFERENCES_20080110 ired 0.13
PREFERENCES_20080110 }black 0.01

Figure 26: Excel export of rules for the Smart Prof  iler
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3  Architecture

The revised Trend Analyser architecture is represented in Figure 27. As mentioned in section
2 the Association Miner component is realised as standalone application offering an
adequate user interface for the analysis. The Colour and Material Filter TeCLA is realised as
an applet and allows accesss and interaction through this web based user interface. The
application layer of TeCLA bundles the functionality for text mining and image analysis. It is
responsible for data management, data selection, basic text mining and image analysis. In
order to offer text mining functionality, the application layer uses a Text Processing Web
Service which offers services for linguistically and semantically processing text-based data.
Thus, re-usable mining and visualisation functionality is clearly separated from language-
dependent text processing services.

In more detail we have the following packages:

Controller: the controller package coordinates the method calls between view and
model

Model: includes combined data structures needed for data storage, the querying of
document and the visualisation

Data Access: this package is part of the model and provides the functionality for data
access

Query: this package is also part of the model and provides functionality for querying
documents using the text processing web service.

Textprocessing Access: Allows the upload of new prepared (xml-formatted) magazine
articles for further text preprocessing and indexing (service add document).

Image Annotation: Allows acces to the image annotation to th image annotation editor
from the Bulgarian side (see [3]).

Figure 27: Architecture of the Trend Analyser
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4  Summary and Next Steps

In this deliverable we have presented our first prototype of the Trend Analyser. Our
deliverable 25 Report on Analysis for Choice of Data Mining Tools served as a reference
document for the implementation.

The first prototype of the colour and material filter TeCLA realises more simple text mining
patterns (i.e. given target concepts like colours and materials). Image analysis in TeCLA as
well as more complex search patterns (like architext or designer names, company or product
names) will be treated.
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A Appendix
A.1 Questionnaire Market structure

The following questionnaire was used to survey the market structure. Based on the results
click and ordering were simulated.
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A.2 Market structure

A.2.1 Part A of questionnaire (UFTM, Inku)

A.2.2 Part B of questionnaire
A.1.1.1 UFTM

70

age vs. color

60

50 A
40 +
30 A

20

il

dark

"middle" light

O age <35
mage35-50
0O age > 50

70

age vs. price

60
50
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DOage<35
B8 age 35-50
0 age >50

low price middle price high price

area vs. price

80
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A.1.1.2 Inku
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