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Abstract. This study employs computational network analysis to investigate the digital
discourse surrounding Indonesian Sharia stocks on Twitter. Using Social Network Analysis
(SNA) and the Drone Emprit Academic (DEA) tool, the study analyzes Twitter conversations
related to Sharia stocks from May 21 to June 19, 2023. The analysis focuses on identifying
the most active users, popular topics, influential sources, sentiment trends, and demographic
characteristics of the Twitter community engaged in discussions about Sharia stocks. The
results reveal peak activity on May 26, 2023, with a surge in mentions, retweets, and replies,
indicating a potential reaction to significant events or news related to Sharia stocks. Sentiment
analysis indicates a higher prevalence of negative comments compared to positive ones. The
study also identifies key influencers and influential websites contributing to the discourse.
Demographic insights suggest that millennials aged 19-29 years constituted the most active
age group, while male users dominated the conversations. The findings contribute to
understanding the digital pulse of the Sharia stock market in Indonesia and highlight the
potential of computational network analysis in exploring social media discussions related to
financial markets.
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1. Introduction

Sharia capital market is already Not foreign Again heard in Indonesian society, where Indonesia is one
of the countries with the majority religious Islam (Apriantoro et al., 2022). This is a factor in Indonesian
society's interest in investment in shares (Hana, 2018). The presence of a Sharia-based capital market,
Power is a big pull for Indonesian society (Hastuti, 2018). However, No means with presence. This
Sharia-based capital market is only especially for followers of the Islamic religion, Customers who do
not adhere to the Islamic religion can still invest because the Islamic religion teaches them to stay away
from usury and the presence of innovation (Apriantoro et al., 2023). This, of course just, can make it
easier for customers who adhere to the Islamic religion to get it still invest without worrying about
problems about usury with all laws based on the Islamic religion with a purpose (Ashfahany et al.,
2022). To avoid factors that can cause sin in the form of usury (Muflikha et al., 2023).

The success of the Islamic stock market in Indonesia can be achieved as a reflection of solid support
for drafting ethical and sustainable finance (Apriantoro, Diniyah, et al., 2024), with a growing fast
economy (Ratnaningrum & Susilowati, 2011). The success of Sharia-based capital markets can be
achieved by lifting the economy in Indonesia at the moment. More is needed to be happy with the
development. This still needs an enthusiastic community within the digital Sharia capital market
community to increase the percentage of development economy in Indonesia. Many benefits can be
obtained with the presence of a capital market-based Sharia (Faizah et al., 2019).

In the current era, this awareness of the development of internet technology has changed the method
of public interaction via the Twitter platform, including interaction in the fields of business, economic,
social, and cultural (Athief & Ma’ruf, 2023). The presence of the Internet has increased the effectiveness
and efficiency of Company operations or agencies, especially as tool communications, publications,
and sources of necessary information. This matter is strengthened with the additional possible
investment (Asriani, 2011), which We expect from the utilization of technology as receptacle
information as well as opinions from users to the public via Twitter and special platforms. Community
investment can help the country's problem economy to develop quickly (Khoirunisa et al., 2023). Drone
Emprit Academic is an impressive tool with diverse and exciting applications in the modern era, which
is filled with rapid technological development. Drone Emprit Academic use is not limited to
commercial and military sectors but has also penetrated the world of education and academics. Drone
Emprit Academic, or normal, also known as mini drones or beginner drones, is one type of drone that
has a role in the context of; under discussion, we will explain how drones have become more prevalent
in the environment and the number of their function fulfills (Suharso, 2019).

This research is crucial as it delves into the influence of the Twitter community on investor
perceptions and behaviors regarding Sharia-compliant securities in Indonesia, highlighting its
importance in several key areas. First, it enhances financial inclusion by demonstrating how social
media can introduce Sharia-compliant investment opportunities to a broader audience, including those
traditionally underserved by financial education (Kazaal & Maki, 2024). Second, it provides insights
into the impact of digital platforms on financial decisions, crucial for policymakers, financial analysts,
and strategists aiming to harness social media's power effectively (Grant et al., 2024). Additionally, this
study underscores the importance of ethical investing, analyzing the motivations behind investor
interest in Sharia-compliant stocks and supporting the development of ethically aligned investment
products (Teichmann et al., 2024). The findings also offer strategic value to financial institutions and
marketers by identifying optimal times for engagement and information dissemination on Twitter,
enabling more effective communication strategies. Lastly, the research assists in policy development
by providing regulators with a better understanding of investor sentiments and informational catalysts
on social media, guiding the creation of supportive policies for the growth of Sharia-compliant markets.
Overall, this study maps the significant role of digital conversations in shaping the landscape of ethical
and Sharia-compliant investing in Indonesia.

The research conducted on the Twitter community's engagement with Sharia-compliant securities
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in Indonesia meticulously analyzes various critical aspects, including mentions, sentiment, source
influence, and demographics, each providing unique and interconnected insights. Mentions analysis
helps quantify the discussion extent and reveals temporal patterns, indicating optimal times for
stakeholders to disseminate educational or promotional content effectively. Sentiment analysis goes
further to assess the emotional tone of these discussions, offering a gauge of public perception and
emotional response towards Sharia stocks, highlighting areas of enthusiasm or concern that can be
strategically addressed (Apriantoro, Faradilla, et al., 2024).

Analyzing source influence by identifying influential websites, hashtags, and Twitter personalities
elucidates which sources shape the opinions and narratives within the community. This understanding
is essential for recognizing information dissemination pathways and the narratives that gain traction,
enabling stakeholders to align with key influencers or counter misinformation (Pattanayak et al., 2024).
Furthermore, demographic analysis segments the conversation participants by age, user type, and
gender, pinpointing the market segments most engaged or receptive. This segmentation allows for the
customization of financial products and marketing strategies to suit specific needs and preferences,
enhancing reach and impact (Naznin et al., 2024).

Social Network Analysis (SNA) provides a theoretical and computational framework to study the
structures of relationships within a network, offering profound insights into how information flows and
how communities form around specific topics such as Sharia-compliant stocks. The theory
underpinning SNA is that social networks are not merely random interactions, but structured patterns
of relationships influenced by sharing of information, social influence, and collective behavior (Scott,
2015). By applying SNA to Twitter data, this research can uncover the central nodes (i.e., highly
connected individuals or influencers within the network) and the ties between them that facilitate or
constrain the flow of information. This understanding is crucial for identifying how key actors influence
discussions and sentiment towards Sharia stocks, potentially guiding market trends (Borgatti et al.,
2009). The analysis of centrality measures within the network, such as degree, betweenness, and
closeness, helps in pinpointing influential stakeholders whose tweets might change perceptions or
encourage new investments in Sharia-compliant funds.

Collectively, these analyses provide a holistic view of the digital discourse around Sharia-compliant
investments, uncovering how peak mention times might align with specific demographic activities or
shifts in sentiment. This integrated approach not only enriches the academic understanding of financial
communication on social media but also serves as a practical guide for financial institutions aiming to
optimize their engagement strategies and promote ethical investing within Sharia compliance
frameworks. Through such detailed exploration, the research highlights the multifaceted relationship
between digital conversations and investor behavior, offering valuable insights for enhancing the
effectiveness of financial services in the digital age.

The study provides valuable insights into the engagement of the Indonesian Twitter community
with Sharia-compliant stocks, yet it encompasses several limitations, potential biases, and
methodological constraints. First, the research is limited by its exclusive focus on Twitter, potentially
overlooking perspectives from users on other social platforms like Facebook or LinkedIn, which might
attract different demographic segments. The temporal scope of the data also restricts the findings to a
specific timeframe, which may not reflect changes in user behavior or external economic conditions
over a longer period. Additionally, the geographical focus on Indonesia, while comprehensive, might
not accurately capture the diversity of the Indonesian investing populace, particularly those in less
digitally connected or rural areas.

Potential biases include a selection bias from using only Twitter data, which may not represent the
entire spectrum of investors interested in Sharia-compliant stocks (Ng & Chow, 2024). There is also a
language bias, as the analysis might predominantly cover tweets in Indonesian or English, potentially
excluding non-speakers. Furthermore, the study relies heavily on automated tools for data collection
and analysis, such as Social Network Analysis (SNA) and Drone Emprit Academic, which might carry
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inherent algorithmic biases that could affect the interpretation of community influence and sentiment.

2. Method

In this study, we adopt a descriptive qualitative research design to dissect the intricate dynamics of
Twitter conversations concerning Sharia Stocks in Indonesia. Our methodology hinges on utilizing
Social Network Analysis (SNA), facilitated by Drone Emprit Academic (DEA), a sophisticated tool
engineered for the in-depth analysis of social media interactions. This approach allows us to
meticulously sift through Twitter conversations, identifying clusters based on shared themes or hashtags,
laying the groundwork for our investigation (Mikhailova et al., 2018).

The data collection phase is marked by a strategic extraction of critical elements such as the
frequency of retweets, mentions, user account activity by day and time, and prevalent hashtags. For this
study, data were specifically gathered from May 21 to June 19, 2023, focusing on tweets tagged with
#sahamislam and #shariastock, to capture targeted discussions and trends related to Islamic and Sharia-
compliant stocks. A significant aspect of our analysis involves distinguishing bot accounts to ensure
our data's authenticity, coupled with examining the most frequently shared sites to gauge external
influences on the conversation. Additionally, we delve into demographic insights, capturing the age and
gender of participants, which enriches our understanding of the conversation landscape (Haque et al.,
2022).

Our methodology's cornerstone is identifying key influencers within conversation clusters. By
leveraging SNA, we can pinpoint accounts that command significant engagement and play a pivotal
role in disseminating information. This step is crucial in unraveling the fabric of interaction patterns,
peak activity times, and the dominant themes that emerge within these digital discourses (Apriantoro &
Nuraini, 2022).

Furthermore, our analysis extends to users' geographical origins, offering a lens through which we
can explore regional nuances in participation. When combined with our rigorous bot detection and data
cleaning processes, this geographical analysis ensures a holistic view of the conversation dynamics.
Identifying automated accounts is a critical step in purifying our dataset, thereby enhancing the integrity
of our findings.

The culmination of this meticulous methodology is expected to yield a comprehensive map of
conversation clusters surrounding Sharia Stocks in Indonesia on Twitter. Insights into the influential
figures steering these conversations, the nuanced patterns of user interaction, and the impact of
geographical diversity on discussion themes are anticipated. By navigating through the digital chatter
with a fine-tooth comb, this research aims to uncover the multifaceted relationship between digital
conversations and financial discourse within Sharia compliance, presenting a nuanced narrative that
transcends the mere aggregation of tweets.

3. Result and Discussion

From 21 May to 19 June 2023, Drone Emprit Academic discovered phenomenal discussions about
Sharia shares in Indonesia involving 323 active social media users. Findings This describes turmoil and
enthusiasm outside normal from netizens towards investing in Sharia shares in Indonesia.

3.1. Mentions Analysis

In May 2023, Twitter users were actively conversing about attractive Sharia shares in Indonesia for
observation. Starting from 25 tweets on May 23, 2023, the total Then decreased drastically to 7 tweets
in a day next. However, activity reached peaks on May 26, 2023, with a surge significant to 250 tweets
in One day. Phenomenon interesting happened afterward. From May 28 to June 19, 2023, conversations
about Sharia shares seemed dim on Twitter, perhaps caused by influencing factors that interested users
in discussion.
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Fig. 1: Trends of total mentions

Based on the day, Drone Emprit Academic showed activity on Twitter, discussing Sharia shares in
Indonesia. Shares were discussed from Monday until Thursday, which experienced ups and downs and
increased drastically on Friday, reaching 252 Twitter users who discussed Sharia shares in Indonesia.
From that, the highest point is available on Friday. From Monday to Tuesday, the number of Twitter
users who discussed the topic increased from 17 to 26. Then, from Wednesday to Thursday, the number
of Twitter users is also increasing from 7 to 16. On Saturday, I had time. No, there is a conversation
about the matter. From Friday to Sunday, there was a decline from 252 to 5 Twitter users, showing that
interest in Twitter users against the topic decreased by day Sunday.

250

200

150}

100}

Number of Tweets

50

252

26
17 16

7 5

Wednesday Thursday Friday Sunday

Day of the Week

Monday Tuesday

Fig. 2: Mentions by weekday

Figure 2 displays the frequency of weekday Twitter mentions related to conversations about Sharia
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shares in Indonesia. A marked peak in activity is observed on Friday, with 252 mentions, which dwarfs
the mentions on other days: Monday (17), Tuesday (26), Wednesday (7), Thursday (16), and Sunday
(5). No data is shown for Saturday, which could be an oversight or may indicate that no data was
collected for that day.

The narrative suggests that discussions begin in the morning with minimal activity, represented by
a single user, and rise notably to 64 mentions by mid-morning. Then, there is a drop in mentions as the
day progresses towards the evening. This pattern could indicate users' engagement with the topic during
their morning routines or work commutes, with a decline as the day progresses and users wind down or
become occupied with end-of-day activities.

The significant spike on Friday aligns with the Muslim day of the congregation and may reflect a
cultural or religious synergy with the topic of Sharia shares, leading to increased discussions. The low
activity observed on the weekends, particularly Sundays, could suggest that user engagement with
financial topics decreases outside of the typical workweek.

Overall, the data indicates that conversations about Sharia shares in Indonesia on Twitter are not
evenly distributed throughout the week but are significantly influenced by the day of the week, with
Friday being the most active. This might inform stakeholders in the financial sector about optimal times
for releasing information or engaging with the community. However, it is essential to note the absence
of Saturday's data and to consider whether this pattern is consistent over time or was specific to the
analyzed week.
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Fig. 3: Mention by hour

Figure 3 displays the distribution of Twitter mentions by hour, related to discussions on Sharia
shares in Indonesia, from May 20 to May 26, 2023. The chart shows variable engagement throughout
the day with distinct peaks at 9 am (64 mentions), 10 am (66 mentions), 1 pm (56 mentions), and 2 pm
(60 mentions). These times may represent periods when users are more active on Twitter, during
morning work breaks, and during lunch hours when individuals have free time to engage with content
and participate in discussions.

The data analysis accompanying the chart reveals that 45.51% of the total Twitter user involvement
is due to users posting original tweets about Sharia shares. Additionally, responses to other users' tweets
accounted for considerable interaction (20.12%), indicating a robust two-way dialogue rather than a
series of isolated statements. The reposting activity, wherein users retweet content to their followers,
constitutes 34.37% of the total activity, showcasing the importance of information dissemination in
these conversations.

470



Apriantoro et al., Journal of Logistics, Informatics and Service Science, Vol. 11 (2024) No. 9, pp. 465-483

The average level of discussion, as indicated by a ratio of 1.20, suggests that for every Twitter user

engaging, a slightly higher volume of tweets is produced. This could point to a highly engaged subset
of users creating more content than the average participant.
The timing and pattern of engagement suggest that stakeholders interested in targeting this demographic
might consider timing their communications to coincide with peak activity hours. Moreover, the
relatively high level of original posting and retweeting activity suggests that information can spread
quickly through this network, and there is a receptive audience for interactive dialogue.

However, the histogram does not show an entire 24-hour cycle for each day; it only provides
counts up to 2 pm. The histogram should ideally cover all hours to gain a comprehensive understanding
of daily activity. Furthermore, this data would be more informative if contextualized within broader
market trends, news events, or specific discussions related to Sharia shares in Indonesia during the same
timeframe. This contextual analysis could help clarify what drives engagement at different times of the
day.
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Fig. 4: Total daily rt, reply, and mentions

Figure 4 illustrates the frequency of three types of Twitter activities—mentions, replies, and
retweets (R.T.)—from May 22nd to June 19th. There is a notable surge in activity around May 26th,
where all three types of interactions show significant increases, particularly mentions and retweets. This
could indicate a key event or release of important information on that date, which sparked heightened
interest and engagement among Twitter users.

Mentions are generally used when users want to direct a tweet toward another user, which may
suggest that on May 26th, many were engaging in conversations with or directing attention to specific
other users. The high volume of retweets suggests that users extensively shared existing content, a
common reaction to significant news or events. Replies indicate back-and-forth conversations; the
presence of replies in significant numbers suggests that users were not only sharing information but
also engaging in discussions about it.

A peak on a single day surrounded by periods of lower activity could indicate a reaction to a specific
event. This could be related to a significant market movement, a political event, a corporate
announcement, or other news relevant to Sharia shares. The pattern of engagement suggests that
information spread rapidly through the network of Twitter users on this date.

After the spike, mentions, replies, and retweets return to a more baseline state, which might suggest
that the event's immediate impact or interest diminished quickly.

With additional context on what happened around May 26th, it is easier to determine the precise
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cause of this spike. Nonetheless, this data can be valuable for identifying when users are most receptive
to new information and for planning the timing of communications or marketing efforts. It also
emphasizes the importance of being prepared to engage with users during high-activity periods to
maximize reach and impact.

In Figure 5, we analyze the number of tweets based on the number of followers sent by related
Twitter users regarding Sharia shares in Indonesia. From Twitter followers 0-3 posts as many as 17
(5.26%) tweets, then continues from followers 4-25 posts as many as 30 (9.29%) tweets, followers from
26-50 posts as many as 8 (2.48%) tweets, 51-100 followers posted as many as 18 (5.57%) tweets, from
101-500 posts as many as 61 (18.89%), of followers 501-1000 posted 29 (8.98%). The highest is in the
numbers 1001-10k followers posted, as many as 105 (32.51%). So, from that number of whole posts
from many followers, obtain the equivalent number 323 with 100%.
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Fig. 5: Tweet frequency based on follower count

3.2. Sentiment Analysis

To enhance the sentiment analysis of Sharia stocks in Indonesia based on Twitter data, it is crucial to
integrate relevant theories and methods from the contemporary literature. Sentiment analysis, a branch
of data mining, has evolved significantly as a method for extracting views, opinions, and emotions from
text, playing a critical role in market research and decision-making processes (Liu, 2012). Specifically,
in the financial context of Sharia stocks, understanding public sentiment toward certain financial
instruments can reveal valuable insights into risk perceptions and investment potentials (Rao &
Srivastava, 2012). Common methodologies in sentiment analysis include lexicon-based approaches,
which utilize a set of sentiment-associated words to score textual sentiments (Taboada et al., 2011), and
machine learning models that train classification algorithms like Support Vector Machines or neural
networks to identify sentiments from text (Pang & Lee, 2008).

The temporal variability of sentiments, especially on social media, exhibits dynamic fluctuations
often influenced by external events such as economic news or policy changes (Bollen et al., 2011).
Furthermore, crowd behavior theory in social psychology provides a framework to understand how
opinions can form and dominate within certain communities, often triggering chain reactions that affect
market sentiments.

The significance of social networks in the dissemination of information and sentiments has also
been extensively studied. Social network analysis techniques reveal how interactions among individuals
influence the spread and dominance of certain sentiments on social media (Kwak et al., 2010). These
studies show that nodes or users with numerous followers tend to have a greater impact on shaping
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market sentiments (Cha et al., 2010).

Thus, the Twitter sentiment analysis of Sharia stocks in Indonesia can be enhanced by integrating
an interdisciplinary approach that includes data mining, social psychology, and social network analysis
to gain a more comprehensive and accurate understanding of market dynamics.

Based on Figure 6 and Figure 7, sentiment talks about sharia shares in Indonesia from May 20 to
May 26, 2023; there are indicated negative comments up to 169 or 43% of mentions; there were also
those who responded with positive in comments with 138 results or 52% mentions. However, a few
Twitter users are on point neutral, only 16 or 5% of mentions. So, the total number of Twitter users who
spoke about shares in Indonesia is 323. The analysis describes how Twitter users responded to the topic.
More negative comments dominated than positive comments and temporary comments were neutral
and made minimal contributions to the conversation.
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Figure 8 shows Sourced from Drone Emprit Academic based day with positive, negative, and
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neutral responses. On Monday, there were 17 mentions: in colored images, blue shows positive
responses with results of 12 netizens, and red shows negative responses with results of five netizens.
The next day, Tuesday, there were 26 mentions, with 23 responses positive and three negatives. Next
in the day, Wednesday only, there is one response from netizens, with 7 in position neutral. Then, on
the day, Thursday increased a little with a total of 16 responses, of which there are three responses
neutral, 10 responses positive, and 3 responses negative. Then, the peak highest on Friday is for a total
of 252, with 8 in position neutral, 92 in position positive, and 152 in position negative. Had No There
was a response on Saturday, but on Sunday, there was a slight response in position neutral, namely five
responses.
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Fig. 8: Sentiment by weekday

Figure 9 analyzes sentiment based on the hours discussed related to Sharia shares in Indonesia. At
noon, there was only one negative comment. It increased drastically at 9 am with a total of 64 comments,
with description one comment neutral, 25 comments positive, and 38 comments negative. The peak is
highest at 10 am, with five neutral, 30 positive, and 31 negatives. Besides that, I experienced ups and
downs in comments from related Twitter users' topic shares in Indonesia. This data shows diverse views
from Twitter users, and it looks like more negative comments are superior in conversations on the topic.
Especially at 9 and 10 am, when talks peak, the highest related to sharia shares in Indonesia. This
happened because of the habit of more Twitter users being active then. This is possible because many
Twitter users are active during working hours in the morning, and this topic interest’s attention at the
time.
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3.3. Source Influential

Based on Table 1, we analyzed the ten most influential and most numerous sites shared in talks about
Sharia shares in Indonesia. All these sites have SimilarWeb traffic. The first site, Bisnis.com, was shared
two times with I.P. number 104.18.9.94. Second, the Central Java site. idntimes.com shared two times
with I.P. number 13.35.8.105. Third, www.antaranews.com was shared two times with I.P. number
183.182.92.213. Fourth, it was shared from the camp. On site one time with I.P. number 18.136.135.145.
Fifth, from www.teguhhidayat.com, which was shared once with [.P. Number 74.125.200.121. And so
on by the Table 1 shared one time
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Table 1: Most Shared Sites

No Sites Number of L.P. Traffic
Shares

1. bisnis.com 2 104.18.9.94 SimilarWeb
2. jateng.idntimes.com 2 13.35.8.105 SimilarWeb
3.  www.antaranews.com 2 183.182.92.213 SimilarWeb
4. www.republika.co.id 2 104.18.9.234 SimilarWeb
5. km.im 1 18.136.135.145 SimilarWeb
6. www.teguhhidayat.com 1 74.125.200.121 SimilarWeb
7. www.cnbcindonesia.com 1 104.18.18.192 SimilarWeb
8. economy.okezone.com 1 18.155.68.83 SimilarWeb
9. www.kemenparekraf.go.id 1 103.149.47.148 SimilarWeb
10. www.riaumakmur.com 1 13.33.33.30 SimilarWeb

Figure 10 is a treemap visualization typically used to represent hierarchical data through nested
rectangles. In this context, the treemap displays various hashtags and their frequency of tweets within
a given dataset.

The largest rectangle, labeled "TheGoodBadMotherEpl10," with 16 tweets, dominates the
visualization. This indicates that this hashtag was the most tweeted during the captured period. This
hashtag was likely trending or associated with a popular event or topic.

Other hashtags with smaller rectangles, such as "DukungUUCiptaker" and "UUCiptaKerja" with
six tweets each, "WeAerMore" and "JumatBerkah" with four tweets, and several others with 1 to 3
tweets, represent less tweeted topics but still significant enough to appear in the treemap. These relate
to various issues, events, or discussions happening concurrently.

Hashtags like "HSG," "Investasi," "Eriktohir," "BRIS," "IKN," and "SobatKesykar," along with
others such as "Amazing," "Ekonomi," "SAHAM," "ASEAN," "Survivor," "ranging," "IniBudi," and
"BULOGMasaKini," all with one tweet each, seem to indicate a wide variety of topics being discussed,
though with less frequency.

Treemaps are valuable for quickly conveying a sense of which topics are most prominent within a
particular discourse and how different topics compare in terms of volume. In this case, the visualization
suggests a diverse conversation with one particularly dominant topic. The variety of hashtags also
suggests that the dataset may cover a range of discussions, from television shows and legislation to
economic terms and personal investment. However, without additional context, it is not easy to provide
a more thorough analysis of the significance of these hashtags and their relationships with each other.

The treemap visualization in Figure 10 displays the most frequently used hashtags within the dataset.
The largest rectangle represents the hashtag 'TheGoodBadMotherEpl0,” which had 16 tweets,
suggesting a potential connection to a popular television show or event. Other hashtags such as
'DukungUUCiptaker' and 'UUCiptaKerja' (with 6 tweets each) may be related to legislative or
regulatory discussions, while hashtags like 'Investasi' and 'SAHAM' (with 2 and 1 tweet, respectively)
directly pertain to investment and stock-related topics.
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Fig. 10: Top Hashtags

In Social Network Analysis (SNA), identifying top influencers within a network involves
evaluating a range of metrics, each highlighting different aspects of influence. Degree Centrality
assesses an individual’s direct connections within the network, indicating their direct reach.
Betweenness Centrality measures a node's role as a bridge along the shortest path between others,
highlighting their control over information flow. Closeness Centrality reveals how quickly information
from an individual can reach others in the network, emphasizing rapid dissemination capabilities.
Eigenvector Centrality enhances this by not only considering direct connections but also the influence
of those connections, thereby valuing nodes connected to well-connected peers. PageRank, similar in
nature to Eigenvector Centrality but incorporating a random walk perspective, evaluates the global
importance of nodes based on the structure of the entire network. Beyond numerical metrics, the role
within a community (core or peripheral) and the ability to bridge structural holes—where a node
connects disparate parts of a network—also mark an individual as a key influencer. These metrics
together provide a robust framework for identifying influential actors in social networks, each offering
unique insights depending on the context of the analysis.

In Figure 11. Several accounts influence the discussion of sharia shares in Indonesia. There are five
accounts that we got, namely @k dramaindo , @dcristnugroho, @Adhitya anand4, @timothyronald2,
@abuziyad02. These five accounts have a good reputation in this topic and have an essential influence
in disseminating information and perceptions to a community by commenting on their understanding
of sharia stocks in Indonesia. Moreover, it invites other users to invest from now on.
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@Adhitya_anand4
(7engagements)

@dcristnugroho
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@abuziyad02 (5
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@timothyronald2

2 (6 engagements)

Fig. 11: Top Influencers

In our study, we implemented a range of bot detection techniques to maintain the accuracy and
integrity of our data. We analyzed user behavior, such as mouse movements and keystrokes, and
conducted IP analysis to detect potential bots. Human interaction challenges and time-based analyses
helped identify automated activities, while traffic pattern scrutiny alerted us to typical bot behaviors
like rapid action sequences and spikes in activity. We also performed manual checks, including
analyzing account followers, verifying profile pictures, and reviewing account creation dates to spot
newly created bot profiles. These combined methods established a thorough framework for
distinguishing genuine user interactions from bot activities, ensuring the robustness of our findings.

In the realm of social media research, detecting bot accounts on platforms like Twitter involves a
multifaceted approach. Researchers typically analyze account metadata such as the creation date,
posting frequency, and the ratio of followers to followings to identify anomalies indicative of bot
behavior. Additionally, content analysis techniques assess the repetitiveness of tweets, excessive use of
hashtags, and peculiar URL patterns. Advanced machine learning models are also employed, leveraging
large datasets to train classifiers that can effectively distinguish between bots and human users based
on behavioral patterns. Furthermore, network analysis is applied to examine patterns of interactions and
network structures, which can reveal clusters of accounts exhibiting synchronized activities typical of
automated bots. These methods collectively enhance the accuracy of bot detection in the dynamic
environment of social media.

The data presented in Table 2 provides a breakdown of Twitter activity classified by a Bot Score,
which assesses the likelihood of an account being automated. A significant majority of the authors,
constituting 67.61%, fall into the 0-1 Bot Score category, with these accounts responsible for 65.91%
of the posts. This prevalence suggests that the lion's share of the activity stems from users displaying
human-like behavior. As we ascend the Bot Score scale, there is a discernible decline in the proportion
of authors and their post contributions. Those with a Bot Score between 1-2 represent 16.90% of authors,
who are accountable for 20.45% of posts, implying moderate activity that may slightly lean towards
automation.

Further up the scale, authors with a Bot Score of 2-3 make up 9.86% of the dataset, contributing to
9.09% of the posts, with minimal engagement levels indicating a higher chance of automation. The
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categories with Bot Scores of 3-4 and 4-5 each comprise a small fraction of authors at 2.82%, with an
equal amount of posts, suggesting these are the least active and the most automated accounts within the
dataset. Interestingly, within these higher score ranges, engagement through retweets and mentions
persists, albeit in diminished numbers, and replies are nearly non-existent, reinforcing the notion of
reduced interaction. The descending trend of participation with increasing Bot Scores indicates the
effectiveness of bot-detection measures, or perhaps it underscores a predominance of genuine
engagement over automation in the analyzed Twitter discourse.

Table 2: Bot Score

S]:(?:e Authors Alzf;l())rs Posts Posts (%) Retweeted Mentions Replies
(1)
0-1 48 67,61% 58 65,91% 14 33 11
1-2 12 16,90% 18 20,45% 7 5 6
2-3 7 9,86% 8 9,09% 2 5 1
34 2 2.82% 2 2.27% 1 1 0
4-5 2 2.82% 2 2.27% 0 2 0

3.4. Demographics Analysis

Table 3 shows that from the total account of these, 40.28% are millennials between 19 and 29 years of
age. They constitute the vast majority of users in conversation. Generation millennial This comprised
33.71 % of total related posts with Sharia shares in Indonesia. Twelve accounts were posted repeatedly
and mentioned 12 times, and six replies were received on the topic. Meanwhile, from accounts aged 30-
39 years old who talk about matters, ten posts are published, around 12.50% of total posts about Sharia
shares in Indonesia. From 10 posts of these, 3 of them posted repeat, mentioned seven times, and did
not get a reply. There are 72 authors identified in conversation, or around 29.03% of the total account
actively involved in talks. From this data, we can describe that generation millennials aged 19-29 years
have a significant role in participating in the conversation, with a level of relative involvement
compared to the group age other.

Table 3: Demography by age

G?f:ip Authors Authors % Posts  Posts % Retweeted Mentions Replies
18 11 15,28% 16 17,98% 4 4 8

19-29 29 40,28% 30 33,71% 12 12 6

30-39 9 12,50% 10 11,24% 3 7 0
40 23 31,94% 33 37,08% 4 24 5

Based on type users in Table 4, we found type users discussing Sharia shares in Indonesia. There
are as many as 41.67% of the writers in conversation. This is what it is:

Type Is-org users, meanwhile, type non-org users show as much as 58.33%. This data gives
understanding based on the type of user in conversation. This is to identify some organizations,
communities, and individuals who contribute to the topic.

Table 4: Demography by user type

User Type Authors Authors Posts Posts Retweeted Mentions Replies
(Y0) (Y0)
Is-org 30 41,67% 46 51,69% 3 35 8
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non-org 42 58,33% 43 48,31% 20 12 11

Table 5, namely based on type sex, shows that there are 80.56% of authors manifold sex men with
a total of 83.15% related posts with Sharia shares in Indonesia. Also visible are 18 retweets, 41 mentions
15 replies. Meanwhile, on type, Females account for 19.44% of authors, making up 16.85% of total
posts about Sharia stocks in Indonesia, with five retweets, 6 mentions, and four replies. This shows the
difference between men's and women's participation and level of interaction on the topic. From the data
obtained, type sex men own more percentage compared to type female genital.

Table 5: Demography by gender
Gender Authors  Authors % Posts Posts % Retweeted Mentions Replies

Male 58 80.56% 74 83.15% 18 41 15
Female 14 19.44% 15 16.85% 5 6 4

4. Conclusion

This study employed computational network analysis to investigate the Twitter community's discourse
surrounding Sharia stocks in Indonesia. By leveraging Social Network Analysis (SNA) and the Drone
Emprit Academic (DEA) tool, the study uncovered valuable insights into the dynamics of this digital
conversation.

The analysis revealed peak activity on May 26, 2023, indicating a potential reaction to significant
events or news related to Sharia stocks. Sentiment analysis highlighted a predominance of negative
comments, suggesting a need for further exploration of the factors influencing public sentiment. The
identification of key influencers and influential websites contributing to the discourse provides
stakeholders with an understanding of the information dissemination channels and potential avenues
for engagement.

The study's demographic insights, particularly the active participation of millennials aged 19-29
years and the dominance of male users, offer valuable perspectives for targeted communication and
engagement strategies within this community.

The findings contribute to the growing body of knowledge on computational network analysis and
its application in understanding digital discourse related to financial markets. By shedding light on the
intricate dynamics of the Twitter community surrounding Sharia stocks, this study paves the way for
further research into the interplay between social media and financial markets, as well as the potential
implications for investor behavior and market dynamics.

Additionally, the study demonstrates the potential of computational network analysis as a powerful
tool for stakeholders, such as financial institutions, regulators, and market participants, to monitor and
analyze digital conversations, identify emerging trends, and develop strategies for effective
communication and engagement with the Sharia stock community.

Future research could explore the integration of sentiment analysis with other data sources, such as
stock market data or news events, to gain deeper insights into the relationship between public sentiment
and market movements. Furthermore, longitudinal studies could provide valuable perspectives on the
evolution of digital discourse and its potential impact on investor behavior and market trends over time.

Acknowledgment
The authors extend their profound appreciation to the Research and Innovation Institute (LRI) of
Universitas Muhammadiyah Surakarta for their financial and institutional support in facilitating this

research during the year 2024 under proposal number 3059. This support has been essential in
advancing the objectives of our study.

480



Apriantoro et al., Journal of Logistics, Informatics and Service Science, Vol. 11 (2024) No. 9, pp. 465-483

References

Apriantoro, M. S., Anuraga, B., Akbar, H. C., & Rosyadhi, R. I. (2022). Stock Investment with Scalping
Trading Method in Islamic Law Perspective. Al-Iktisab: Journal of Islamic Economic Law, 6(2), 121.
https://doi.org/10.21111/al-iktisab.v6i2.8269

Apriantoro, M. S., Diniyah, D. N., & Rosadi, R. D. P. (2024). Riding the tides of change: A bibliometric
expedition on technology-enabled circular economy. Multidisciplinary Reviews, 7(5), 2024089.
https://doi.org/10.31893/multirev.2024089

Apriantoro, M. S., Faradilla, S., Ashfahany, A. El, Maruf, A., & Aziza, N. A. (2024). Quantifying
Intellectual Terrain: Islamic Jurisprudence, Ethical Discourse, and Scholarly Impact. Suhuf, 36(1), 78—
85. https://doi.org/10.23917/suhuf.v36i1.4367

Apriantoro, M. S., & Nuraini, A. E. (2022). Social network analysis of the development of the halal
industry in Indonesia. Bulletin of Social Informatics Theory and Application, 6(2), 102—110.

Apriantoro, M. S., Puspa, E. R., Yafi, D. L, Putri, D. A., & Rosyadi, R. I. (2023). Beyond mortgages:
Islamic law and the ethics of credit financing for public housing. Profetika: Jurnal Studi Islam, 24(02),
196-206.

Ashfahany, A. El, Hanifa, S., Noor, N. H. M., & Fuzi, A. (2022). Challenges and Strategies in Using
Sharia Crowdfunding and Sukuk for Micro and Small Medium Entreprises (Msme) Acceleration. An-
Nisbah: Jurnal Ekonomi Syariah, 9(2), 514-543. https://doi.org/10.21274/an.v9i2.6343

Asriani. (2011). Pemanfaatan Internet Marketing Dalam Pemasaran Produk Unggulan Pertanian
Provinsi Gorontalo. KAREBA : Jurnal 1lmu Komunikasi, 1(3), 249-257.
https://doi.org/https://doi.org/10.31947/kjik.v1i3.299

Athief, F. H. N., & Ma’ruf, A. (2023). Tracing the asymmetry of religiosity-based loyalty of Islamic
bank depositors. Banks and Bank Systems, 18(1), 1-13. https://doi.org/10.21511/bbs.18(1).2023.01

Bollen, J., Mao, H., & Zeng, X. (2011). Twitter mood predicts the stock market. Journal of
Computational Science, 2(1), 1-8. https://doi.org/10.1016/j.jocs.2010.12.007

Borgatti, S. P., Mehra, A., Brass, D. J., & Labianca, G. (2009). Network Analysis in the Social Sciences.
Science, 323(5916), 892—-895. https://doi.org/10.1126/science.1165821

Cha, M., Haddadi, H., Benevenuto, F., & Gummadi, K. (2010). Measuring User Influence in Twitter:
The Million Follower Fallacy. Proceedings of the International AAAI Conference on Web and Social
Media, 4(1), 10—17. https://doi.org/10.1609/icwsm.v4i1.14033

Faizah, 1., Fasa, M. L., Suharto, S., Rahmanto, D. N. A., & Athief, F. H. N. (2019). Determinants of
Domestic Direct Investment in Indonesia: Islamic Economic Approach. JEJAK, 12(2), 282-297.
https://doi.org/10.15294/jejak.v12i2.20973

Grant, S. M., Hobson, J. L., & Sinha, R. K. (2024). Digital Engagement Practices in Mobile Trading:
The Impact of Color and Swiping to Trade on Investor Decisions. Management Science, 70(3), 2003—
2022. https://doi.org/10.1287/mnsc.2023.00379

Hana, K. F. (2018). Dialektika Hukum Trading Saham Syariah di Bursa Efek Indonesia. 1(2), 148—160.
https://doi.org/http://dx.doi.org/10.21043/tawazun.v1i2.5073

Haque, R., Islam, N., Islam, M., & Ahsan, M. M. (2022). A Comparative Analysis on Suicidal Ideation
Detection Using NLP, Machine, and Deep Learning. Technologies, 10(3), 57.
https://doi.org/10.3390/technologies10030057

Hastuti, E. S. (2018). SUKUK TABUNGAN: INVESTASI SYARIAH PENDORONG

481



Apriantoro et al., Journal of Logistics, Informatics and Service Science, Vol. 11 (2024) No. 9, pp. 465-483

PEMBANGUNAN EKONOMI  INKLUSIF.  Jurnal  Jurisprudence,  7(2), 114-122,
https://doi.org/10.23917/jurisprudence.v7i2.4096

Kazaal, M. A., & Maki, G. 1. (2024). Studying the impact of social media and computer programs on
the education, health and economic levels of students. 110001. https://doi.org/10.1063/5.0199690

Khoirunisa, A., Rohman, F., Azizah, H. A., Ardianti, D., Maghfiroh, A. L., & Noor, A. M. (2023). Islam
in the Midst of Al (Artificial Intelligence) Struggles: Between Opportunities and Threats. SUHUF,
35(1), 45-52. https://doi.org/10.23917/suhuf.v35i1.22365

Kwak, H., Lee, C., Park, H., & Moon, S. (2010). What is Twitter, a social network or a news media?
Proceedings of the 19th International Conference on World Wide Web, 591-600.
https://doi.org/10.1145/1772690.1772751

Liu, B. (2012). Sentiment Analysis and Opinion Mining. Morgan & Claypool.
https://books.google.co.id/books?id=Gt8g72e6MuEC

Mikhailova, O., Gradoselskaya, G., & Kharlamov, A. (2018). Social Network Analysis of the
Functional Meaning of the Term “Digital Economy” *. Proceedings of 2018 11th International
Conference &quot;Management of Large-Scale System Development&quot;, MLSD 2018.
https://doi.org/10.1109/MLSD.2018.8551818

Muflikha, 1. N., Sya’roni, S., Algahoom, A., & Pramana, S. (2023). The Investment of Sharia Shares in
Indonesia Stock Exchange Representative in Sharia Law Economic Perspective. Demak Universal
Journal of Islam and Sharia, 1(01), 27-36. https://doi.org/10.61455/deujis.v1i01.25

Naznin, F., Hazarika, 1., Laskar, D., & Mahanta, A. K. (2024). Mining association between different
emotion classes present in users posts of social media. Social Network Analysis and Mining, 14(1), 76.
https://doi.org/10.1007/s13278-024-01241-w

Ng, R., & Chow, T. Y. J. (2024). Powerful tool or too powerful? Early public discourse about ChatGPT
across 4 million tweets. PLOS ONE, 19(3), €0296882. https://doi.org/10.1371/journal.pone.0296882

Pang, B., & Lee, L. (2008). Opinion Mining and Sentiment Analysis. Foundations and Trends® in
Information Retrieval, 2(1-2), 1-135. https://doi.org/10.1561/1500000011

Pattanayak, P. K., Tripathy, R. M., & Padhy, S. (2024). A semi-supervised approach of short text topic
modeling using embedded fuzzy clustering for Twitter hashtag recommendation. Discover
Sustainability, 5(1), 56. https://doi.org/10.1007/s43621-024-00218-1

Rao, T., & Srivastava, S. (2012). Analyzing Stock Market Movements Using Twitter Sentiment
Analysis. International Conference on Advances in Social Networks Analysis and Mining.
https://api.semanticscholar.org/CorpusID:30371723

Ratnaningrum, R., & Susilowati, H. (2011). Analisis Faktor-Faktor yang Mempengaruhi Perantara
Saham yang Tercatat dalam Index Syariah dan Saham Biasa (Studi pada Perusahaan Non Keuangan di
Bursa Efek Indonesia 2006 -2008). Benefit : Kumpulan Makalah Diskusi Dosen FE UMS, 14(1), 17—
30. https://doi.org/https://doi.org/10.23917/benefit.v14i1.1317

Scott, M. (2015). Re-theorizing social network analysis and environmental governance. Progress in
Human Geography, 39(4), 449—-463. https://doi.org/10.1177/0309132514554322

Suharso, P. (2019). Pemanfaatan Drone Emprit dalam Melihat Trend Perkembangan Bacaan Digital
melalui Akun Twitter. Anuva, 3(4), 333—-346. https://doi.org/10.14710/anuva.3.4.333-346

Taboada, M., Brooke, J., Tofiloski, M., Voll, K., & Stede, M. (2011). Lexicon-Based Methods for

Sentiment Analysis. Computational Linguistics, 37(2), 267-307.
https://doi.org/10.1162/COLI_a 00049

482



Apriantoro et al., Journal of Logistics, Informatics and Service Science, Vol. 11 (2024) No. 9, pp. 465-483

Teichmann, F. M. J., Wittmann, C., Boticiu, S. R., & Sergi, B. S. S. (2024). Can the consumer
perception of corporate social responsibility be saved? An examination into the effects of corporate
greenwashing on the consumer and financial market. Journal of Financial Crime.
https://doi.org/10.1108/JFC-11-2023-0303

483



