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ABSTRACT

The research aims at 1) finding the most important factors influencing positive customer
reactions and purchasing merchandises after seeing online social media advertising and 2)
identifying characteristics of customer clusters having positive reaction, as well as of purchasing
customer clusters, after seeing online social media advertising. Data from 370 respondents are
collected by questionnaires using convenience sampling method. Attribute selection and
clustering techniques are employed in data analysis to find important factors and identify
customer clusters, respectively. It is found that there is a strong correlation between the reason for
clicking advertisement on social media and the satisfaction with merchandise, and between
purchasing merchandise online and saving information for further consideration. The findings
also indicate the characteristics of “Product conscious” and “Price Conscious” clusters for

customer’s reaction and purchasing after seeing online social media advertising.
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Chapter 1

Introduction

1.1 Motivation

With high popularity of social media, several social media websites have been developed
such as Line, Facebook, Twitter, etc. and the usage rate has increased every year. Social media
has become a fast and easy way to reach people in almost every group categorized by age,.
occupation, and education etc. with less cost. The usage of social media is widespread in private
and public environments. In the highly competitive business world, social media has become a
source of large amounts of data that is extremely useful when data are analyzed properly. The
results from analyzing data properly can be useful in variety of disciplines including education,
business, politiqs, social, science, technology, etc.

Marketing campaigns with onliné advertising are one of the methods that businesses use for
increasing purchasing motivation. Finding target customer characteristics and customer reactions
to social media advertising helps to reach more customers and is useful information for a
marketing campaign. Data mining is one of the known techniques to analyze data to find hidden
information from a large amount of available data without having prior hypotheses. Data mining
provides a variety of methods such as association, classification, clustering, etc. for anélyzing

data, but selecting a method to match with the objectives is a challenge.

1.2 Objective

The purposes of this study are to 1) find the most important factors influencing positive
customer reactions after seeing online social media advertising, 2) find the most important factors
influencing purchasing products advertised online, 3) identify customer clusters characteristics
that have positi\'/e reaction after seeing online social media advertising, and 4) identify customer

clusters characteristics that purchase merchandise after seeing online social media advertising.



1.3 Scope

The study developed a questionnaire based on previous studies. It conducted and distributed a
survey to 370 people who used to purchase product or service online through social media. Then,
it applied data mining techniques, including attribute ranking and clustering, to answer the

research questions.

1.4 Report Organization

This report is divided into five chapters. The first chapter presents the introduction and the
main objective of this study. Chapter 2 gives a gives a review of literature. Chapter 3 described
methodology used. Chapter 4 presents the results and Chapter 5 entails the discussion and

conclusions of the study.



Chapter 2

Literature Review

Data mining has been defined as the process to extract knowledge from large quantities of
data in order to discover meaningful patterns and rules [1]. Reference [2] defines data mining
as the analysis of (often large) observational data sets to find insuspected relationships and to
summarize the data in novel ways that are both understandable and useful to the data owner.
Reference [3] defines data mining as a process of knowledge discovery. Reference [4]
summarized that data mining contains three key stages: finding patterns, interpreting them in
order to check their usefulness, and finally using the patterns to solve business problems. The
ultimate goal of data mining is to discover knowledge and it will be useful in several
disciplines. In business, data mining is used for strategic benefit such as direct marketing, trend
analysis, etc. In direct marketing, data mining is used for targeting people who are most likely
to buy certain products and services. For trend analysis, data mining is used to determine trends
in the marketplace [5].

Reference [4] explains that there ate two main types of DM models as follows: 1) Predictive
model: This model is constructed to predict a particular outcome or target variable. Commonly
used predictive modeling techniques include multiple regression (for predicting value data),
logistic regression (for response prediction) and decision trees (for rule-based value or response
models). 2) Descriptive model: This model gives a better understanding of the data, without
any single specific target variable. Commonly used descriptive techniques include factor
analysis (to extract underlying dimensions from multivariate data), cluster analysis (for
grouping a customer database into segments), and association analysis (for discovering
relationships between items such as retail products).

A marketing campaign is a specifically defined series of activities used in marketing a new
or changed product or service, or in using new marketing channels and methods. Marketing
activities are efforts to increase awareness for a particular product or service. Social media is
one of the most popular marketing channels due to the ability to reach large numbers of

customers with low cost. Social media advertising helps businesses find new potential clients



by using the users’ own shared information to identify interest. Rather than re-activelS/
targeting users who search for a certain term, social media advertising proactively targets
relevant users before they even begin their searches.

Prior research that relates to the study topics were reviewed as follows: Reference [6]
researched the factors that influence the recipients to open direct emails and make an action
desired by the company and also studies whether and what elements in the email would
influence them to buy the products or services promoted. The results are obtained based on a
data mining analysis which includes clustering and classification processes and offer a guide on
how organizations should design their email marketing communications in order to héve higher
response rates. Reference [7] researched on the value of social technologies in organizations
based on the ‘value focuse_d thinking” approach. The findings highlight innovation of internal
processes, creation of organizational identity and new business models, integrated business
-functions, as well as employee support to be important values of social technology enabled
innovation in organizations. Reference [8] researched on the segmenting of consumer reactions
to social network marketing. The purpose of the study is to understand how consumers may be
segmented with respect to their reactions to social network marketing. The results identified
five segments — Passive, Talkers, Hesitant, Active, and Averse —along with significant
covariates such as information search, convenience, entertainment, age, and gender that predict

membership.



Chapter 3

Methodology

Several aspects related to the factors that influence a respondent to react and purchase a
pro;iuct or service after seeing social media advertising are explored from the literature review.
Based on the literature review, the questionnaires are developed and distributed to people who
‘used to purchase product or service through social media such as Facebook, Line, Instagram, etc.
The questionnaires are composed of the three parts; the first part is about the demographic data of
the respondents, the second part is about the respondent’s reaction when seeing social media
marketing campaigns, and the third part is open-ended questions about the r'espondent’s opinion,
The data has been gathered at the level of samples including 370 respondents aged less than 60
and being employees, freelancers, entrepreneurs, managers, and students as shown in Table 3.1.
The data has been collected between January and April 2017 through an online survey by using
the convenience sampling method.

The research directions include: determining the most important factors that influence the
customers to have a positive reaction after seeing social media advertising; determining the most
important factors influencing purchasing products that advertise online in social media;
identifying the customers characteristics that have positive reaction after seeing social media
advertising; and identifying the customer clusters characteristics that purchase merchandises after
seeing social media advertising. The software used to analyze data is WEKA data mining
software. The research employs an attribute evaluator called “CorrelationAttributeEval” for
determining the most important factors with respect to class attributes. It also uses the

“SimpleKMeans” clustering algorithm for grouping customers.



Table 3.1: Sample Demographics

. : ) “'Genderr | Frequency - | «l;éréen}age ’ ;‘iy T T ’%:; wf: P ;i p : N
Males 117 31.6
Females 253 68.4
Total 370 100
s | Foawency [, Persentag? | | Average Tyeome | Wrequehey | Fercontige "
<21 years 69 18.6 <=15,000 THB 243 63.7
" 21-30 years 244 65.9 >15,000 - 20,000 66 17.8
THB
31-40 years 26 7.0 >20,000 - 30,000 27 7.3
THB
>4] years 31 >30,000 THB 34 9.2
Total 370 .| Total 370 100
- Status . | [ EEgeq‘dé;ncyP "' ™0 Education , |. Frequenéy |, . Percentage
Single 317 <Bachelor’s degree 54 14.6
. Married 38 Bachelors® degree 283 76.5
Others 15 >Bachelors’ degree 33 8.9
Total 370 Total 370 100
.  Qccupation " Frequency " ; "'Socialfedia uséd | | Frequency | Péftentage
Private 78 Facebook 269 72.7
Government 41 11.1 Line 50 13.5
Freelance 23 6.2 Instagram 31 84
Business owner 13 35 Twitter 10 2.7
Student 215 58.1 Others 10 2.7
Total 370 100 Total 370 100
«  Spéiit/transaction, .|* Frequen¢y." | _ Percentage | . _ Merchandise. 7| Frequency °{. ‘Percéntage
<= 35300 THB 117 31.6 Fashion 200 54.1
>500 - 1,000 THB 138 37.3 Accessories 18 49
>1,000 - 2,000 THB 51 13.8 Beauty and health 35 9.5
>2,000 - 3,000 THB 22 5.9 IT and software 54 14.6
>3,000 - 4,000 THB 42 11.4 Airplane ticket 12 32
Entertain 33 8.9
Otl}exs 18 4.8
Total 370 100 Total 370 100




Chapter 4

Results and Discussion

The ar}alysis results (as shown in Table 3.1) indicate that most of the respondents are students,
fernales, 'z:g_ed 21-30, single, and educational level of Bachelor’s degree, and average income less
than 15,000 THB. Highest percentage on the usage of social media is Facebook, followed by
Line and Instagram. The most purchasing are in fashion merchandise, followed by IT and
software, and beauty and health merchandise. Spending per transaction is between 500 to 1,000
THB:

In order to identify the most important factors that influence the customers to have a positive
reaction after seeing social nmedia advertising, the class attribute called
ReasonForClickingAdvertisementOnSocial Media is selected. The relation between the class
attribute and the others is determined using CorrelationAttributeEval. The tesults preseht that for
the customers (as shown in Table 4.1), there is a strong correlation between the reason for
clicking advertisement on social media and the satisfaction with merchandise (0.12727), special

rewards (0.08522), not buying (0.0852), and link for searching on more details (0.08507). Other

attributes are ranked below 0.07.



Table 4.1.
Ranked attributes for positive reaction

Ranked attributes:
0.12727 16 Q15_4_Adbvertise Influence Buying: Satisfaction with merchandises or services
0.08522 22 Q16_3_Marketing Campaign Influence Buying: Special rewards .
0.0852 11 QI14_5_Influence of Advertisement on Social Media: Not buying
0.08507 4'Ql2_4_Interested in Seeing Advertisement on Social Media: link for searching more details
0.07962 17 Q15_5_Advertise Influence Buying: more refer in social media '
0.07643 13 Q15_1_Advertise Influence Buying: interesting price
0.07573 1 QI2_I_Interested in Seeing Advertisement on Social Media: merchandise logo
0.07475 18 Q15_6_Advertise Influence Buying: like marketing campaign
0.07273 9 Q14_3_Influence of Advertisement on Social Media: sent it out for more comments
0.06776 2 12_2_Interested in Seeing Advertisement on Social Media:text, image, clip advertisement
0.06414 24 16_5_Marketing Campaign Influence Buying: others
0.05661 21 16_2_Marketing Campaign Influence Buying: having complimentary
0.03896 5 12_5_Interested in Seeing Advertisement on Social Media: package or merchandise
0.03451 20 16_1_Marketing Campaign Influence Buying: high percentage of discount
0.03409 7 14_1_Influence of Advertisement on Social Media: immediately buy if satisfy
0.03283 10 14_4_Influence of Advertisement on Social Media: irritating and don’t like advertisement
0.03194 6 12_6_Interested in Seeing Advertisement on Social Media: others
0.03194 12 14_6_Influence of Advertisement on Social Media: others
0.03086 14 15_2_Advertise Influence Buying: popular brand
0.0304 1515_3_Advertise Influence Buying: exciting new merchandise
~°0.02497 312_3_Interested in Seeing Advertisement on Social Media: marketing campaign
0.02362 19 15_7_Advertise Influence Buying: others
0.01728 8 14_2_Influence of Advertisement on Social Media: saving information for further consideration

0.0063 23 16_4_Marketing Campaign Influence Buying: having after sales service

The class attribute PurchasingMerchandiseOnline is selected to determine the most important
factors influencing purchasing products with social media advertising. The relation between the
class attribute and the others is determined using CorrelationAttributeEval. The results present
(as shown in Table 4.2) that for the customers, there is a strong correlation between purchasing
merchandise online and saving information for further consideration (0.13879), merchandise logo
+(0.10179), and immediately purchase if satisfied (0.09747). Other attributes are ranked below

0.09.



Table 4.2.
Ranked attributes for purchasing merchandise

Ranked attributes:

0.13879
0.10179
0.09747
0.08843
0.08675
0.06656
0.05314
0.04368
0.04144
0.03877
0.03841
0.0357

0.03195
0.03025
0.02892
0.02329
0.02039
0.01614
0.01488
0.0144

0.0144

0.00799
0.00383
0.0038

8 Q14_2 Influence of Advertisement on Social Media: saving information for further consideration
1 Q12_1_Interested in Seeing Advertisement on Social Media: merchandise logo
7 Q14_1_Influence of Advertisement on Social Media: immediately purchase if satisfy
10 Q14_4_Influence of Advertisement on Social Media: irritating and don’t like advertisement
3 Q12_3_Interested in Seeing Advertisement on Social Media: marketing campaign
13 Q15_1_Advertise Influence Buying: interesting price
16 Q15_4_Advertise Influence Buying: Satisfaction with merchandises or services
5 Q12_5_ Interested in Seeing Advertisement on Social Media: package or merchandise
2 Q12_2_Interested in Seeing Advertisement on Social Media:text, image, clip advertisement
11 Q14_5_Influence of Advertisement on Social Media: Not buying
22 Q16_3_Marketing Campaign Influence Buying: Special rewards
17 Q15_5_Advertise Influence Buying: more refer in social media
4 Q12_4_Interested in Seeing Advertisement on Social Media: link for searching more details
18 Q15_6_Advertise Influence Buying: like marketing campaign
24 Q16_5_Marketing Campaign Influence Buying: others
15 Q15_3_Advertise Influence Buying: exciting new merchandise
19 Q15_7_Advertise Influence Buying: others
20 Q16_1_Marketing Campaign Influence Buying: high percentage of discount
14 Q15_2_Advertise Influence Buying: popular brand
12 Ql4_6_Influence of Advertisement on Social Media: others
6 Q12_6_Interested in Seeing Advertisement on Social Media: others
23 Q16_4_Marketing Campaign Influence Buying: having after sales service
9 Q14_3_Influence of Advertisement on Social Media: sent it out for more comments
21Q16_2_Marketing Campaign Influence Buying: having complimentary
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The EM (Expectation Maximization) and “SimpleKMeans” clustering algorithms are used for
grouping similar customers based on positive reaction after seeing social media advertising. The
EM algorithm is used to identify the approximated cluster numbers. In this case, the result is 2
clusters. This value is used as a parameter for the “SimpleKMeans” algorithm. The algorithm

results are presented in Table 4.3.

Table 4.3. Customers cluster based on positive reaction after seeing social media advertising

No. Attributes Cluster 0 Cluster 1
(94, 25.4%) (276, 74.6%)
1 Interested in Seeing Advertisement on Social Media: merchandise logo 0.2128 0.0725
2 Interested in Seeing Advertisement on Social Media: text, image, and clip 0.266 0.6522
3 Interested in Seeing Advertisement on Social Media: marketing campaign 0.2766 0.1739
4 Interested in Seeing Advertisement on Social Media: link for searching more 0.2234 0.0725
details
5 Interested in Seeing Advertisement on Social Media: package or merchandise 0.0213 0.0254
6 Interested in Seeing Advertisement on Social Media: others 0 0.0036
7 Influence of Advertisement on Social Media: immediately purchase if éatisfy 0.1596 0.1667
8 Influence of Advertisement on Social Media: saving information for further 0.7447 0.6993
consideration .
9 Influence of Advertisement on Social Media: sent it out for more comments 0.0426 0.0326
10 Influence of Advertisement on Social Media: irritating and don’t like 0.0532 0.0725
advertisement
11 Influence of Advertisement on Social Media: not buying 0 0.0254
12 Influence of Advertisement on Social Media: others 0 0.0036
13 Advertise Influence Buying: interesting price 0.3617 0.3659
14 Advertise Influence Buying: popular brand 0.1383 0.1268
15 Advertise Influence Buying: exciting new merchandise 0.0745 0.0507
16 Advertise Influence Buying: Satisfaction with merchandises or Services 0.2872 0.3732
17 Advertise Influence Buying: more refer in social media 0.1064 0.058
18 Advertise Influence Buying: like marketing campaign 0.0213 ] 0.0217
19 Advertise Influence Buying: others 0.0106 0.0036
20 Marketing Campaign Influence-Buying: high percentage of discount 0.6383 0.6449
21 Marketing Campaign Influence Buying: having complimentary 0.1277 0.1522
22 Marketing Campaign Influence Buying: special rewards 0.0319 0.0145
23 Marketing Campaign Influence Buying: having after sales service 0.2021, 0.1739
24 Marketing Campaign Influence Buying: others 0 ' 0.0145

-Cluster 0: Most customers in this group save information for further consideration (74%) and
are interested in high percentage of discount (64%) after seeing advertising in the social media.
For this cluster, the advertising should emphasize on merchandise quality as well as price to

create more positive reaction.
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Cluster 1: Most customers in this group save information for further consideration (70%), are
interested in high percentage of discount (64%) after seeing advertising in the social media, and
are also interested in seeing text, image, and clip advertising (65%). For this cluster, clip
advertising may increase the customer’s interest and create more positive reaction.

Clustering customers based on purchasing merchandises after seeing social media advertising is

‘similar to clustering based on positive reaction after seeing social media advertising . The results

are presented in Table 4.4.

Table 4.4. Customers cluster based on purchasing after seeing social media advertising

No. Attributes Cluster 0 Cluster 1
(235, 63.5%) (135, 36.5%)

1 Interested in Seeing Advertisement on Social Media: merchandise logo 0.0894 0.1407

2 Interested in Seeing Advertisement on Social Media: text, image, and clip 0.5362 (.5852
advertising

3 Interested in Seeing Advertisement on Social Media: marketing campaign 0.2383 0.1333

4 Interested in Seeing Advertisement on Social Media: link for searching more 0.1021 0.1259
details

5 Interested in Seeing Advertisement on Social Media: package or merchandise 0.0298 0.0148

6 Interested in Seeing Advertisement on Social Media: others 0.0043 0

7 Influence of Advertisement on Social Media: immediately purchase if satisfy 0.1234 0.237

8 Influence of Advertisement on Social Media: saving Information for further 0.7489 0.6444
consideration

9 Influence of Advertisement on Social Media: sent it out for more comments 0.0468 0.0148

10 Influence of Advertisement on Social Media: irritating and don’t like 0.0596 0.0815
advertisement

11 Influence of Advertisement on Social Media: not buying 0.017 0.0222

12 Influence of Advertisement on Social Media: others 0.0043 0

13 Adpvertise Influence Buying: interesting price 0 1

14 Advertise Influence Buying: popular brand 0.2043 0

15 Advertise Influence Buying: exciting new merchandise 0.0894 0

16 Advertise Influence Buying: Satisfaction with merchandises or services 0.5532 0

17 Advertise Influence Buying: more refer in social media 0.1106 0

18 Adpvertise Influence Buying: like marketing campaign 0.034 0

19 Advertise Influence Buying: others 0.0085 0

20 Marketing Campaign Influence Buying: high percentage of discount 0.6043 0.7111

21 Marketing Campaign Influence Buying: having complimentary 0.1362 0.163

22 Marketing Campaign Influence Buying: special rewards 0.017 0.0222

23 Marketing Campaign Influence Buying: having after sales service 0.2255 0.1037

24- Marketing Campaign Influence Buying: others 0.017 0




12

Cluster 0: This group of customers can be called “Product conscious.” Most customers in this
group save information for further consideration (74%) after seeing advertising on the social
media and purchase when satisfied with merchandise or services (55%). Seeing text, image, and

Fclip advertising is also interesting for this group (53%). For this cluster, the advertising should
emphasize on quality and brand to justify the price. ‘

Cluster 1: This group can be called “Price conscious.” Everyone in this group is concerned
about price before purchasing merchandise. Interesting price (100%) and high percentage of
discount (71%) will get these customers’ attention. Customers in tﬁis group also like to save
information for further consideration (65%) and are interested to see text, image, and clip

advertising (58%). For this cluster, the opportunity to purchase at a low price should be

emphasized on the advertisement online.



Chapter 5

Conclusion and Recommendation

Based on the‘ findings from this research, e-commerce business should draw
attention to the content that is emphasized in the advertisement online, due to some
clusters that are product conscious while others are price conscious. For the product
conscious group, price does not matter as much for them and they decide to purchase
based on satisfaction with the merchandise after thoroughly considering. Merchandise
quality alone can get the produet conscious group to purchase or have positive reaction
after seeing online advertising in social media. For the price conscious group, they are
looking for an interesting price and a high percentage of discount. Presenting
interesting price will draw high attention from the price conscious group. However,.
both groups are interested in the advertisement online, and the advertisement that can
draw customer’s attention should provide interesting text, image, and clip
advertisement. The advertisement should be attention-getting about the pricing so that
it would convince the customers to click on the advertisement and continue to purchase
the merchandise. The advertisement should also emphasize the high percentage of
discount, which can draw attention from customers in both clusters that derive from
positive reaction and lead to the purchasing of merchandise after seeing online
advertising in social media.

The major limitation of the research consists in the low number of respondents
(only 370), so this exploratory research should be followed by a conclusive one to
verify the conclusions of the present research. Also, the majority of the respondents
were students, aged 21-30, with low income and low spending per transaction, which
may have influenced the positive reaction after seeing online advertising in social

media.
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Future directions of research may include: (1) using association techniques to
determine rules related to positive reactions and purchasing, (2) adding some other
information about respondents like time spent in front of the computer and time spent
in using social network, and analyzing the influence of those factors on positive

reactions and the purchasing of merchandise.
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EAR Reader, it is our pleasure to present to you Pro-

ceedings of the 2017 Federated Conference on Com-
puter Science and Information Systems (FedCSIS), which
took place, for the first time outside of Poland, in Prague,
Czech Republic, on September 3-6, 2017.

FedCSIS 2017 was Chaired by prof. Pavel Tvrdik, while
prof. Jan Janousek acted as the Chair of the Organizing
Committee. This year, FedCSIS was organized by the Polish
Information Processing Society (Mazovia Chapter), JEEE
Poland Section Coniputer Society Chapler, Systems Re-
search Institute Polish Academy of Sciences, Warsaw Uni-
versity of Technology, Wroclaw University of Economics,
-and Czech Technical University in Prague.

FedCSIS 2017 was technically co-sponsored by: IEEE
Region 8, IEEE Czechoslovakia Section, IEEE Poland Sec-
tion, IEEE Computer Society, IEEE Computer Society Tech-
nical Committee on Inteiligent Informatics, IEEE Czecho-
slovakia Section Computer Society Chapter, IEEE Poland
Section Gdanisk Computer Society Chapter Poland, SMC
Technical Committee on Computational Collective Intelli-
gence, IEEE Poland Section Systems, Man, and Cybemetics
Society Chapter, |[EEE Poland Section Control System Soci-
ety Chapter, IEEE Poland Section Computational Intelli-
gence Society Chapter, ACM Special Interest Group on Ap-
plied Computing, Lodz ACM Chapter, International Federa-
tion for Information Processing, Committee of Computer
Science of the Polish Academy of Sciences, Polish Opera-
tional and Systems Research Society, Mazovia Cluster ICT
Poland, Polski Klaster Badai i Rozwoju Internetu Rzeczy,
and Eastern Cluster ICT Poland. FedCSIS 2017 was spon-
sored by Intel, Profinit and Abra.

FedCSIS 2017 consisted of the following events (confer-
ences, syniposia, workshops, special sessions). These events
were grouped into FedCSIS conference areas, of various de-
gree of integration. Specifically, those listed without indica-
tion of the year 2017 signify "abstract areas” with no direct
paper submissions to them (but with submissions to their en-
closed events).

+  AAIA'17 - 12" [nternational Symposium
Advances in  Artificial Intelligence and
Applications

o AIMA'17 - 7% International Workshop on
Artificial Intelligence in Medical Applications

o AIRIM'17 — 2™ International Workshop on Al
aspects of Reasoning, Information, and
Memory

o ASIR'17 - 7" International Workshop on
Advances in Semantic Information Refrieval

o JAWS'17 - 11" Joint Agent-oriented
Workshops in Synergy
e LTA'l7 - 2 Internmational Workshop on

Language Technologies and Applications
o WCO'l7 - 10" International Workshop on
Computational Optimization
+  CSS- Computer Science & Systems
o CANA'l7 10%
Numerical Algorithms

o  C&SS'17 ~ 4% nternational Conference on
Cryptography and Security Systems

Computer Aspects  of

o CPORA'l7 ~ 2™ Workshop on Constraint
Programming and Operation  Research
Applications

o MMAP'17 - 10" International Symposium on
Multimedia Applications and Processing

WAPL'17 ~ 6" Workshop on Advances in
Programming Languages
> WSC'17 - 9%
Computing
+ iNetSApp -~ [Intérnational Conference on
Innovative Network Systems and Applications

o INSERT'17 - 1% International Conference on
Security, Privacy, and Trust

o 1oT-ECAW'17 — 1 Workshop on Internet of
Things -  Enablers, Challenges and
Applications

Q

Workshop on  Scalable

o WSN'17 — 6" Interational Conference on
Wireless Sensor Networks
» IT4MBS - Information Technology
Management, Business & Society

o AITM'17 — 15% Conference on Advanced
Information Technologies for Management

Sfor

o ISM'17 — 12% Conference on Information
Systems Managcment

= IT4L'17 5" Workshop on Information
Technologies for Logistics

o KAM'17 -~ 23™ Conference on Knowledge
Acquisition and Management

+ SSD&A - Software Systems Development &

Applications

o [WCPS'17 — 4® International Workshop on
Cyber-Physical Systems

o LASD'17 — 1* International Conference on
Lean and Agile Sotftware Development

s MIDI'l7 - 4" Conference on Multimedia,
Interaction, Design and Innovation
o SEW-37 - The 37" IEEE Software
Engineering Workshop
«  DS-RAIT'17 - 4™ Doctoral Symposium on
Recent Advances in Information Technology

The 2017 edition of an AAIA’17 Data Mining Challenge,
focused on “Helping Al to Play Hearthstone”. Its results
constitute a separate section in these proceedings. Awards

“for the winners of the contest were sponsored by: Silver Bul-

let Solutions and the Mazovia Chapter of the Polish Informa-
tion Processing Society. Papers resulting from the competi-
tion constitute a separate section of these Proceedings.

Each paper, found in this volume, was refereed by at least
two referees and the acceptance rate of regular full papers
was ~19.3% (96 papers out of 497 general submissions).

The program of FedCSIS required 2 dedicated effort of
many people. Each event constituting FedCSIS had its own
Organizing and Program Committee. We would like to ex-
press our warmest gratitude to all Committee members for



their hard work in attracting and later refereeing 497 submis-
sions (regular and data mining).

We thank the authors of papers for their great contribution
to research and practice in computing and information sys-
tems. We thank the invited speakers for sharing their knowl-
edge and wisdom with the participants. Finally, we thank all
those responsible for staging the conference in Prague. Orga-
nizing a conference of this scope and level could only be
achieved by the collaborative effort of a highly capable team
taking charge of such matters as conference registration sys-
tem, finances, the venue, socjal events, catering, handling all
sorts of individual requests from the authors, preparing the
conference rooms, etc.

We hope you had an inspiring conference and an unfor-
gettable stay in.the beautiful city of Prague. We hope to
meet you again for FedCSIS 2018 in Poznan, Poland.

Co-Chairs of the FedCSIS Conference Series

Maria Ganzha, Warsaw University of Technology, Poland
and Systems Research Institute Polish Academy of Sciences,
Warsaw, Poland

Leszek Maciaszek, Wroctaw Unjversity of Economics,
Wroclaw, Poland and Macquarie University, Sydney,
Australia

Marcin Paprzycki, Systems Research Institute Polish
Academy of Sciences, Warsaw Poland and Management
Academy, Warsaw, Poland
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Abstract— The paper aims at 1) finding the most important
factors influencing positive customer reactions and purchasing
merchandises after seeing online social media advertising and
2) identifying characteristics of customer clusters having
positive reaction, as well as of purchasing customer clusters,
after sceing online social media advertising. Data from 370
respondents are collected by questionnaires using convenience
sampling method. Attribute selection and clustering teclmiques
are employed in data analysis to find important factors and
identify customer clusters, respectively. It is found that there is
a strong correlation between the reason for clicking
advertiscment on social media and the satisfaction with
merchandise, and between purchasing merchaundise online and
saving information for further consideration. The findings also
indicate the characteristics of “Product counscious™ and “Price
Conscious™ clusters for customer’s reaction and purchasing
after seeing online social media advertising.

I. INTRODUCTION

ITH high popularity of social media, several social

mmedia websites have been developed such as Line,
Facebook, Twitter, etc. and the usage rate has increased
every year. Social media has become a fast and easy way to
reach people in almost every group categorized by age,
occupation, and education etc. with less cost. The usage of
social media is widespread in private and public
environments. In the highly competitive business world,
social media has become a source of large amounts of data
that is extremnely useful when data are analyzed properly.
The results from analyzing data properly can be useful in
variety of disciplines including education, business, politics,
social, science, technology, etc.

Marketing campaigns with online advertising are one of
the methods that busingsses use for increasing purchasing
motivation. Finding target customer characteristics and
customer reactions to social media advertising helps to reach
more customers and is useful information for a marketing
campaign. Data mining is one of the known techniques to
analyze data to find hidden information from a large amount
of available data without having prior hypotheses. Data
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mining provides a variety of methods such as association,
classification, clustering, etc. for analyzing data, but
selecting a method to match with the objectives is a
challenge.

The purposes of this study are to !) find the most
important factors influencing positive customer reactions
after seeing online social media advertising, 2) find the most
important factors influencing purchasing products advertised
online, 3) identify customer clusters characteristics that have
positive reaction after seeing online social media
advertising, and 4) identify customer clusters chdracteristics
that purchase merchandise after seeing online social media
advertising.

The rest of paper is organized as follows. Section II gives
a review of literature. Section Il describes methodology.
Results are given in Section IV. Section V concludes the
paper and gives discussion.

II. LITERATURE REVIEW

Data mining has been defined as the process to extract
knowledge from large quantities of data in order to discover
meaningful patterns and rules [1]. Reference [2] defines data
mining as the analysis of (often large) observational data
sets to find unsuspected relationships and to suinmarize the
data in novel ways that are both understandable and useful
to the data owner. Reference [3] defines data mining as a
process of knowledge discovery. Reference [4] summarized
that data mining contains three key stages: finding patlerns,
interpreting them in order to check their usefulness, and
finally using the patterns to solve business problems. The
ultimate goal of data mining is to discover knowledge and- it
will be uscful in several disciplines. In busincss, data mining
is used for strategic benefit such as direct marketing, trend
analysis, etc. In direct marketing, data mining is used for
targeting people who are most likely to buy certain products
and services. For trend analysis, data mining is used to
determine trends in the marketplace [5].

Reference [4] explains that there are two main types of
DM models as follows: 1) Predictive model: This model is
constructed to predict a particular outcome or target
variable. Commonly used predictive modeling techniques



include multiple regression (for predicting value data),
logistic regression (for response prediction) and decision
trees (for rule-based value or response models). 2)
Descriptive model: This model gives a better understanding
of the data, without any single specific target variable.
Commonly used descriptive techniques include factor
analysis (to extract underlying dimensions from multivariate
data), cluster analysis (for grouping a customer database into
segments),- and association analysis (for- discovering
relationships between items such as retail products).

A marketing campaign is a specifically defined series of -

activities used in marketing a new or changed product or
service, or in using new marketing channels and methods.
Marketing activities are efforts to increase awareness for a
particular product or service. Social media is one of the most
popular marketing channels due to the ability to reach large
numbers of customers with low cost. Social media
advertising helps businesses {ind new potential clienis by
using the users’ own shared information to identify interest.
Rather than re-actively targeting users who search for a
certain term, social media advertising proactively targets
relevant users before they even begin their searches.

Prior research that relates to the study topics were
revicwed as follows: Reference [6] researched the factors
that influence the recipients to open direct emails and make
an action desired by the company and also studies whether
and what elements in the email would influence them to buy

the products or services promoted. The results are obtained’

based on a data mining analysis which includes clustering
and classification processes and ofler a guide on how
organizations should design their email marketing
communications in order to have higher response rates.
Reference [7] researched on the value of social technologies
in organizations based on the ‘value focused thinking’
approach. The findings highlight innovation of internal
processes, creation of organizational identity and new
business models, integrated business functions, as well as
employee supporf to be important values of social
technology enabled innovation in organizations. Reference
[8] tesearched on the segmenting of consumer reactions to
social network marketing. The purpose of the study is to
understand how consumers may be segmented with respect
to their reactions to social network marketing. The results
identified five segments — Passive, Talkers, Hesitant, Active,
and Averse —along with significant cowvariates such as
information search, convenience, entertainment, age, and
gender that predict membership.

III. METHODOLOGY

Several aspects related to the factors that influence a
respondent to react and purchase a product or service after
secing social media advertising are explored from the
literature review. Based on the literature review, the
questionnaires are developed and distributed to people who
used to purchase product or service through social media
such as Faccbook, Linc, Instagram, clc. The questionnaires
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are composed of the three parts; the first part is about the
demographic data of the respondents, the second part is
about the respondent’s reaction when seeing social media
marketing campaigns, and the third part is open-ended
questions about the respondent’s opinion. The data has been
gathered at the level of samples including 370 respondents
aged less than 60 and being employees, freelancers,
entrepreneurs, managers, and students. The data has been
collected between January and April 2017 through an online
survey by using the convenience sampling method.

The research directions include: determining the most
important factors that influence the customers to have a
positive reaction after seeing social media advertising;
determining the most important factors influencing
purchasing products that advertise online in social media;
identifying the customers characteristics that have positive
reaction after seeing social media advertising; and
identifying the customer clusters characteristics that
purchase merchandiscs afier seeing social media advertising.
The software used to analyze data is WEKA data mining
software. The research employs an attribute evaluator called
“CorrelationAttributeEval” for determining the most
important factors with respect to class attributes. It also uses
the “SimpleKMeans” clustering algorithm for grouping
customers.

IV. RESULTS

The analysis results indicate that most of the respondents
are students, females, aged 21-30, single, and educational
level of Bachelor’s degree, and average income less than
15,000 THB. Highest percentage on the usage of social
media is Facebook, followed by Line and Instagram. The
most purchasing are in fashion merchandise,. followed by IT
and software, and beauty and health merchandise. Spending
per transaction is between 500 to 1,000 THB.

In order to identify the most important factors that
influence the customers to have a positive reaction after
seeing social media advertising, the class attribute called
ReasonForClickingAdvertisementOnSocial Media is
selected. The relation between the class attribute and the
others is determined using CorrelationAttributeEval. The
results present that for the customers, there is a strong
correlation between the reason for clicking advertisement on
social media and the satisfaction with merchandise
(0.12727), special rewards (0.08522), not buying (0.0852),
and link for searching on more details (0.08507). Other
attributes are ranked below 0.07.

The class attribute PurchasingMerchandiseOnline is
selected to determine the most important factors influencing
purchasing products with soeial media advertising. The
relation between the class attribute and the others is
determined using CorrelationAttributeEval. The results
present that for the customers, there is a strong correlation
between purchasing merchandise online and saving
information  for  further  consideration  (0.13879),
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merchandise logo (0.10179), and immediately purchase if
satisfied (0.09747). Other aitributes are ranked below 0.09.

The EM (Expectation Maximization) and
“SimpleKMeans™ clustering algorithms are wused for
grouping similar customers based on positive reaction after
seeing social media advertising. The EM algorithm is used
to identify the approximated cluster numbers. In this case,
the result is 2 clusters. This value is used as a parameter for
the “SimpleKMeans” algorithm. The algorithm results are
presented in Table L.

Cluster 0: Most customers in this group save information
for further consideration (74%) and are interested in high
percentage of discount (64%) after seeing advertising in the
social media. For this cluster, the advertising should
emphasize on merchandise quality as well as price to create
more positive reaction.

Cluster 1: Most customers in this group save infonmation
for [urther consideration (70%), are interested in high
percentage of discount (64%) after secing advértising in the
social media, and are also interested in seeing text, image,
and clip advertising (65%). For this cluster, clip advertising
may increase the customer’s interest and create more
positive reaction.

Clustering customers based on purchasing merchandises
after seeing social media advertising is similar to clustering
based on positive reaction after seeing social media
advertising . The results are presented in Table 1.

Cluster 0: This group of customers can be called “Product
conscious.” Most customers in this group save information
for further consideration (74%) after seeing advertising on
the social mediz and purchase when satisfied with
merchandise or services (55%). Seeing text, image, and clip
advertising is also interesting for this group (53%). For this
cluster, the advertising should emphasize on quality and
brand to justify the price.

Cluster 1: This group can be called “Price conscious.”
Everyone in this group is concemed about price before
purchasing merchandise. Interesting price (100%) and high
percentage of discount (71%) will get these customers’
attention. Customers in this group also like to save
information for further consideration (65%) and "are
interested to see text, image, and clip advertising (58%). For
this cluster, the opportunity to purchase at a low price
should be emphasized on the advertisement online.

V.CONCLUSION AND DISCUSSION

Based on the (indings from this research, e-commerce
business should draw attention to the content that is
emphasized in the advertisement online, due to some
clusters

Table L. Customers cluster based on positive reaction after
seeing social media advertising

No. Attributes Cluster 0 Cluster 1
(94, 25.4%) | (276, 74.6%)

I Interested in Seeing Advertisementon | 0.2128 0.0725
Social Media: merchandise logo

2 Interested in Seeing Advertisement on | 0.266 0.6522
Social Medie: text, image, and clip

3 Interested in Seeing Adveniisementon | 0.2766 0.1739
Social Media: marketing campaign

4 Interested in Seeing Advertisementon | 0.2234 0.0725
Social Media: link for scarching more
details

5 Interested in Seeing Advertisementon | 0.0213 0.0254
Social Media: package or merchandise

6 Interested in Secing Advenisementon | 0 0.0036
Social Media: others

7 Influence ot Advertisement on Social 0.1596 0.1667
Media: immediately purchase if satisty

8 Influence of Advertisement on Sacial 0.7447 $5.0993
Media: saving information for further
consideration

9 Influence of Advertisement on Social 0.0426 0.0326
Media: sent it out for more comments

10 | Influence of Advertisement on Social 0.0532 0.0725
Media: irtitating and don’t like adver-
tisement

11 Influence of Adverlisement on Social 4] 0.0254
Media: not buying

12 | Influence of Advertisement on Social 0 0.0036
Media: others

13 | Advertise influence Buying: interesting | 0.3617 0.3659
price

14 | Adverlise lnfluence Buying: popular 0.1383 0.1268
brand

15 | Adventise Influence Buying: exciting 0.0745 0.0507
new merchandise .

16 | Advertise Influence Buying: Satisfaction| 0.2872 0.3732
with merchandises or Services

17 | Advertise Influence Buying: more refer | 0.1064 0.058
in social media

18 | Advertise Influence Buying: like market- 0.0213 0.0217
ing campaign

19 | Advertise Influence Buying others 0.0106 0.0036

20 | Marketing Campaign Influence Buying: [ 0.6383 06449
high percentage of discount

2} Marketing Campaign Influence Buying, | 0.1277 0.1522
having complimentary .

22 | Marketing Campaign Influence Buying: | 0.0319 0.0145
special rewards -

23 | Macketing Campaign Influence Buying: | 0,2021( 0.1739
baving after sales service

24 | Marketing Campaign Influence Buying: | 0 0.0145

others
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Table 1I. Customers cluster based on purchasing
merchandises after seeing social media advertising

Ne. Attributes Cluster 0 Cluster |
(235, 63.5%) | (135, 36.5%)

1 Interested in Seeing Advertisement on | 0.0894 0.1407
Social Media: merchandise logo

2 Interested in Seeing Advertisement on | 0.53e2 38852
Social Media: text, image, and clip ad-
vertising .

3 Interested in Seeing Advertisement on | 0.2383 0.1333
Social Media: marketing campaign

4 Interested in Se¢ing Advertisementon | 01021 0.1259
Sucial Media: link for searching more
details

s Interested in Seeing Advertisement on | 0.0298 0.0148
Social Media: package or merchandise

6 Interested in Seeing Advertisement on | 0.0043 (4]
Social Media: others

7 Influence of Advertisement on Social | 0.1234 237
Media: immediately purchase if satisfy

8 Influence of Advertisement on Social | § 7489 (}.6444
Media: saving Information for further
consideration

9 Influence of Advertisement on Social | 0.0468 0.0148
Media: sent it out for more comments

10 | Influence of Advertisement on Social | 0.0596 0.0815
Media: imitaling and don’t like adver.
tisement

11 Influence of Advertisement on Social | 0.017 0.0222
Media: not buying

12 | mfluence of Advertisement on Social | 0.0043 0
Media: others

13 | Advertise Influence Buying: interesting { 0 l
price

14 | Advertise Influence Buying: popular 0.2043 0
brand

15 | Advertise Influence Buying: exciting | 0.0894 0
new merchandise

16 | Advertise Influence Buying: Smisfac- | £.3532 0
tion with merchandiscs or services

17 | Advertise Influence Buying: more refer | 0.1106 0
in social media

18 | Advertise Influence Buying: like mar- | 0.034 0
keting campaign

19 | Advertise Influence Buying: others 0.0085 0

20 | Marketing Campaign Influence Buying: | 6.6043 6711
high percentage of discount

2 Markeﬁng Carmpaign Influence Buving:{ 0.1362 0.163
having complimentary

22 | Marketing Campaign Influence Buying:| 0.017 0.0222
special rewards

23 | Marketing Campaign Influence Buying:| 0.2255 0.1037
having afler sales service

24 | Marketing Campaign Influence Buying:| 0.017 0
others

that are product conscious while others are price conscious.
For the product conscious group, price does not matter as
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much for them and they decide to purchase based on
satisfaction with the merchandise after thoroughly
considering. Merchandise quality alone can get the product
conscious group to purchase or have positive reaction after
seeing online advertising in social media. For the price
conscious group, they are looking for an interesting price
and a high percentage of discount. Presenting interesting
price will draw high attention from the price conscious

_group. However, both groups are interested in the

advertisement online, and the advertisement that can draw
customer’s attention should provide interesting text, image,
and clip advertisement. The advertisement should be
attention-getting about the pricing so that it would convince
the customers to click on the advertisement and continue. to
purchase the merchandise. The advertisement should also
emphasize the high percentage of discount, which can draw
attention from customers in both clusters that derive from
positive reaction and lead to the purchasing of merchandise
after seeing online advertising in social media.

The major limitation of the research consists in the low
number of respondents (only 370), so this exploratory
research should be followed by a conclusive one to verify
the conclusions of the present research. Also, the majority of
the respondents were students, aged 21-30, with low income
and low spending per transaction, which may have
influenced the positive reaction after seeing online
advertising in social media.

Future directions of research may include: (1) using
association techniques to determine rules related to positive
reactions and purchasing, (2) adding some other information
about respondents like time spent in front of the commputer
and time spent in using social network, and analyzing the
influence of those factors on positive reactions and the
purchasing of merchandise.
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