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Data mining considering curation
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In this paper data mining considering the effect of curation in the marketing situation is discussed. Recently in
the marketing or business situation, curation has been frequently considered and important. In addition, holistic
communication is sometimes considered to deliver or promote products or solutions. In the holistic communication,
usually a target “hub” is selected for additional communications. Actually, such strategy is usually conducted in a
secret mode, so in the case of data mining, such a strategy might be ignored and the result will be lack of effects of
holistic communication. It will be necessary to discover such hidden communication and relationships during data

mining.

1. Introduction

Recently, marketing situation has been changed. Perhaps
behaviours of consumer are analyzed quite differently from
the previous researches (For instance, [9, 10, 19]). After the
proposal of behavioral economics, an analysis of consumer
has been changed. Accordingly, recent marketing strategy
have been rather different from previous ones. In [9, 19]
several unique strategies are illustrated. Of course they in-
volve advertisement strategies. However, for advertisement,
more radical change has occurred. For instance, previously
in the advertisement, posters and commercial films on TV
were frequently used. However, after the age of internet,
the internet system, for instance web, blog, and facebook,
is additionally used for ecological and effective advertise-
ment. Actually this is not a major difference. In fact, only
the media of advertisement has been changed. The adver-
tisement strategy is the same as the previous strategies.
However a rather different strategy is conducted in the age
of internet.

Recently in the marketing or business situation, for the
promotion or the advertisement curation™' has frequently
been considered and regarded as an important strategy
[12, 21, 22]. In addition, as a curation, holistic communica-
tion is sometimes considered to deliver or promote products
or solutions. In the holistic communication, usually a tar-
get “hub” is selected for additional communications. Such
additional communications can produce more confidence to
general consumers. The concept of holistic communication
was proposed more than 10 years ago. Therefore, the com-
munication assumed human-to-human (oral) communica-
tion. This type of communication style can be applied to
the internetwork-based communication. In addition, in the
digital-age, in order to move into the Marketing 3.0 stage, it
is pointed out that R3 communication is important [15]. R3
communication consists of Relevance, Reputation, and Re-
latinship. Relevance is a communication between a business

and consumers. Reputation is a communication between
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x1 The definition is shown in the next section.

supporters and consumers. Relatinship is a communication
between a business and supporters. Previously only com-
munication between a business and consumers (B to C) is
considered. However, recently commnication among B, C,
and S is very important. In R3 communication, a “hub”
Actually, such a “hub”-based strat-
egy is usually conducted in a secret mode, so in the case

can be a supporter.

of data mining, such a strategy might be ignored and the
result will be lack of effects of holistic communication. It
will be necessary to discover such hidden communication
and relationships during data mining.

In this paper I review curation and holistic communi-
cation, then propose data mining considering the effect of
curation and holistic communication in the marketing situ-
ation.

2. Chance discovery

Chance Discovery is a discovery of chance, rather than
discovery by chance. Ohsawa defined chance (risk) as “a
novel or rare event/situation that can be conceived as ei-
ther an opportunity or a risk in the future [17]”. It is nat-
urally understood that a chance, which is either known or
unknown, includes possibilities to cause unfamiliar obser-
vations. It can also be said that a chance is an alarm like
an inflation of money supply or a big difference between fu-
ture (estimated, reserved) and current stock prices that will
change the middle or long term economic situation (Japan,
in 1990). We sometimes ignore such critical factors, because
we cannot understand that they are important factors. This
is because the results or the factors are exceptions, and rare
or novel events.

Chance discovery is also characterized as an explanatory
reasoning, however since “chance” is defined as unknown
hypotheses, some techniques to deal with an empty or an
imperfect hypotheses base are required. If so, such an infer-
ence mechanism as usual abduction (hypothetical reasoning
etc.) is not sufficient to achieve chance discovery. Chance
discovery needs an explanatory reasoning that can deal with
an empty or imperfect hypotheses base.

Therefore, I have previously characterized chance discov-
ery as an explanatory reasoning for the unknown or unfa-
miliar observations, then defined “chance” as follow:
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Definition 1 1.
Therefore, explanation of an observation is not

Chance is a set of unknown hypothe-
ses.
influenced by it. Accordingly, a possible observation
that should be explained cannot be explained. In this
case, a hypotheses base or a knowledge base lacks neces-
sary hypotheses. Therefore, it is necessary to generate
missing hypotheses. Missing hypotheses are character-

ized as chance.

2. Chance itself is a set of known facts, but it is unknown
how to use them to explain an observation. That is, a
certain set of rules is missing. Accordingly, an obser-
vation cannot be explained by the facts. Since rules are
usually generated by inductive ways, rules that are dif-
ferent from the trend cannot be generated. In this case,
rules are generated by abductive methods, so trends are
not considered. Abductively generated rules are char-
acterized as chance.

In fact, chance has a flavour of probabilistic reasoning,
however, this definition does not represent a chance in an
explicit probabilistic form. Instead, this definition treats
chance in a logical way. This is because a logical inference,
especially abduction, seems to be a powerful weapon to per-
form a chance discovery that is an explanatory reasoning.

3. Curation

I introduced in my previous papers, but I review the orig-
inal curation in art galleries and museums and e-Science
Data Curation are reviewed. In addition, as a recent trend,
I introduce several curation concepts in the business area.
Finally I illustrate curation in chance discovery which I pro-
posed in the previous papers.

3.1 Curation in (art) museums

There is at least a person who is responsible as “curator”
in (special) exhibitions, galleries, archive, or (art) museums.
Their main task is a curatorial task, which is multifaceted.
Curator comes from a Latin word “cura” which means cure.
Then originally it used for a person who take care of a
cultural heritage.

In the report by American Association of Museums Cu-
rators Committee (AAMCC) [8], they pointed out “cura-
tors are highly knowledgeable, experienced, or educated in
a discipline relevant to the museum’s purpose or mission.
Curatorial roles and responsibilities vary widely within the
museum community and within the museum itself, and may
also be fulfilled by staff members with other titles.” Then
they showed the definition of curator as follows;

e Remain current in the scholarly developments within
their field(s); conduct original research and develop
new scholarship that contributes to the advancement
of the body of knowledge within their field(s) and
within the museum profession as a whole.

e Make recommendations for acquiring and deaccession-
ing objects in the museum collection.

e Assume responsibility for the overall care and devel-
opment of the collection, which may include artifacts,

fine art, specimens, historic structures, and intellectual
property.

e Advocate for and participate in the formulation of in-
stitutional policies and procedures for the care of the
collection that are based on accepted professional stan-
dards and best practices as defined by AAM, CurCom,
and other relevant professional organizations.

e Perform research to identify materials in the collection
and to document their history.

e Interpret the objects belonging or loaned to the mu-
seum.

e Develop and organize exhibitions.
e Contribute to programs and educational materials.
e Advocate and provide for public use of the collection.

e Develop or contribute to monographs, essays, research
papers, and other products of original thought.

e Represent their institution in the media, at public
gatherings, and at professional conferences and sem-
inars.

e Remain current on all state, national, and interna-
tional laws as they pertain to objects in the museum
collection.

In addition, AAMCC showed curatorial responsibilities
as follows;

A: Research, Scholarship, and Integrity
B: Interpretation

C: Acquisition, Care, and Disposal

D: Collection Access and Use

E: Replication of Objects in the Collection

Thus curators have responsibilities for various aspects of
exhibition activities. However, the most important activity
will be a plan of exhibition. For that the above activities
such as research, interpretation and acquisition are neces-
sary. They should properly exhibit a truth which is result
of their researches and interpretations.

3.2 e-Science Data Curation

The above curation is for actual museums. That is, cu-
ration is conducted mainly for actual art works. However,
curation in this section is for digital data. There are several
differences between digital curation and analogue curation.

JISC pointed out an importance of curation as “pro-
moting good curation and an information infrastructure
to capitalise upon and preserve expensively gathered data
means bringing together varied technical and managerial
resources, and managing these over time. This activity
needs to be supported by clear strategies for resourcing and

”

support [11].” They compare curation with archiving and

preservation.

e Curation: The activity of managing and promoting
the use of data from its point of creation, to ensure
it is fit for contemporary purpose, and available for
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discovery and re-use. For dynamic datasets this may
mean continuous enrichment or updating to keep it fit
for purpose.

e Archiving: A curation activity which ensures that data
is properly selected, stored, can be accessed and that
its logical and physical integrity is maintained over
time, including security and authenticity.

e Preservation: An archiving activity in which specific
items of data are maintained over time so that they
can still be accessed and understood through succes-
sive change and obsolescence of technologies.

That is, they pointed out that curation is more creative
task. Then they showed aspects of curation as follows:

e Trust: Trust can be enhanced by the existence of qual-
ified domain specialists who curate the data.

e Utility: Certain information about the data —where
it came from, how it was generated, for example— is
necessary to enable future users to gauge the utility
and reliability of the data, and indeed any annotation
of the data. Data utility also depends on the ability
of users to manage and analyse it; data mining tools
and algorithms, visualisation tools, user interfaces and
portals will play a crucial role in accelerating research.

e Discoverability: How will future users find data, in
particular data they do not know exists, in other do-
mains, or archived according to terminology which
has fallen out of use? Data access is often organised
through portals; how will those portals be organised?
What tools will users need to read or use the data, and
who will provide these tools?

e Access management: A significant proportion of data
involves confidentiality issues. Ownership and rights
management also need to be taken into account.

e Heterogeneity: Not only is this data revolution creat-
ing a deluge of data, the data itself comes in very many
different and often specialist formats, some created by
the researchers themselves.

e Complexity: The data can be composite in nature,
with links to external objects and external dependen-
cies (such as calibration information), and be highly
complex in structure. This complexity represents a

significant challenge for the preservation of data.

They use “data curation” because they think data have
value. Not only for keeping data but also usability of data
for the public, they use the word “curation.” Actually, most
of data are neither art works nor archaeological artifacts.
However, is is important to view data from the aspect of
what should be preserved. The main difference between
data and art works or archaeological artifacts is that data
do not have a shape and cannot exist alone. It is necessary
to prepare a container such as a cdrom and a hard disc
drive system. Therefore for data curation, “Discoverability”
plays a significant role.

3.3 Curation in business and information mar-
ket

In 2011, several books on curation were published. In
Japan we had at least two publications which I noticed
by Katsumi [12] and Sasaki [22]. In addition, Rosenbaum
published “Curation Nation” [21] in the same year. They
discuss a “curation” in “business” and information market
field. I do not know why in 2011 such publications on (in-
formation) curation appear simultaneously.
3.3.1 Sasaki

Sasaki defined curation in [22] as follows:
Curation: From huge amount of information source, ac-
cording to the curator’s sense of value and world view, pick-
ing up information, giving a new meaning to it and sharing
it with many persons.

Sasaki used a metaphor of biotope*? to illustrate the pro-
motion of a unknown or less known but a good artist. His
main point to successful promotion is to recognize:

o Where those who need a certain information live?

e How to offer the information to those who need the
information?

e How to make them impressed by the information?

He gave a metaphor the place where those who need a
certain information live as a biotope*® . Actually strategies
he illustrated are very intentional because they are business
that should be successful and that were succeeded. In addi-
tion, he pointed out the importance of a human as a media.
That is in order to generate sympathies, there should be a
certain context and the context will be generated (aware)
not only by a viewpoint such as search keyword, place and
program but also by the specialized person’s sense of value
and world view. His viewpoint is based on Social Network
System (SNS), then his curation can be regarded as a gen-
eration of explicit, multi-core circle type, and indefinite re-
lationship supported by social media.

3.3.2 Katsumi

Katsumi seems to extend a task of curation in museums.
He uses a framework of a curator’s task. He illustrates a
curator’s task is as follows [12]:

1. Reconsider meanings of existing works etc.
2. Select contents and add relationships to them.

3. Offer a new meaning and value to customers.

*x2 Biotope is an area of uniform environmental conditions pro-
viding a living place for a specific assemblage of plants and
animals. Biotope is almost synonymous with the term habi-
tat, but while the subject of a habitat is a species or a popula-
tion, the subject of a biotope is a biological community. (from
Wikipedia)

x3 Biotope is an area of uniform environmental conditions pro-
viding a living place for a specific assemblage of plants and
animals. Biotope is almost synonymous with the term habi-
tat, but while the subject of a habitat is a species or a popula-
tion, the subject of a biotope is a biological community. (from
Wikipedia)
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He compares a river model with a well model in recog-
nition of customer’s needs in business world. In a river
model customers are on the opposite side of a river. (in-
formation) providers, based on their previous experience,
existing concepts, and various sorts of surveyed data, ex-
pect customers’ position and throw a ball. In a well model,
if providers dig their own well, they will discover a new un-
derground stream and it might be connected to customers’
underground stream. In this underground stream potential
needs which customers are not aware exist.

Katsumi illustrates a new curation model in business
based on innovators’ successful examples such as the strat-
egy of Seven-Eleven.

3.3.3 Rosenbaum

Rosenbaum gave features to curation as follows [21]:
Curation comes in many shapes and sizes. It is critically im-
portant to understand two things. First, curation is about
adding value from humans who add their qualitative judg-
ment to whatever is being gathered and organized. And
second, there is both amateur and professional curation,
and the emergence of amateur or pro-sumer curation isn’t
He continued that
“Curation is very much the core shift in commerce, edi-

in any way a threat to professionals.

torial, and communities that require highly qualified hu-
mans.” Accordingly he mainly discuss curation in the field
of magazine and networks. He characterizes curation as the
future of consumer conversation. He mentions that “as cu-
rated customer conversation take hold, there will not be a
brand, a service, or a company that will emerge to give feed-
back and filter customer reaction to goods and services. |...]
Indeed, reasonable and balanced communities curated to be
about honest feedback and customer solutions will emerge
as a new and powerful force in consumer-and-brand inter-
action.” In addition, he seems to extend curation tasks to
quite different type of jobs, for instance DJ. His definition
of curation seems to cover quite a large field.

At the end of [21], he states “We are all curators. We all
will be sharing into the ecosystem of our friend and families.
For some, it will become part of who we are. And for a few
of us, curation will become our livelihood. It’s exciting for
me to see that we’re turning a corner. The network is built.
The data center are in place. The next step will involve the
human piece of the equation—humans are more-valuable
machines.”

3.3.4 Curation in business?

A “curation” for business in the internet age seems an
There
will not be a system to insist trends from big companies,

interaction between customer (user) and goods.

but trends will be constructed or selected according to
customers’ interaction on (inter)networks. In addition, a
(small) company or community can use this system to give
rare goods a certain trend. Thus the strategy of information
delivery in business has changed in recent year and they call
this type of information delivery as “curation.” Curation
in business means not only an information display system

but also an information delivery strategy.

3.4 Curation in chance discovery

In [3], [4], [5], and [6], I proposed a concept of curation
in chance discovery. The curation in chance discovery is
rather different from those illustrated in the above. In the
above applications, a curation is a strategy to explicitly
arrange things or matters to show. On the other hand, in
the curation in chance discovery, such strategies should be
implicitly conducted. Because a chance is defined as rare,
hidden, potential or novel event(s) / situation(s) that can
be conceived either as a future opportunity or risk [17].

Accordingly, in [6], I proposed the definition of curation
in chance discovery.

[Definition of curation in chance discovery]

e Curation is a task to offer users opportunities to dis-
cover chances.

e Curation should be conducted with considering to offer
implicit and potential possibilities.

e Chances should not be explicitly displayed to users.

e However, such chances should rather easily be discov-
ered and arranged according to the user’s interests and
situations. This can be achieved for instance by affor-
dance.

e There can be a certain holistic communication envi-
ronment. This type of holistic communication might
function as media to discover chance for novice users.

e There should be a certain freedom for user to interpret
a key person, matter, thing or event, which should only
stimulate or assist users’ thinking procedure.

e There should be a certain freedom for user to arrange
chances.

An effect and an assistance of a (holistic) communication
and affordance are added to the new definition of curation
in chance discovery. By the addition of (holistic) commu-
nication, during chance discovery users will be able to have
the other (perhaps better) oppotunity compared with a solo
chance discovery.

Perhaps new task for curator is how to determine an
implicit “hub” in holistic communication which will assist
chance discovery.

4. Effects of holistic communication

and data mining

In the previous section, I pointed out the importance of a
holistic communication in curation. In this section, I review
several examples of a holistic communication in advertise-
ment or marketing situation.

4.1 Holistic communication

Recently, no curation has been directly performed by a
“system manager.” Instead a “system manager” tries to use
a certain community effectively. A “system manager” pro-
vides a certain information to those who will be interested
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in it. The information will be shared in the community
and sometimes it will be delivered to other communities
having the same or similar interests. There exist a certain
intention, but the feature of curation is rather vague and
changeable. Perhaps the task as a curation is to offer a
certain environment for communication among customers.
Thus generation of customers communication is important
in this type of curation.

For instance, Martinez-Ruiz illustrates the holistic com-
munication tool in film festivals [14]. Their holistic com-
munication tool blends advertising, personal selling, sales
They

pointed out that “Especially with the proliferation of the

promotion, publicity, and virtual marketing tools.

Internet, viral marketing provides a valuable method to en-
courage people to pass on messages related to film festival to
others, which creates the potential for exponential growth
in exposure and influence.” Actually, they did not spec-
ify a “hub” person, but a certain people who will pass on
messages to others can become a “hub” person.

Akiyama and Sugiyama discussed a holistic communica-
tion in advertising [7]. In a holistic communication, an ad-
vertiser seeks active consumers and makes them a sort of
hub from which a lot of information will be delivered and
exchanged to other consumers (B to C to C model**). Such
an active consumer usually offers good opinion or informa-
tion which is believed as a better news source by many other
customers and is sometimes a charismatic consumer. This
model is similar to the above curation strategy (by Sasaki).

In [13], Lorenzon pointed out the importance of an eco-
logical holistic communication. Lorenzon did not use the
keyword “hub” but showed the similar strategy. Lorenzon
pointed out that “in this ecological perspective marketers
and companies have to use the interactive tools (web, mo-
bile devices, blogs, etc.) as strategic solutions to gain feed-
backs from the growing customer power. ... a more inter-
active communication model based on trust and advocacy
could re-distribute communication budget focusing more on
entertainment or engagement solution instead of only inva-

bl

sive infotainment.” This strategy is conducted to use the
growing customer power and by the interactive communica-
tion expects re-distribution of communication for the better
advertisement. In this case, a “hub” will be unclear.

Thus the recent marketing situation regards the holis-
tic communication as an important system to advertise a
brand image or products. Accordingly, if we would like to
conduct data mining in such situation, it will be necessary
to consider the influence of a holistic communication which

is sometimes unclear or potential.

4.2 Data mining considering holistic commu-
nication

As shown in several books such as [22], the successful

promotion will be achieved by a proper curatorial strategy.

For instance, for the promotion of the concert of Egberto

Gismonti in Japan, the promotion staff tried to hide the in-

formation of promoters and by using a metaphor of biotope

%4 B: business, C: customer

gradually send a part of information to the mixi*®’s gaiter
community. They did not clarify the “hub” person, but pro-
vided a link to another information. Thus they could catch
persons who will be interested in Egberto Gismonti’s con-
cert. Because in such a special community, there should be
several users who will be interested in Egberto Gismonti.
In addition, the SNS system might have functioned as a
holistic communication system. In addition, by the partial
information they could emphasize the users’ interests.

If we analyze the user data of mixi, a certain result will
be obtained. However, it is rather doubtful we could obtain
the effect of the holistic communication in the community.

4.3 How to determine holistic communication?
In the above, I pointed out that a holistic communication
pattern is usually hidden, erased, or ignored in the data to
be analyzed. Therefore, it will be rather difficult to de-
termine the effect of a holistic communication during data
mining. A “hub” seems a person. Actually in the case of
marketing or advertisement, it is true. But we can extend
“hub” to anything in the world. It may sometimes called
“catalyst” in the chemical situation. Thus we will deal with
anything in the world as “hub.” For instance, Ohsawa fre-
quently use the example: When he went to buy a beer he
usually bought additional food. He checked a fish which
was very expensive, therefore he bought an unexpensive al-
ternatives, which was a poteto-chips. According to his ex-
planation, the expensive fish functioned as a hub (chance)
to buy not-expensive food for the beer. Even if the store
introduces a POS system, they cannot collect data which
consumers do not buy. Thus the effect of a holistic commu-
nication is rather difficult to determine. However, the effect
of a holistic communication will appear as a gap in the data
mined result. The problem is to determine the place of a
gap. In general, a gap is not easy to determine. For a gap
determination, I proposed scenario violation determination
strategy by abduction [1, 2]. In the proposal, if a scenario
has a certain gap, it can be abductively determined. How-
ever, if the scenario is perfect in a sense, it is difficult to
determine the gap. Therefore, in [2], I proposed the strat-
egy to determine the reason of communication error by dis-
covering a gap in a pattern of nurse’s activity. For that I
introduced Kamishibai KeyGraph [18]. If we compare the
reference (perfect) pattern with the suspicious pattern, it is
rather easy to determine a gap. In Figure 1, a gap in nurse’s
activity could be determined by Kamishibai-KeyGraph.
Actually, in the above proposal, a reference pattern is
necessary for the comparison. Of course, an abductive gap
determination determination needs a model. Actually the
model dealing with a holistic communication can be con-
structed by referring to the previous examples on a holistic
communication. Thus by the combination of the general
data mining (e.g. classification) and abduction, data min-
ing considering a holistic communication can be achieved.
That is, to the data a classification tool such as C4.5 [20] can
be applied to generate a model without a holistic commu-
nication. Then abduction is applied to generate a pattern

x5 Japan’s SNS cite
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Figure 1: Analysis of nursing activities by Kamishibai-

KeyGraph

of holistic communication. We can combine both results to
obtain more proper result.

If we can not construct a holistic communication model,
a single KeyGraph® [16] can be applied. By the analy-
sis by KeyGraph, several islands without bridge will be
generated. A place where a holistic communication exists,
a hidden island or bridge will exist. By referring to the
, the hidden island is added as a

place of a holistic communication and the hidden bridges

result from KeyGraph®

are added between islands which are related to the holistic
communication.

5. Conclusions

In this paper I introduce the importance of curation as
a trend in the recent marketing. In 2011 many books on
curation in marketing were published. It is actually for ad-
vertisement. Thus it is necessary to consider such influences
in data mining. In addition, not only person but also any-
thing in the world can be a hub. Then I point out the im-
portance of data mining considering the effect of curation in
the marketing situation. Especially, I point out the impor-
tance of considering the effect of a holistic communication
which is adopted in various situations in advertisement or
brand image promotion.

For that, I propose combination data classification and
abduction for data mining. That is, to the data a classifi-
cation tool such as C4.5 can be applied to generate a model
without a holistic communication. Then abduction is ap-
plied to generate a pattern of holistic communication. In
addition, I suggest the adoption of single KeyGraph® for
the determination of hidden holistic communication.

Actually, data for data mining is sometimes incomplete,
the proposed strategy can also be applied to such cases.

i observing, symptom observing, grasp of overall impression
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