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ABSTRACT Electronic ticket (eticket) provider services are growing fast in Indonesia, making
the competition between companies increasingly intense. Moreover, most of them have the same
service or feature for serving their customers. To get back the feedback of their customers, many
companies use social media (Facebook and Twitter) for marketing activity or communicating
directly with their customers. The development of current technology allows the company to
take data from social media. Thus, many companies take social media data for analyses. This
study proposed developing a data warehouse to analyze data in social media such as likes,
comments, and sentiment. Since the sentiment is not provided directly from social media data,
this study uses lexicon based classification to categorize the sentiment of users’ comments. This
data warehouse provides business intelligence to see the performance of the company based on
their social media data. The data warehouse is built using three travel companies in Indonesia.
As a result, this data warehouse provides the comparison of the performance based on the social
media data.

KEYWORDS Business intelligence, lexicon based classification, sentiment analysis, social
media

1. INTRODUCTION is often called the online system or electronic
ticketing (Atmadjati, 2012).

In Indonesia electronic ticketing providers
are becoming more common, so competition is
increasing. Because business competition
requires price matching, companies must
compete to attract consumers as much as
possible in order to survive. Many companies
use media for marketing. This includes social
media, like Facebook and Twitter. With social
media, customers can easily contact the
company (customer service). Businesses start
looking at such technologies as effective
mechanisms to interact more with their
customers (Ali Abdallah Alalwan, et al. 2017).

Social media has become the largest data
source of public opinion (Shuyuan Deng, 2017).

The development of air transportation and
airlines in Indonesia is increasing. This is
marked by the growing number of airlines that
have sprung up by offering both domestic and
international travel routes that make the
competition more competitive. With
competitive competition, many airlines offer
promotions that ean be an attraction for
consumers. This is certainly a great
opportunity for business people to use
information technology. The development of
telecommunication and computer technology
led to changes in the pattern of instant
purchasing, online reservations, and the
ticketing process, which in the aviation world




Indonesia has the fourth most Facebook users
in the world. Therefore, this study focuses on
the relationship of social media use, namely
Facebook and Twitter, to see the interaction
between companies and consumers.

Data that exist in social media can help us
to do the analysis to help companies get
feedback from consumers. The data that can be
retrieved include "like, comment, and share"
information. Sentiment analysis can be used to
process comments in order to get feedback on
the nature of the comment, good or bad (He,
Zha, & Li, 2013). Poor comments can be used
as advice and input for the company in the
future (Saragih & Girsang, 2017).

In this study, using existing data in social
media Facebook and Twitter is expected to
create business intelligence that can help
analyze travel business companies in
Indonesia with social media data interaction.

2. CONCEPTUAL BACKGROUND

In this chapter, we examine the concept and
characteristics of business intelligence and
sentiment analysis using lexicon based
classification.

2.1 Business Intelligence

Business information and business analysis in
the context of business processes are the key
that leads to decision-making and actions that
lead to improved business performance.
Business intelligence can be defined as “a set of
mathematical models and analytical
methodologies used to exploit the data
available to produce information and
knowledge useful for complex decision-making
processes” (Vercellis, 2006, Williams, S., and
Williams, N, 2006).
Advantages of business intelligence:

+  [Effective decisions: Business
intelligence applications allow users to
use more reliable information and
knowledge. The result is a decision
maker can make better decisions and
match goals with the help of business
intelligence.

« Timely decision: Dynamie, where
decisions can be taken quickly. The
result obtained by the organization is
that the organization will have the
ability to react continuously in
accordance with the movements of
competitors and to change when there
are important new market
circumstances.
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* Increase Profits: Business intelligence
can help business clients to evaluate
customer value and desire for short-
term profits and to use the knowledge
used to differentiate between profitable

customers and non-profitable
customers.
*  Reduced costs: Reducing the

investment needed to wuse sales,
business intelligence can be used to
assist in evaluating the organization's
cosls.

*  Develop Customer Relationship
Management (CRM): This is essentially
a business intelligence application that
applies customer information collection
analysis to  provide responsible
customer service responsibilities that
have been developed.

*  Reduce the Risk: Applying the business
intelligence method to enter data can
develop a eredit risk analysis, looking
at the analysis of consumer activity,
producers, and reliability can provide
insight into how to shorten the supply
chain

2.2 Sentiment Analysis

Sentiment analysis or opinion mining is a
process of understanding, extracting and
processing textual data automatically to get
sentiment information contained in an opinion
sentence. Sentiment analysis is done to view
opinions or opinion tendency of a problem or
object by someone. Sentiment analysis can be
distinguished based on the data source, some of
the level that is often used in research
sentiment analysis is sentiment analysis at
document level and sentiment analysis at
sentence level (Bo,P et al. 2002)

The lexicon-based approach depends on the
words 1n the opinion (sentiment), specifically
words that usually expresses a positive
sentiment or negative sentiment. Words that
desecribe the desired state (e.g. great, good)
have positive polarity, whereas the words
deseribing the unwanted state have negative
polarity (e.g. bad, horrible). One common
approach used in performing sentiment
analysis 1s using a dictionary based approach.
Because this research is based on Indonesia,
the dictionary will use Indonesian words.
Figure 1is a positive dictionary and Figure 2 is
a negative dictionary

3. METHODOLOGY
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abadi ajek alistis
abid ajojing altruistis
abrar ajukan amal
absolut akademisi amalan
acuh akal aman
acuhan akas aman
acung akbar amanah
adab akhlak amanat
Figure | Positive dictionary.
abaikan alig anti
abab alih antisosial
ababil aliheo anyang
abai alkoholik anyep
abal alot anyih
abanggribang alpa anyik
abn alter apak
abnormal amang apatis
abol amarah apes
aborsi amatiran apeu
abrik amborong arak

Figure 2 Negative dictionary.

Research conducted begins based on the
interest of the writer about the data that exist
on social media.

Therefore, through this research, the author
wants to create a data warehouse for social
media data in order to perform analyses
related to social media interactions. These
include an analysis of how actively the
company replies or communicates with its
customers on social media such as Facebook or
Twitter.

3.1 Crawling Data

Data retrieval is done from selected social
media platforms such as Facebook and Twitter
via the social media API available on each
platform.

Data retrieval 1s done periodically by
crawlers. The data is taken every Wednesday
and Saturday. This is done because the data
provided by the Twitter APl only retrieves data
up to seven days old. For example, data
retrieved on October 18, 2017 from Twitter can
only go back as early as October 11, 2017. Data
before that date cannot be retrieved.

Figure 3 Methodology

From the data that was regularly taken by
the erawler, was stored on in the form of excel
files.

The types of data stored on each social
media platform are different:

+ Facebook: post, comment, reply, like
« Twitter: tweet, retweet, mention

Crawling data in this research uses Rstudio,
for erawling Facebook the Library Rfacebook
was used and for Twitter, TwitterR was used.

3.1.1 Crawling Facebook

In this research, will use three months of data,
from September 2017 to December 2017 from
three companies. The pseudocode used to get
data using Rfacebook in Rstudio was:

- Load Rfacebook

-  Connect to Facebook API using
fbOauth

- Get Paget from Official Facebook Page
using function GetPage

- Get all post in Page use GetPost

-  Get Like and Comment from Post
(post$Likes & post$Comments)

-  Get Like and Reply from Comment
using getCommentReplies

- Export to Csv format

3.1.2 Crawling Twitter

TwitterR uses the Twitter API to get the data.
Because of this, there is a seven day limitation
from the day we request data. The pseudocode
to get the data using TwitterR in Rstudio was:

- Load TwitterR

-  Connect to Twitter APl using
setup_twitter_oauth

- Search @from Twitter@
from:traveloka

- Search “@" example @traveloka

- Search “to” tweet example to:traveloka

- Export to esv format

example

3.2 Sentiment Analysis
3.2.1 Preprocessing

Preprocessing data data comments from
Facebook and Twitter social media is done by
preprocessing before sentiment analysis.
Figure 4 shows the preprocessing stages.

The first step is case folding. Case folding is
the process of converting words into lowercase.
The purpose of turning words into lowercase is
to eliminate case sensitive errors. The next
step is to filter the sentence. Written words are




Start —> Case Folding —> Filtering
End — Stemming — Tokenization

Figure 4 Preprocessing stages.

punctuation, number, and website address.
The process of separating sentences into
individual words is usually called tokenization.
The easiest way to turn a sentence into words
18 to separate them with spaces. Stemming is
the process of converting words into basie
words.

3.2.2 Lexicon Based Algorithm

The lexicon algorithm converts data via a
function that will process every sentence in the
data source. Figure 5 is the pseudocode for the
sentiment analysis using the lexicon based
algorithm (Chopra and Bhatia, 2016).

1. Enter the text as input.

2. Divide this paragraph into tokens and store the words in
an array list.
3. Select the first word from arvay list.

4. Fetch the words of database in second array named as
database array.

5. Check whether selected paragraph word matched with
each word of database array.

(1) If match found

(a) Find the sentiment of word from database whether it is
positive/negative or neutral,

(b) Find the exact position of word in the paragraph,

() Highlight the word according to their sentiment; make it
green if it is positive, red if it is negative and blue if it is
neutral.

(d) Caleulate the score of sentence,

(&) Store the results in database,

(ii) Else match not found

(a) Select next word from the array

(b) Go to step 5.

6. Display the result to the user.

7. Plot the graph according to the results.

Figure § Pseudocode for the sentiment analysis using the
lexicon based algorithm.

4. RESULTS

Result from the methodology above are shown
in Figure 6. There are two table facts and five

dimension tables. The two fact tables are: the
fact company activity and fact user activity.
The five dimension tables are: dim user, dim
sentiment, dim company, dim media social,
and dim time.

Dashboard admin activity consists of four
reports (Figure 7). The first report is the report
of admin activity trends during the month, the
second report provides an overview of the
activities undertaken by the admin, the third
report is a report of activity per day while the
latter is an hourly activity. Uniquely by using
the business intelligence program tableau all
existing reports can affect each other, for
example when we click on the first report graph
on the line Traveloka and September all
reports on this page will show Facebook
Traveloka data in September.

Dashboard wuser activity consists of five
reports (Figure 8). The first report is the report
of user activity trends during the month, the
second report is sentiment analysis report, the
third report is the most active user in social
media, the fourth is user activity by day and
the last is an activity report by hour. With this
dashboard we can analyze who is active during
the month or day or time we choose in the
dashboard.

On the dashboard the activity of the
companies assesed can be seen. Facebook social
media shows that the company Pegi Pegi is the
most active compared to other companies. In
September it was found that Pegi-Pegi made a
ocial media strategy change, which can be seen
in October with a rise of almost 368.81%. The
company, Ticket, had the lowest activity. In
this company there 1s even a decline in October
and December.

On Twitter, Traveloka has the most activity
compared to other companies. Traveloka has
more than 1,000 activities per month. Other
companies have almost 10 times less activity
than Traveloka. Pegi-Pegi and Ticket had an
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Dim Sentiment
| Dim User Fact Most Active User | e
@= UseriD Integer d= CompanylD Integer Tvoe = “_g__ ro(a0
MedsoslD  Integer d= PeriodiD Integer £k et
1 are @= MedsosiD  Integer
@ SentimentlD Integer
g UserlD Integer
Like ar | Dim Time
[ Dim Company. Comment k= PeriodD  Integer
CompanylD Integer Fulldate Date
CompanyName Ve 2(30 ) /
[
T

PeriociD

| Dim Medsos L MedsosiD
d= MedsosiD Integer T Photo
MedsosName ‘archar2(30 \ :

Figure 6 Star schema.

increase In November and December. In
November there was a decrease in activity.
Figure 9 summarizes the company activity on
social media.

The most frequent Facebook activity by
companies is reply to comments from
customers. This was most frequently done by
Traveloka, followed by Pegi-Pegi and Ticket. At
Pegi-Pegi the most most common activity was

Admin Activity

Figure T Dashboard company activity.

Sndey
Menday
Teesday
Wednesday
Thursday
Friday

L davy

liking comments from its customers. Figure 10
shows activity by hour.

The companies’ Facebook and Twitter
activity peaked at 16:00-16:59. Traveloka's
activity peaked at 19.00 - 19.59 while Pegi-Pegi
was most active at 16.00 - 16.59 and Ticket was
most active at 12.00 - 12.59 (Figure 11).

Research conducted during four months of
social media data collection on Facebook and
Twitter, obtained 28,445 comments and

COMPANY

Total Actwvity 11 BES
Average Lie 2029
Morevage Comment 0 9061




User Activity Dashboard
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Medesuw

Masth of Troats [2017

i Apwae bt Dbt Tread Fagebiare  hotort, Advas Cosvrest Bepy 15 Ut Aoty Dasvsoard

Figure 8 Dashboard user activity.

2,379,107 liked statuses by the users (Figure
12). This figure is very high, and reflects how
enthusiastic the wusers with activities
performed by the company. On social media
Facebook, Traveloka has more enthusiastic
users than the other two companies, this is
evidenced by the existence of 1,386,318 user
activity data points, of which 942 769 activities
oceurred in October. When viewed in more
detail, Pegi-Pegi has more active users than
Traveloka in the last two months (November
and December).

From 28,445 comments, Traveloka has the
most negative sentiment with an average of
14.26% negative, 34.51% positive sentiment
and 51.23% neutral sentiment on Twitter.
Tickets have the best positive analytical
sentiment with a value of 44.05%, compared
with negative sentiment which 1s only 14.10%
and a neutral value of 41.85%. Figure 13 shows

Medsosname
Facebook Twitter
Pegipegi 109 323
5§11 368.81% 162 -45.85%
488 -2.28% 134 9.43%
573 5.50% 226 5.22%
Tiket.com 94 485
88 -6.38% 240 -50.52%
88 0.00% 162 -17.84%
74 -561% 314 24.68%
Traveloka 248 1631
523 110.89% 1,374 -1576%
144 -47.53% 1851 16.07%
217 14.65% 1,766 -1.55%

Figure 9 Summary company activity,
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the results of the lexicon-based sentiment
analysis.

The last four months’ data got the names of
users who most actively made comments or
liked a status or comment. In every form of
social media there were users who engaged in
more than 100 activities in the last 4 months
(Figure 14). On Traveloka, the top ten people
engaging had an average activity of 200
interactions, while Pegi-Pegi had an average of
168 activities and Ticket has the lowest
average of 84.

5. RECOMMENDIATION

From the

dashboard analysis wvarious
recommendations for companies studied were
obtained.
5.1 Traveloka

On Facebook social media needs to be improved
again because from November there was a
significant decline (23%) compared to the
previous month. At 19.00 - 19.59 the activities
of the Traveloka are recommended to have
more human resources in order to help solve
customer problems.

Facebook
Commen
COMPANYN. Like Links Photo  Status deo t/Reply
Pegipegi 726.0 150.0 153.0 2.0 7.0 643.0
Tiket.com 2.0 93.0 1850 10 61.0 2.0
Traveloka 77.0 10 1310 10 7.0 915.0

Figure 10 Detail company activity.
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Facebook Twitter
Pegipegi Tiket.co.. Travelo.. | Pegipegi Tiket.co.. Travelo
0 200 10 220 140 6.0 135.0
1 7.0 50 120 3.0 520
2 5.0 6.0 10 3.0 610
3 2.0 6.0 3.0 40 290
4 6.0 6.0 10 10 37.0
5 230 140 10 7.0 96.0
6 75.0 200 0 16.0 1530
. 63.0 330 180 9.0 186.0
8 730 240 450 280 1380 3150
9 73.0 10 56.0 410 620 380.0
10 1720 3.0 &67.0 540 810 361.0
11 1410 6.0 47.0 140.0 420 3470
1z 126.0 100.0 430 60.0 1020 357.0
13 105.0 5.0 420 410 240 366.0
14 90.0 7.0 380 53.0 113.0 327.0
L3 1230 20 61.0 380 440 364.0
16 155.0 2.0 380 153.0 110.0 3580
17 118.0 150 370 350 720 4200
18 580 5.0 100.0 240 1250 4120
13 850 5.0 1710 1360 560 6040
20 410 730 1020 270 1010 4310
21 470 3.0 68.0 130 35.0 399.0
22 290 10 550 40 250 262.0
23 300 10 350 3.0 18.0 166.0

Figure 11 Detail company activity in hour.

5.2 Ticket
On  Facebook, social media needs to be
improved. In September there were 94

activities, but this declined considerably to 74
activities in  December. On  Twitter,
engagement should be improved again as
compared to Traveloka, as the activity of Ticket
185 lagging behind. For Twitter we suggest
human resources should be available in the
early hours, as in December at 00.00 - 07.00
there are only seven activities, compared with

Medsosna

358,240

“ber | Grand Total

COMPANYN.. S

Facebook 348384 992,210
3597 2,362 12,606

942,769 85,761 1,386,318

Twitter 126 168 130 1211
410 438 740 2420

aveloka 1604 6,834 2134 12,787

Figure 12 Summary user activity.

user activity on Ticket's Twitter feed of as
much as 85 activities.

5.3 Pegi-Pegi

For Twitter, we suggest increased human
resources in early hours. In December at 00.00
- 07.00 there were 55 activities only compared
with user activity on Twitter Pegi - Pegi as
many as 244 activities.

6. CONCLUSION

Based on the results of the research, there are
several conclusions. By using business
intelligence conducted in this research,
Traveloka has the most interaction in social
media, as compared with Pegi-Pegi and
Ticket.com.

This research provides some suggestions for
the development of business intelligence for
social media interaction. The classification
accuracy can be further improved by using
algorithms and machine learning such as naive
baise classification and in the future data could
also be analyzed to include emoticons for more
complete information from Facebook.

Month of Trdate
September 2017 October 2017 November 2017 December 2017 Grand Total
COMPANYN.. Medsosna.. Description Comme C..| Comme Total C.. | Comme C..| Comme. TotalC.. | Co

Pegipegi Facebook I 57 8.32% 141 9.26% 402 10.58% :
5 4545% 477 69.64% 1,045 68.66% 2512 66.17% 4,040 67.15%
6 54.55% 151 22.04% 336 22.08% 883 23.25% 1,376 22.87%
Twitter 88 1118% 10 7.94% 35 20.83% 20 15.38% 153 1263%
344 4371% 52 41.27% 65 38.69% 48 36.92% 509 42.03%
355 4511% 64 50.79% 68 40.48% 62 47.69% 549 4533%
Tiket.com Facebook 10 7.04% 2 5.71% 3 9.68% X 1.04% 16 5.26%
87 61.27% 28 B80.00% 21 67.74% 74 77.08% 210 69.08%
45 3169%% 5 1429% 7 2258% 21 2188% 78 25.66%
Twitte 116 13.54% 78 19.02% 75 17.12% 95 13.38% 368 15.21%
333 40.02% 121 29.51% 173 39.50% 303 40.95% 930 38.43%
383 46.03% 211 51.46% 150 43.38% 338 45.68% 1,122 46.36%
Traveloka Facebook 59 S5.64% 168 7.95% 246 13.18% 75 11.01% 548 9.60%
679 64.51% 1,202 56.86% 800 42.87% 411 60.35% 3,092 54.18%
308 29.45% 744 3519% 820 4394% 195 28.63% 2,067 36.22%
Twitte 344 15596% 342 21.32% 1053 1527% 350 16.40% 2,089 16.34%
871 40.42% 584 36.41% 4,064 58.55% 864 40.4%% 6,383 49.92%
Positive 940 43.62% 678 42.27% 1777 25.78% 920 43.11% 4,315 33.75%

Figure 13 Sentiment analysis.




Username Traveloka Username

Wahyu Neo Radhrta

Sri Wahyuni TraxFMUKT

Siti Fatimah Cassiopiea Abdullah
Ayu 2060 Maman Hasan
Wulan Dari 2000 Benny Kautsar

MNur Hayat: Samuel Dm

Novita Sar 1780 Donny Achmad Fauzi
Irfan 77 Nur Ain

Putra 17 Reza Hafidz Hafidz
Rizal 167.0 Linda

Average 203.2

Figure 14 Most active users.
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