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Abstract ?y

As competition among the corporations in the service industry is grow r, efficient
management of customer feedback is necessary in orderﬁisp cu% needs, which
change day by day. Recently the corporations have bee tomer feedback
using Big Data from social media, which contai iverse, voi of the customers.
Therefore, the corporations focus their attention on 0 anaw utilize the Big Data,
which is a key resource of the mobile smart revo

Firstly, this paper proposes a profiling that @ﬁectlvely analyze company
reputation in the service industry. To thaf se, the opOsed system extracts and lists a
set of specialized target sites for each se

This paper proposes a methodo hICh |ssues by analyzing diverse data
patterns as a method for analyz e B| of social media. The Issue-detected

Methodology defines the in ent vari s contents and writers which affect the
endent variables as average reaching time

spread of negative public opinions, an

and speed of the issues. T@Iuence &\a negative public opinions is detected concerning
issues based on the nu@ of tweets and re-tweets. . The service providing corporations
may prepare appropi eas e issue detection prior to the spread of the negative
public oplnlons

Keywords ice Indts ocial Big data, Customer Feedback, Collection site profiling,
Pattern AnalysIs, Issue déted on

1. Introductio

With ever—dev@g technology of networks, online users can express their opinions in a
such as message boards in websites, blogs, cafes and social service networks
and SNS there are many consumers to whom the corporations try to sell their
ervices, so it is very efficient to use Big Data on social media as a method to
customers’ needs in real time [1]. While the internet has been the key resource
he IT(Information Technology) period, Big Data plays the role of key resource during
the recent mobile smart period. In particular, Big Data is the necessary resource in order to
get the customer feedback information for efficient management of corporations [2].

The existing techniques for data analysis are not sufficient to analyze Big Data because Big
Data has characteristics such as the enormous volume of information, the high speed of
generation and circulation of real time updated information, and the fusion of untypical and
unstructured data [3].
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The majority of Big Data are composed of untypical data such as texts and images. So for
the approach to an analysis of untypical Big Data, different information retrieval techniques
from the existing analysis techniques, and untypical data analysis techniques such as Text
Mining, are required. There is Buzz Monitoring as a method for analyzing and investigating
the words of customers online. This is a system which analyzes and collects diverse
information automatically on the web.

For instance, the results of buzz monitoring of customer reputation were reported in an
analysis of clients' responses to the services of some major large hospitals and hotels in Korea
[4, 5].

The current paper proposes a profiling method that can effectively analyze customer
reputation in the service industry. To that purpose, the proposed system extracts and lists a set
of specialized target sites for each service. Then, it extracts information/opiniongsharing
message boards and knowledge-sharing sites containing questions a l\evﬁts'
recommendations. A set of major websites for each service industry are selec %ted to
collect valid information @

Also, this study proposes a method to detect and pred egent issu lyzing data
patterns based on Buzz Monitoring system, which analy. bi . It is possible
to detect negative issues through various data patter i methogw as the analysis of
the social data themselves related to the target ins "ns or xr ions, and correlation

analysis with the related data. 6

2. Related Works . OQ
2.1. Evaluation of Service Quality El

Parasuraman (1988) has conti contrlbutse& understanding the concept of service
quality and developed SERV% a gener@strument for evaluating the service quality
[6].
Although there are div opmlon a aIyS|s of the relation between service quality
and satisfaction leve] e mentjoned” measurement indexes resulted in that there is a
index

correlation among S e dlverse measurement indexes have correlation with
the structural eIe f SER AE which is a general tool for measuring satisfaction
level. As we s standard Quality Factors (Responsiveness, Tangibles,
Assurance, thy, Ilablllty) and 10 Measurement Factors and determine
guestionnaire items whi measurement items for each factor.

Satisfaction Level

Figure 1. The Satisfaction Analysis Model using SERVQUAL
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At present, many buzz monitoring systems of big data from social media sites and other
web sites use either positive or negative keywords in analyzing and evaluating customers'
responses. However, in order for a more accurate and effective analysis, it is necessary that
not only the dichotomy of positive and negative attitudes but also the amount of
recommendations and exposure of service quality elements should be analyzed and compared
in determining the ranking for each category [4,7].

The four factors below are proposed in analyzing exposure of service quality elements:
(1) Analysis of media: level of exposure depending on different media to extract target media
(2) Analysis of change between periods: used for analysis of service-related trends
(3) Analysis of major keywords: for the change patterns of major keywords
(4) Analysis of major influential figures: analysis of proliferation of issues \/o

First, the present research conducted media analysis to perform profjh Ef'target
collection sites. The proposed system extracted and listed target sites ia in each

spe
service sector. .
To take an example, for the tourism industry, as shown ' e 2. we cted influential

figures and powerful bloggers in the area of tours aaekiraveling to uSe, i examining recent
trends and recent public opinion. To that end, we e @ d kno Varing sites to collect
service-related information, opinion-sharing _ boards anzli\&u stions and experts'
recommendations. Major web sites for each s@ke indust@/ere selected and listed for
collection of useful data. . O \

Commu
nity

Internet Ash
Bulletin d

BlgOoe ’ Board QUQSﬁons
URL URL uRL UL URL uaL URL uRL URL ‘
J 1

Figure 2. Target Collection Profiling

=continuous management of changes in collection sites needs to be done. That is, it is
ne ry to keep track of newly created, changed and disappearing web sites, to monitor the
amount of collected information and tune the rules of collection filtering so that the quality of
collected data can be maintained [8].

2.2. Data Pattern Analysis

The technique to detect and predict issues by analyzing social data related to the analysis
targets is available by combining various data pattern analysis methods as follows[9]:
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(1) Anomaly Detection: To detect unknown anomalous and irregular patterns compared with
normal cases. After classifying and patternizing the results of basic analysis or the raw data
collected according to given conditions such as subject words and attributes of interest, as
shown in Figure 3, it detects anomalous patterns which deviate from the general tendency.

Social data and outside data Detection of anomalous pattern
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Figure 3. Detection of Anomalous PA c\)&atectlon

(2) Predictive Models: To detect and analyz issue inf tlon by discovering the
occurrence patterns of the unknown compli gative |s rough diverse prediction
methods such as hypothesis-based verific l@ dicti aluatlon etc. To predict the
future trend based on ‘Granger Causali sis he actual issue occurrence trend

and the social media data trend.
RAt unkno
cation mf@

(4) Text Mining\x t negaﬂNssues by analyzing the meaning of untypical text of

(3) Network Analysis: To
data such as social network

ative issues by correlation analysis using
etc.

social media

The mode‘tect an@t issues by combining those diverse methods is as Figure 4.
complicated patterns correlated patterns unstructured patterns
Predictive Models Network Analysis Iext Mining

Appropriate to
unknown paii=rns

172

ith normal
ased on results of
dividual transactions or

arious transaction

Examples

lous patterns

To discover unknown
patterns through
hypothesis-based
verification, data mining

prediction evaluation, etc.

To discover unknown

relation through
correlation analysis

Examples

- social network + location

information + community

To discover patterns
such as text data
(user experience), etc.

Examples
- analysis of character

average, standard Examples N o string and words, same
deviatic;r\. percentile, - similar patterns to d v anal?rms_ site word order, analysis of
known issues related to issue infiuencer, related keywords etc.

regression analysis, etc.

etc.

|

I

!

Hybrid Approach

‘Applying a combination of multi-model predictions”

Figure 4.

Hybrid Issue Detection and Prediction Model
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3. Customer Feedback Analysis on Social Big Data
3.1. Target Collection Site Profiling

The method of profiling target collection sites specialized in a service sector is proposed
for a more accurate and effective method of measuring customer satisfaction feedback.

The proposed system extracts a set of collection sites for each industry from a group of
sites selected from a preliminary online survey, and those selected by a set of selection
criteria. The process of examination and selection of collection sites is illustrated in Figure 5.

§ Modeling for
analysis § Provide sites

Scoping of for monitoring *
analysis range v
@rmation
o ection of

Design of w.=ntification ected sites
classification - of ollected § Setup for
of sites informaticn automatic
collection

Examination
L4 of the current
status of sites

Define of

analysis range

§ Define the range  § Process of site § Identification

of site that satisfy selection of Aarmal
analysis criteria § Identification of syst EollEEtaR 6f
site listed sites and
modification

messages in the sites &

§ Judgement of the %ssiﬁca ion
level of site activitie \; s \
§ Identification @ Theme-bas
accessibility‘chaie cla$ifi% of
ee of charge, mes ards

system)

§ Identification of
changes in

Collection

Q monitoring collection sites
@ \ and modification
A\

g

Figure 5.@ atio@ lection Sites and the Selection Process
Such a pr© f ex @Jn and setup provides us with more accurate collection in
d

major sites for=each ser ustry, a minimized collection infrastructure (H/W) through
extraction of target m g sites, and eventually a more effective operation.
The selection crit€siafor collection sites are given in Table 1.

able 1. Selection Criteria for Collection Sites

gories Contents Remarks for reference

P\
@" Website names Extraction of major web sites

osting comments .
Board names for each industry

Classification of message

Information on message authors
authors

Selection(articles)

Site activities Number of members and new  -Identify the level of activities
messages per day in the sites
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Number of hits

Reply comments

Number of new messages in the  Identify the level of activities in

past week the sites
Existence of membership Membership upgrade necessary
o ) _ upgrading in cafes
Validity of site collection Existence of login system ID necessary for login

Identify whether collection is
Mechanical accessibility impossible due to the
complexity of sites

The proposed profiling process was applied to the tourism service industry
intervals were decided based on the analysis of site activities including the ¢ ics of
collection sites of a variety of categories on mass media. Weighted values of @ ere used
on the basis of their influencing power. Power bloggers (e n.tours rants) and
outstanding bloggers were extracted and added for coIIe he resu used as basis
data to measure threshold values for application of Jae value oximately 3,000
s of collection sites.

target collection sites were added and Table 2 |IIustr

Table 2. Extractlo@TargQ

Categories Types X 6 % N # of collection sites
4

Mass media Sites and majﬁﬁage b@ 971
Blogs on Naver Powﬁ@ (tours taurants, etc) 356
gers (@\@ 1,668

Blogs on Daum Good b

Total ’Q \ 2,995

Verification o sults o@ollection site profiling between June 1 and Oct. 31,
2013 showe num of collected data, compared to pre-profiling, increased by
52,000, whi eans t population parameter of customers' comments actually

increased on the socia

I ;
|&3. Increase in Collected Tourism-related Data

. “Before adding  After adding . Average
Categories . L difference 2
o collection sites collection site collection per day

Mass 4,043 7,503 +3,460 250

0 19,856 +19,856 661
Cafes 0 17,245 +17,245 574
Tweetter 0 11,399 +11,399 379
total 4,043 56,003 +51,960 1,866
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3.2. Issue-detection Methodology

The process and method of issue detection are as follows:

(1) Selection of domain for development of predictive model: To check standardization,
general purpose and availability of data on social media for extension and application to other
domains. To check the continuity of issues and collect the social data of the target domain.

(2) To build a domain-specialized sensitivity dictionary: To build a subject-oriented
sensitivity dictionary within domain and to define the major sensitivity category and to do
sensitivity vocabulary mapping. To extract time series patterns as per sensitivity category.

(3) To analyze data patterns of target domain for issue prediction: To predict and detect
anomalous patterns by analyzing data patterns of social media

(4) To detect issues: To define the independent variables as contents and writers which
affect the spread of the negative public opinions, and the dependent variables as ‘aye ﬁe
reaching time and speed of the issues. To detect the influence of the negative pub ions
based on the numbers of tweets and re-tweets.

Process of issue detection is as Figure 6.

Interest level
of journalism

Contents of twits

Twit writer

Twit confirmer

Interest level of
public opnion

.
U e. 6. Issue Detection Process

+

Actual applicatio @t of the proposed method is as follows:

and media increase sharply were similar, but the responsiveness of tweet and media to

(1) Tweet ind edia reports on key dates: The points of time when the amount of tweets
detailed showed some differences. Anyway, the media and twitter had a mutual
amplifj effect.

atio of re-tweet to tweet at time of issue amplification: In twitter the re-tweet ratio
affects the spread or amplification of issues. Actually, the re-tweet ratio increased by 5~10%
compared with the total average re-tweet ratio. The time of issue amplification could be
detected as Figure 7.
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Figure 7. Detection o%\b‘l’me f @e Amplification
(3) Volume of tweets at time féampllﬂc \ Due to the increase of tweet amount
by re-tweet, the elapse time of |ssEe ead w y short, and in the case of the influencer’s
participation, the elapse time o e ampl became very short. As for the tweets with
many re-tweets, the 100 r ets wer%on a large scale in a short time of 30 minutes
100 was less than the double of the 50 re-tweets. If
value, then re-tweets were made more rapidly.

average and the Iapse t r
the re-tweet amoun d the cn%
For example, t sed m n predict the suicide rate by analyzing the frequency

of keywords olesc sui€ide number and suicide as in Figure 8.

Prediction of adolescent suicide rate (example)

<2012)

<201 3 > Future prospects

| confidence interval

Frequncy of keyword ‘suicide’ on social media

~._l Application to diverse decision making through correlration analysis
: between outside data such as public corporation data and social data
1 2 3 4 5 6 7

Figure 8. Example of Issue Detection and Prediction Analysis
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4. Conclusions

A business organization has to exert every effort to respect clients' opinions, maintain a
good relationship with them and keep providing quality products or services. To this end, it is
extremely important to identify customers' responses and feedback. The role of big data on
the web has recently been emphasized as an effective channel for real-time identification of
customers' needs, since a great number of customers use such social media as blogs and SNS
to express their opinions [10].

Recently IT companies have been competitively developing Social Big Data Analysis
Tools. The Analysis Tools collect and accumulate the customers’ opinions and analyze the
contents using key words. The role of big data on the web has recently been emphasized as an
effective channel for real time identification of customers’ needs, since a great nymber of
customers use such social media as blogs and SNS to express their opinions [11].

The Tools discover what kinds of public opinions are formed for the specifi s%, and
how they are spread out. Q

This paper proposed a more effective and accurate metho;ﬁof.profil' collection

sites that can collect big data on the social media and cust » feedback and
responses. A set of major websites for each service industrysare elew listed to collect
valid information. The experimental application of m t % Ism industry found
that the parameter of customers increased by 5,200 d the past¥i onths.
It is expected that the present profiling mod r target c@;?ction sites can be applied to
I

other industries including medical industr e touris ustry so that more accurate
evaluation of customer reputation can be o&@i [12].

Also, this study proposed a metho @ de @predicts issues in the analysis of
social Big Data. This method comp &n analy social media data pattern related to
target institutions or corporation mbiningrdiverse data pattern analysis tools based on
Buzz Monitoring system whic yzes the'l ta.

The Issue-detection Methadology defi independent variables as contents and writers

which affect the sprea e negati blic opinions and the dependent variables as
average reaching ti% peed of the issues. The influence of negative public opinions is
N

detected concerni s ba n the numbers of tweets and re-tweets. The service
{ors may prepare”appropriate measures by the issue detection prior to the
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