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Abstract

The main theme of the current master thesis is to compare Social Media Topics of Interest
associated with Points of Interest according to user’s origin. It is implemented in the two basic
phases. The first phase includes the extraction and visualization of the Topics of Interest from
Wikipedia Articles, Flickr and Twitter. The second phase deals with the determination of the
similarity between Flickr, Twitter and Wikipedia Articles.

The analysis of Wikipedia articles involves the selection of prominent Point of Interests of the
city of Vienna and the collection of Wikipedia Articles in German and English language for
them. The extraction of the Topics of Interest based on an online tool of creating wordclouds.
The next step is to obtain the top ten Topics of Interest or Terms per Point of Interest in both
versions (English and German). The visualization of the Topics of Interest or Terms takes place
by adding the georeferenced wordclouds to the map. Tables, bar charts, and pie charts depict
the most frequent Topics of Interest or Terms.

The analysis of the Geosocial Media data divided into two groups. The first analysis refers to
the data derived from Twitter and the second refers to the data derived from Flickr. The analysis
of Twitter data contains the clustering of the data by using HDBSCAN algorithm, the extraction
of the number of clusters that are related to the Points of Interest and the aggregation of tweets
within “related” clusters. The final step of the procedure is to obtain the top ten Topics of
Interest or Terms for the related to clusters in English and German language. The most frequent
terms depicted with the assistance of tables and bar charts. The analysis of the Flickr data
contains the clustering of the data by using HDBSCAN algorithm, the extraction of the number
of clusters that are related to the Points of Interest and the aggregation of posts within the
“related” clusters. The last step of the process is to obtain the top ten Topics of Interest or
Terms for the related clusters. Tables and bar charts are the tools that help us to depict the most
frequent terms.

The similarity is “measured” by calculating the frequency of appearance of the Topics of
Interest or Terms. The comparison of the percentages of the top ten Terms or Topics of Interest
between Twitter, Wikipedia and Flicker is the key to define the similarity. In the current thesis
the comparison based into two groups. The first group is Twitter-Wikipedia and the second
group is Flicker-Twitter.
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1. Introduction
1.1 Motivation and Problem Statement

More and more people use online social network and media-sharing services. So, nowadays
scientists who are dealing with the collection and the analysis of data are interested in analyzing
user generated data. As a result, these new type of data creates a new and a challenging source
of information. In the domain of geosciences user generated data could contain information
about user’s location. This is really promising because geotagged social media data give us the
opportunity to study the interaction between users and places. Tagging is a classical way for
users to annotate User Generated Content (UGC) and derives from their need to organize their
content and their desire to share with others and be part of the social contribution (Hollenstein
& Purves, 2010). It is worthy to mention that social media data are huge data in comparison
with data collected by questionnaires or other conventional methods. Social media data could
be used in many fields, such as geography, environmental psychology, sociology, computer
graphics and decision making. Recently research findings indicate that social media data are
useful for studying the way people perceive and have knowledge of the environments (Huang,
Gartner, & Turdean, 2013). Social Media Analysis Systems (GIS) offer the possibility to
explore spatial, temporal and even affective aspects of users behavior, even for public places
(Kovacs-Gyori et al., 2018). For example, a recent study of Hollenstein & Purves shows that
we can model the city center of a big city according to user perception by using the Flickr tags
(Hollenstein & Purves, 2010). A similar research study collects georeferenced postings from
Twitter and Instagram in order to define cognitive regions (Gao et al., 2017). Dunkel claims
that is important to know how the public perceives the environment, particularly in landscape
planning, management, and design (Dunkel, 2015). During his project a visualization of
people’s perceptual responses to land-scape is demonstrated with crowdsourced photo geodata
from Flickr. Geosocial Media data combine spatial and textual information. The existing
techniques in order to visualize and synthesize location-specific qualitative data are narrow
(Dunkel, 2015). And it is necessary for environment and planning community to investigate
new techniques in order to improve the way georeferenced qualitative data are depicted (Li &
Zhou, 2017). To conclude, social media data add new information or patterns and constitute a
challenging and promising mission in Geosciences. So, the relevance of this master thesis to
the current scientific and research work is obvious.

1.2 Research ldentification

The central theme of this master thesis is to extract and visualize Topics of Interest associated
with Points of Interest based on social media sources. Checking how these Topics of Interest
related to user’s place of origin is an additional interest of my research. In order to achieve this
aim, 1 will mention the issues that need to be researched by presenting the research question
and the objectives.

The research question of the current master thesis is the following:



» How similar are the terms extracted from Geosocial Media (Twitter & Flickr) and
Wikipedia articles when associated to the same Points of Interest?

Here, it is worthy to mention that terms or topics of interest referred to semantics, words,
tweets, tags, texts, or hashtags. Users describe the same things with different vocabulary
depending on many reasons such as their feelings, experience, education, gender, age, place of
origin and so on. Generally speaking, semantics refer to the meanings of a word or to the study
of a linguistic meaning. According to Oxford dictionary the use of the term semantics refers to
the branch of linguistics and logic concerned with meaning. The two main areas are logical
semantics, concerned with matters such as sense and reference and presupposition and
implication, and lexical semantics, concerned with the analysis of word meanings and relations
between them. In the current master thesis “terms of interest” or “topics of interest” are used
in order to mention words, texts or any other expression that users post in Twitter and Flickr.
It is also essential to point out that in this thesis the term “similarity” is used in order to detect
the connections or relations between topics of interest and points of interest. Similarity could
be measured by frequency of appearance of the terms. Obtaining the most frequent terms is a
significant step in analysis of the semantics. Then the frequency could be visualized by using
percentages. The examined place is the city of Vienna. In general, Points of Interests (POI)
play an important role in geography in terms of defining important places for people. To define
a Point of Interest (POI) is a difficult procedure based on the complication of the environment
and on different perceptions of people. In urban places, we can define as Point of Interest (POI)
a building due to its specific importance for the city in terms of architectural or historical value.
Points of Interest (POI) are basic elements of tour and city guides and in collaboration with
social media data tags could be more précised and better defined. Many studies that dealing
with the identification of boundaries of vague places and regions use Flickr photos to show a
natural link between textual tags and locations (Hu & Janowicz, 2018). Also, in urban places
there are Areas of Interest (AOI) that are regions relevant to people due to different reasons.
These areas attract the attention of the citizens due to presence of specific infrastructures,
services or landmarks in general that determine the functionality of the space. In the city of
Vienna, Karlsplazt could be considered as an Area of Interest (AOI). A museum located in the
area of Karlsplazt could be considered as a point of interest (POI). In this research the selection
of these prominent Points of Interest (POI) based on authoritative and commercial data sources.
The list of the fore-mentioned Points of Interest (POI) based on a list provided by Vienna
Tourist Board 1. These lists rank places according to their historical, architectural, and cultural
value. The amount of visitors play a significant role in the ranking list. That means, the higher
the footfall (according to tickets sale statistics for example) for a place, the bigger the
possibility to be ranked as a highly visited place.

Geosocial Media (GSM) data are location-based data derived from social media. These data
are unstructured data, based on the fact that contain photos, tags, graphic images and so on.
Nowadays, examples of Geosocial Media that allow users to interact relative to their locations
are Twitter, Flickr and Instagram. Users post their location not only as latitude and longitude
but also by tagging the name of the place or their location (“The Essential Guide to Geosocial
Data”, 2018). The content that user post in their Geosocial media accounts characterized by
variety, as it can contain thoughts, feelings, interests and different activities(“The Essential
Guide to Geosocial Data”, 2018). In the current thesis, Geosocial Media (GSM) that offer

! https://www.wien.info/en/locations/vienna-tourist-board
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access to georeferenced posts through the use of application programming interfaces (APISs)
are Twitter and Flickr.

The Research Sub-questions of the current master thesis are the following:

> Are the same terms present in all the Geosocial Media (Twitter and Flickr)?

» How similar are the frequencies of each term according to user’s place of origin?

» What proportion of Points of Interest (POI) present in Geosocial Media (Twitter and
Flickr)?

The latter sub-question refers to those Points of Interest (POI) that are relevant to a specific
place or a specific neighborhood. So, checking the presence of the fore-mentioned points by
being inside, outside or near a neighborhood could be a sign of proportional presence in
Geosocial Media (GSM).

The research objectives are indicators of the study and give us a clearer view of the expected
outcome of the thesis. The research objectives are the following:

» Extract terms from Wikipedia Articles and Geosocial Media (GSM) from Flickr and
Twitter

» Determine the similarity between Geosocial Media (Flickr and Twitter) and Wikipedia
Articles

1.3 Overview of Contents

This master thesis has 5 chapters.

e The first chapter is the Introduction and describes the motivation and the problem
statement.

e The second chapter defines Geosocial Media and gives an overview of useful meanings
related to the concept of the thesis. Also, this chapter presents other projects that carried
out in the domain of Goesciences and related to our work.

e The third chapter presents the methodology.

e The forth chapter displays the results of the current research.

e The fifth chapter presents the discussion and the conclusion and proposes potential
future work.



2. Literature Review
2.1 Geosocial Media useful meanings

Geosocial Media (GSM) data are location-based data derived from social media. These data
are unstructured data, based on the fact that contain photos, tags, graphic images and so on.
Nowadays, examples of Geosocial Media that allow users to interact relative to their locations
are Twitter, Flickr and Instagram. Users post their location not only as latitude and longitude
but also by tagging the name of the place or their location (“The Essential Guide to Geosocial
Data”, 2018). The content that user post in their Geosocial media accounts characterized by
variety, as it can contain thoughts, feelings, interests and different activities (“The Essential
Guide to Geosocial Data”, 2018). Posts could have the form of tags. Tagging is a very common
way to annotate User Generated Content (UGC) and established from user’s need to have their
content in order and their willingness to share with other people and take place in the social
contribution (Hollenstein & Purves, 2010). Also the same researchers mentioned that the words
used in tagging are completely flat and has been stated that could show the structure of users
in terms of conception, lingual ability and their diversity based on geographical and cultural
background (Hollenstein & Purves, 2010). To assign a name to a place is an indication of the
importance of the moment of space and people’s integrated experience and that improves the
social construction of a place (Hu & Janowicz, 2018).

Flickr is an image and video hosting service and was created in 2004. The main targets of Flickr
is to help people sharing their photos to people who are interested in them and to enable new
ways of organizing photos and videos (https://www.Flickr.com/). According to information
derived from the official website of Flickr?, Flickr is one of the best online photo management
and sharing application in the world. Flickr photos are geotagged photos and reveal information
not only about the user and his comments in form of tags but also about the location. A title of
a Flickr photo or other tags that describe the content of the photo are typical examples of tags
in this photo sharing service. The presence of a natural link between textual tags and locations
in the Flickr photos has been studied many times, particularly in identifying the vagueness of
places and regions (Grothe & Schaab, 2009). The allowance of Flickr’s users to annotate
multiple tags, not only in their own photos but also in the photos uploaded by other uses. These
tags facilitate the way users organize, retrieve and explore the data and seems that they
appreciate the opportunity to use and create those type of tags. These powerful tools of tagging
and annotation are powerful as they give users unparalleled power of mold and influence the
way of encountering with the interacted information (Winget, 2006). Current research presents
that the majority of Flickr photos were taken in urban environment (Hollenstein & Purves,
2010). That means that the higher the appearance of people, the bigger the amount of photos
by giving scientists an extra hint to analyze the relations between human beings and their
environment. Twitter is a news and social networking service and was created in 2006
(https://Twitter.com/). Twitter as a social networking site relies on micro-blogging for
communication and people are able to share text up to a limit of 140 characters®.

2 https://www.Flickr.com/
3 https://en.wikipedia.org/wiki/Twitter
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Wikipedia Articles are derived from Wikipedia®*, the online multilingual encyclopedia that uses
a wiki-based editing system and editing is free for everyone. According to Marshall, Wikipedia
is the largest and the most popular reference on the World Wide Web (Marshall, 2006).

A Wordcloud is a new way of visual representation of text data. Wordclouds have several
names such as tag clouds or weighted list clouds. A wordcloud depicts words with different
fonts according to the criteria of frequency® (“Create Live World Cloud”,n.d.).Words that
appear more frequently into a given text are more highlighted in comparison with others that
appear in the same text. Wordcloud based on the weighted list of words that appear into the
text. The use of wordclouds that have a spatial context could be a helpful tool in order to
visualize on an organized way the textual context.

2.2 Related Work

Many studies and researches focus on Geosocial Media data and their impact in people’s
everyday life. These type of data could be used in many fields, such as geography,
environmental psychology, sociology, urban planning, computer graphics and decision
making. Recently research findings indicate that social media data are useful for studying the
way people perceive and have knowledge of the environments (Huang et al., 2013). This
section presents related work in the domain of analysis of data derived from Geosocial Media.

Results of Huang et al. (2013) study reveals the utility of social media data in order to study
people’s perception and knowledge of the environment. The researches come to this conclusion
through three case studies. The aim of the first one was to model the perceived boundaries of
Vienna’s city center, whereas the aim of the second was to model responses of affection related
to environments. The target of the last case study was to identify popular landmarks in the city.

Many attempts have been made in order to investigate affective and sentiments derives from
social media data according to specific places. Kovacs- Gyori et al.(2018) study focused on
findying a new methodology in order to detect spatial, temporal and affective patterns of parks
based on their visitors posted tweets. The outcome of the study was to define profile of parks
and their visitors of London, and help urban planners and decision makers. Hollestein Purves
(2010), used Flickr tags to describe the city cores. Their target was to explore methods and
ways of using Flickr tags as authoritative empirical data in order to see how people name
places. One of their results was that data derived from Flickr tags could provide information
about vague places and place names.

Vague cognitive places were also studied by Gao et al. (2017). The researchers propose an
automatable framework that can synthesize datasets that characterized by their variability and
heterogeneity. The importance of this study based on the use of different data sources.
Examples of them are Flickr, Twitter, Instagram, travel blogs and Wikipedia pages.

Another study that has been performed on the domain of analyzing social media data is the
study conducted by Hu & Janowicz (2018). In their analysis they propose an empirical study
on place names and how these are changing with the impact of geographic distance.

4 https://en.wikipedia.org/wiki/Main_Page
5 https://www.mentimeter.com/features/word-cloud
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A way of visualizing the semantics that extracted from Geosocial Media data is the wordcloud
or tag cloud. Georeferenced word-cloud shows clearly people’s narrative feelings as they
contribute in variable outdoor activities from one side to the other side of city (Li & Zhou,
2017). The study of Li & Zhou (2017) presents the utility of the wordclouds in order to present
semantic data. Researchers use GPS location of the users in order to combine location and
narrative data. The outcome of their study was that georeferenced word clouds could provide
information about narrative data and allow the production of their patterns.

Tag clouds visualization technique is used by Hahmann & Burghardt (2011) study. They
present a method of depicting the most significant semantic information on a map by the use
of a wordcloud. The creation of their wordcloud based on technique that visualizes feature
frequencies on the map.

Tag maps are also used by Dunkel (2015) in order to depict his results after the analysis of
Flickr crowdsourced data. The interpretation of geo-crowdsourcing data is a big issue in the
domain of geosciences. Dunkel’s study focused on providing information to urban planners
and landscape planners in order to be able for exploration, visualization and interpretation of
crowdsourcing data.

Many attempts have been made with the purpose of understanding the environment with the
assistance of geotagged photos, in order to help urban planners and other scientists in their
mission. Prasad et al. (2015) try not only to identify the Areas of Interest (AOI), but also to
understand how they formed over time with the assistance of geotagged Flickr photos. The use
of the method of clustering (DBSCAN algorithm) was important as it helps to group and
identify important places.

Another related project that help us to understand the humans and their interaction with their
location is the Jiang (2016) project. The team of researchers study the spatial distribution of
city tweets and their densities. They examine a variety of cities in different countries and use
different scales in order to examine the presence of the tweets. The study showed social media
data enable us to understand their significance and how they distributed in cities that are
particularly the places where the amount of data is becoming bigger.

A framework was proposed by Gao, Janowicz, & Couclelis (2017) to study urban functional
regions by using data derived from social media and different points of interest. Their technique
for finding functional patterns of points of interest based on a model of analysing location based
social media data.



3. Methodology
3.1 Workflow

This part presents the methodology of the current master thesis. We have a variety of sources
in order to analyze the terms. The used Geosocial Media are Twitter and Flickr. The other
source of data derives from Wikipedia Articles.

The following images show us the workflow of the thesis. The first part of the project is to
select the most prominent Points of Interest according to a ranking list. The final list consists
of 23 Points of Interest (POI) and more details could be find in subchapter 3.3.The next step is
the collection of the Wikipedia Articles for Points of Interest (POI) in German and English
language. So the total amount of Wikipedia Articles is 46 (each POI corresponds to two
Avrticles). The next processing part is to extract terms from the Wikipedia Articles. An online
tool for creation of the wordclouds is useful in order to create a suitable wordlist by removing
no relevant terms from the list.

Terms that appear only once and toponyms (name of the city of Vienna or the Austria) removed
from the wordlist. After that, it is possible to create a wordcloud by selecting the parameters of
our interest. Adding the wordcloud as a map element is possible through the georeference
procedure of the wordcloud image. More information about the fore mentioned procedures
could be find in the 4" sub chapter of the current chapter. It is possible to obtain the top terms
per Point of Interest by analysing the data of the wordlist (see chapter 4.3). A table, a pie chart
and a bar chart are used in order to visualize the final results.
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Figure 1Workflow for Wikipedia Articles

The next image depicts the workflow for analysing the Twitter data set. The amount of the
Twitter data is huge and we use the method of clustering in order to handle these type of data.
HDBSCAN algorithm is used in order to divide our data into clusters. The outcome of the
HDBSCAN is the creation of different clusters. The next step is to compare the Points of
Interest (POI) and the clusters by mentioning how many clusters are related to POI and with
which POL. Then, it is possible to aggregate tweets within each “related” cluster. The final step
of the analysis of the Twitter data is to obtain the top 10 terms for each “related” cluster in
English and German version. The outcome could be visualized by a table and a bar chart.
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Figure 2 Workflow for Twitter Data

The following image presents the workflow for analysing the Flickr data set. The amount of
the Flickr data is huge and we use the method of clustering in order to handle these type of
data. The same algorithm is used in order to divide our data into clusters. The outcome of the
HDBSCAN algorithm is a specific number of clusters. The next step is to compare the Points
of Interest (POI) and the created clusters. So, we can mention the number of clusters that are
related to Points of Interest (POI). Also, it is possible to define the relationship between a
specific cluster and a Point of Interest (POI). The final step is to obtain the ten top terms per
related cluster and visualize the results with the assistance of a table and a bar chart.
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Figure 3 Workflow for Flickr Data

3.2 Data Sets from GSM and Clustering

This subchapter presents some information about the point data sets of Flickr and Twitter. It
also describes methods of clustering the point data sets by giving emphasis to the selected
method of the HDBSCAN algorithm. In the end gives an overview of the number of different
clusters that have been created during the implementation of the HDBSCAN method.

The point data sets derived from Flickr and Twitter APIs. The Flickr data set contains
information about the owner of the photo, the tags and their location. The location could be
described with the term geolocation due to the fact that the data set consists of the uploaded
geotagged photos. The tags referred to texts or words. A typical example of a tag is the title of
an uploaded photo or other textual tags that describe the uploaded photo. The Twitter data set
contains information about the user, the date of the created tweets, the texts (tweets) and the
location. The Twitter data set contains information about the place of origin of the user. The
place of origin or the region of origin based on the method developed by EURECA project. In
general, the researches based on information that users publish in their own profiles and on
information derived after the implementation of a test in order to define the region of origin.
This test based on a temporal threshold of six months. The country that the user uploaded the
highest number of the total amount of his photographs over a period of six months is selected
as the place of origin of the user (Verstockt et al., 2009). In the current master thesis the use of
the word “term” or “topics of interest” refers to any kind of textual source. So texts, hashtags,
words, tags (Flickr) or tweets (Twitter) are considered as terms. The extraction of the terms
from Wikipedia Articles, Twitter and Flickr could be implemented during the analysis of the
semantics. Also, it is worthy to point out that the use of the word “language” like German
Language or English Language, or the use of the word “users” like German users or English
users refers to the region of origin.
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One fundamental step of the preprocessing part of the data is the clustering of the data sets.
The amount Flickr and Twitter data is quite big and the division of the point data sets into
groups is required in terms of identifying the most significant clusters. The software of Arc
GIS Pro is used in order to cluster the point data sets of Twitter and Flickr. The software
provides the following clustering methods:

e Defined distance (DBSCAN)
e Self-adjusting (HDBSCAN)
e Multi-scale (OPTICS)

DBSCAN: Density Based Spatial Clustering of Applications with Noise is a well-known data
clustering algorithm that is commonly used in data mining and machine learning. In ArcGIS
Pro we have the Density-based Clustering tool that can detect areas where points are
concentrates and where they are separated by areas that are empty or sparse®. DBSCAN
algorithm configured by two parameters Eps, as a searching radius and MinPts as a minimum
number of points within the search radius. The Eps and the MinPts define a threshold of a
minimum distance and then the clusters could be defined at the locations whose density of
points is larger than the threshold (Hu et al., 2015). One advantage of this tool is that non-
clustered points are labeled as noise. According to information provided by ESRI for ArcGIS
Pro the fore mentioned tool uses unsupervised machine learning clustering algorithms which
automatically detect patterns based purely on spatial location and the distance to a specified
number of neighbors (“How Density-based Clustering works”,n.d.).It is worthy to point out
that the term “unsupervised” derives from the fact that there is no need for training data before
the execution of the process This gives an extra advantage of this algorithm in comparison with
other clustering algorithms such as for example K-Means clustering method that requires a pre-
determined number of clusters (Hu et al., 2015). For clustering the point data sets from Twitter
and Flickr HDBSCAN algorithm is used. The Self-adjusting HDBSCAN tool is based on the
DBSCAN algorithm and uses a range of distances to separate clusters of varying densities from
sparser noise. Given that, the outcome of the method could give us clusters with different
shapes and sizes. The HDBSCAN algorithm is a data-driven clustering method. HDBSCAN
requires an input of the point feature data set, a path for the output features and a selection of
a value that works as a threshold and represents the minimum number of features required to
be considered as a cluster. Any cluster with less features than the threshold could be considered
as noise. For Flickr data the name of the data set is fvienni and the name of the output data set
is fvienni_hdbscan_600. The number 600 is an indicator for the user to understand easier that
for this HDBSCAN processing the minimum number of features that considered as a cluster is
600. Any cluster with fewer features than 600 will be considered as noise. The unnecessary
point features depict by a grey color and the rest of the points, the necessary point features
depict in different colors. The clustered features have an indicator, whose name is color_id and
ranges from 1 to 8. Non-clustered features considered as noise have the value -1 as color_id
.Then, it is essential to remove the unnecessary point features, those that clustered as noise
according to the threshold of the HDBSCAN tool. The next step is to improve the visualization
of the clusters by changing the Symbology (Unique Values). The outcome of the process is the
creation of 35 clusters.

6 https://pro.arcgis.com/en/pro-app/tool-reference/spatial-statistics/how-density-based-clustering-works.htm
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Twitvienna is the name of the Twitter data set and the name data set after the process of the
HDBSCAN is twitvienna_hdbscan_100. The value 100 is an indicator for the user to
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understand that for this HDBSCAN process the minimum number of features that considered
as a cluster is 100. Any cluster with fewer features than 100 will be considered as noise. So,
twitvienna_hdbscan_200 means that the minimum number of features that considered as a
cluster is 200 and so on. The pictures below present the results of the HDBSCAN algorithm
for the Twitter data. As we can see, for the twitvienna_hdbscan_300, we have only 3 clusters.
In this case each cluster depicted in a different color. The twitvienna_hdbscan_200 algorithm
leads us to nine clusters and the twitvienna_hdbscan_100 provides us 23 clusters. For these
HDBSCAN algorithms some clusters displayed in the same color. The reason for this is that
the use of many different hues reduces the visibility of the user in order to distinguish the
clusters. The software has a limit of 8 different colors.
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3.3 Points of Interest

The selection of prominent Points of Interest (POI) is a difficult procedure. For this master
thesis the selection of POI (Points of Interest) based on authoritative and commercial data
sources, such as the list provided by Vienna Tourist Board ’.The following table presents the
selected POI (Point of Interest) and consists of 5 columns providing some information about
the fore-mentioned points. Columns present information about the name of the POI (Point of
Interest), its location by latitude and longitude and the link for Wikipedia articles in German
and English language. It is worthy to point out that Volkstheater/People’s Garden, Wiener
Prater/Prater Park and Karlsplatz/Charle’s square are considered as Points of Interested because
of their high importance according to the ranking lists.

Table 1 List of POI

Number | POI Wikipedia Article Wikipedia Article | Location
German Version English Version (Latitude,
Longitude)
1 Albertina Museum https://de.wikipedi | https://en.wikiped | 48.204864,
a.org/wiki/Albertin | ia.org/wiki/Alberti | 16.368193
a_(Wien na
2 Peterskirche /St. https://de.wikipedi | https://en.wikiped | 48.209590,
Peter's Church a.org/wiki/Peterski | ia.org/wiki/Peters | 16.370243
rche (Wien) kirche, Vienna
3 Kunsthistorisches https://de.wikipedi | https://en.wikiped | 48.203977,
Museum/Museum of | a.org/wiki/Kunsthis | ia.org/wiki/Kunsth | 16.361766
Art History torisches Museum | istorisches Museu
m
4 Naturhistorisches https://de.wikipedi | https://en.wikiped | 48.205448,
Museum/Museum of | a.org/wiki/Naturhis | ia.org/wiki/Natura | 16.359867
Natural History torisches Museum | | History Museu
Wien m, Vienna
5 Catholic Church Maria | https://de.wikipedi | https://en.wikiped | 48.212954,
am Gestade/St Mary's | a.org/wiki/Maria_a | ia.org/wiki/Maria | 16.370286
on the Bank m_Gestade am_Gestade
6 Universitat https://de.wikipedi | https://en.wikiped | 48.213178,
Wien/Main Building a.org/wiki/Universi | ia.org/wiki/Univer | 16.360844
University of Vienna t%C3%A4t Wien sity of Vienna
7 Kaisergruft/Imperial https://de.wikipedi | https://en.wikiped | 48.205818,
Crypt a.org/wiki/Kaisergr | ia.org/wiki/lmperi | 16.370020
uft al Crypt
8 Parlament/Austrian https://de.wikipedi | https://en.wikiped | 48.208289,
Parliament Building a.org/wiki/%C3%96 | ia.org/wiki/Austria | 16.358608
sterreichisches Par | n _Parliament Buil
lament ding
9 Stephansdom"/St. https://de.wikipedi | https://en.wikiped | 48.208612,
Stephen's Cathedral a.org/wiki/Stephan | ia.org/wiki/St. Ste | 16.373428
sdom (Wien) phen%27s Cathed
ral, Vienna

7 https://www.wien.info/en/locations/vienna-tourist-board
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ater

eater

10 Schénbrunn Schloss/ https://de.wikipedi | https://en.wikiped | 48.184864,
Schonbrunn Palace a.org/wiki/Schloss | ia.org/wiki/Sch%C | 16.312241
Sch%C3%B6nbrunn | 3%B6nbrunn_Pala
ce
11 Osterreichische https://de.wikipedi | https://en.wikiped | 48.206112,
Nationalbibliothek/Au | a.org/wiki/%C3%96 | ia.org/wiki/Austria | 16.366388
strian National Library | sterreichische Nati | n_National Librar
onalbibliothek y
12 Hofburg https://de.wikipedi | https://en.wikiped | 48.205532,
Scloss/Hofburg Palace | a.org/wiki/Hofburg | ia.org/wiki/Hofbur | 16.364763
g
13 Belvedere https://de.wikipedi | https://en.wikiped | 48.19135,
Schloss/Belvedere a.org/wiki/Schloss | ia.org/wiki/Belved | 16.3809
Palace Belvedere ere, Vienna
14 Volksgarten /People’s | https://de.wikipedi | https://en.wikiped | 48.20804,
Garden a.org/wiki/Volksgar | ia.org/wiki/Volksg | 16.36174
ten (Wien) arten, Vienna
15 Wiener Prater/Prater | https://de.wikipedi | https://en.wikiped | 48.21645,
Park a.org/wiki/Wiener | ia.org/wiki/Prater | 16.39783
Prater
16 Rathaus/Vienna City https://de.wikipedi | https://en.wikiped | 48.21094,
Hall a.org/wiki/Wiener | ia.org/wiki/Vienna | 16.35734
Rathaus City Hall
17 Wiener Staatsoper/ https://de.wikipedi | https://en.wikiped | 48.20327,
Vienna State Opera a.org/wiki/Wiener | ia.org/wiki/Vienna | 16.36914
Staatsoper State Opera
18 Karlsplatzt /Charle’s https://de.wikipedi | https://en.wikiped | 48.19965,
square a.org/wiki/Karlsplat | ia.org/wiki/Karlspl | 16.37031
z (Wien atz
19 Karlskirche /St https://de.wikipedi | https://en.wikiped | 48.19834,
Charle’s Church a.org/wiki/Wiener | ia.org/wiki/Karlski | 16.37187
Karlskirche rche
20 Hundertwasserhaus/H | https://de.wikipedi | https://en.wikiped | 48.20734,
undertwasser House a.org/wiki/Hundert | ia.org/wiki/Hunde | 16.39429
wasserhaus (Wien) | rtwasserhaus
21 Musikverein/Viennese | https://de.wikipedi | https://en.wikiped | 48.200382,
Music Association a.org/wiki/Wiener_ | ia.org/wiki/Musik | 16.372789
Musikverein verein
22 MariaHilfe Kirche/ https://de.wikipedi | https://en.wikiped | 46.199028,
church of Mariahilf a.org/wiki/Mariahil | ia.org/wiki/Church | 16.353065
fer_Kirche of Mariahilf
23 Burgtheater/ Imperial | https://de.wikipedi | https://en.wikiped | 48.21036,
CourtTheater a.org/wiki/Burgthe | ia.org/wiki/Burgth | 16.36154

The Points of Interest (POI) are converted to shapefile format in order to insert into GIS
software and make modifications. Shapefile format is a simple format for storing information
about the location and attributes of geographic features. It is obvious that the 23 Points of
Interest can be represented by points in a shapefile format. QGIS is the main GIS software that
used in order create the shapefile format of the Points of Interest (POI). The crucial part of this
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procedure is to select the suitable Reference System (CRS) in order to have point adaptable to
the map. The selected CRS is EPSG: 4326 WGS 84.

Figure 9 Points of Interest: image from QGIS

Digitizing some important buildings and parks (contained in the examined list of Point of
Interest) serve as a helpful tool in order to make comparisons between clusters (created by
Twitter and Flickr data sets) and the Points of Interest. In some cases, it is more reasonable to
generalize the shape of a building in order to have clear idea about the covering area. For some
buildings, that are closed one another it is difficult to refer with certainty their surrounded area.
A typical example of this situation is the adjacency of Hofburg Palace and Neue Burg. The
following pictures show us some examples of the procedure of digitizing. Areas of interest or
polygons are useful in order to make comparisons between the clusters and important places.

g

Figure 10 Digitizing of a building: generalized approach
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Figure 11 Digitizing a building
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Figure 12 Hofburg Palace and Neue Burg

3.4 Wordclouds

™N

A Wordcloud is a new way of visual representation of text data. Wordclouds have several
names such as tag clouds or weighted list clouds. A wordcloud depicts words with different
fonts according to the criteria of frequency® (“Create Live World Cloud”,n.d.).Words that
appear more frequently into a given text are more highlighted in comparison with others that
appear in the same text. Wordcloud based on the weighted list of words that appear into the
text. An online tool ° is used in order to create the wordclouds of Wikipedia Articles. The
process of the creation of the wordcloud of a Point of Interest includes the following steps:

e Insert the text of the Wikipedia article of a specific Point of Interest

e Select the suitable parameters such as font, theme and shape (Font: Impact, Theme:
Color band, Shape: Circle)

e Check the wordlist and remove words that are not important for the results. For
example, words that appear only once or words that are really common for all Points
of Interest such as toponyms or words that are not relevant with the target of the
wordcloud

e Save the outcome in SVG format

The wordlist plays an important role for the creation of the Wordcloud. It is really essential to
remove words that do not provide valuable information for the Point of Interest. Examples of
unnecessary words are toponyms such as Austria, Vienna, Wien, Osterreich, linking words or

8 https://www.mentimeter.com/features/word-cloud
9 https://www.wordclouds.com/
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words like “edit” that appear in every Wikipedia Article. Some names need to be unified in
order to make sense for the reader. A typical example is the name of Gustav Mahler.

Word list

© Here you edit the word list. Do you want to generate a word cloud by typing or pasting
text? Use the Paste/Type text dialog.

Syntax:  weight word color” url”
Example: 16 loremipsum [icioece ]| NTEP://waw. loremipsum. com

* optional

Sort by: [wegnt] ==

28 Hall

3 City
Rathaus
Floor
Rathausmann
Renovation
ballroom
Tower
government
buildings

2 Rathausplatz

2 Rathauspark

2 Burgineater

2 volkshalle M

2 restaurant

W s e s

Close m

Figure 13 Example of a wordlist: Wordcloud tool

The created wordclouds could be fitted into the geographic boundaries of the Points of Interest
(POI). Wordclouds should be processed in order to have a suitable format for inserting in a GIS
software. The use of Illustrator software transforms the SVG wordcloud in PNG format. It is
worthy to mention that the background layer is deleted in order to emphasize the words of the
cloud. The selection of parameters like the resolution (>300ppi) and the transparency of the
background color could serve the visualization aspect of the Wordcloud.

PNG Options

jon: | High (300 ppi)

Anti-aliasing: | Type Optimized (Hinted)

Interlaced

Figure 14 Wordcloud preprocess: Illustrator Software

The process of georeference of the wordclouds should take place in order to display them to
the map. For this reason, it is important to create some buffers (prepared circles) around the
Points of Interest (POI). By using the fixed distance buffer algorithm, it is easy to create some
circles around the Points of Interest. The aforementioned algorithm computes a buffer area for
all the point feature dataset using a fixed distance.
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Figure 15 Prepared Circles by using the algorithm fixed distance buffer

The georeference procedure of the Wordclouds performed with the assistance of the fore
mentioned prepared circles. Fitting the wordcloud into the prepared circles is possible after the
selection of suitable transformation parameters. The selected reference system is CRS: WGS84
EPSG: 4326 and the transformation settings are: (transformation type: linear and resampling
method: cubic). The next step is to choose the GCP points. One fundamental step of the
procedure is to enter the X and Y coordinates or the projected coordinates which correspond
with the selected point on the image. After working with the trial and error method, | concluded
that the final number of points is five. That leads us to better results of depiction of the
georeferenced wordcloud.

1% Rathausmaniscumi
% Rﬂ:““gﬂ'
wES,

) Stailt “all
res”

S &
AT 1T
o = olks! e |
SR amausnlalz —
Friedr

"'.'.'Zf.'f;‘ - gnm&zm“em

Figure 16 Example of the Georefencing the Wordcloud

3.5 Handling the data by PgAdmin

The amount of data is huge and it is required to use specific tools in order to handle them. One
useful tool is the PgAdmin for managing data sets. PQAdmin is an open source management
tool for Postgres, an advanced Open Source database. It provides us a graphical interface (GUI)
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in order to create, maintain and use database objects'®. The creation of a database, the storage
of our data sets in different files and some other actions of the data like editing, sorting, joining
database features are performed by the use of PgAdmin4. The following sections explain the
procedure of joining the tables for Flickr and Twitter data.

3.5.1 Joining Tables for Flickr Data

The attribute table of the Flickr data consists of 5 columns whose names are the following:
Photo_owner, agg_tags, point, country and oid. The attribute table of the Flickr data set after
the implementation of the HDBCAN algorithm (fvienni_hdbscan_600) consists of 9 columns,
whose names are the following:

Object_id, source_id,cluster_id,prob,outlier,exemplar,stability,color_id and shape.

G pgAdmin 4 Filev Objectv Toolsw Helpv
Browser # (B Y| Dahboard Properties SOL Swtistics Dependencies Dependents 3 postores.fftt/d
. v a|v @B||w @[T [Nint ¥ B 5 v &§B ~

[l posigres fviennifdelete/posigres@dimar
Query Editor_ Query History
postgres

DalaQuipul  Explain  Messages  Notifications ~ Geometry Viewer  Geomelry Viewer

od

3 100047165@NOE 0101000020851

4 100047168@N0S 0101000020851, Czschia 4

4 100047168EN08 0101000020E61... Czechla
> 4 Trigger Functions
100047 16B@N 08 101000020E61.. Czechia 6
> 1) Types
. ech
. 100027168@N0 101000020861, Czechia ]
9 10004716B@NOS fon 0101000020861, Gesshia 9

W 100047168EN0E ho. 0101000020E61.. Czechia 0

> [ FTS Conngurations

Figure 17 Attribute table of Flickr data set (fvienni): screenshot of pgAdmin4

¥ pgAdmin 4 Object~ Toolsv Help

Browser 5 E Y Dashboard Properties SQL Statistics Dependencies Dependents [ postgre:
“ Blv Qv @& B @ @v| T v||Nolimt [* B ¥ |~

2l ostgres test_results._fvienni_hdbscan_600/delete/posigres@dimar

Guery Editor  Query History

3 5 3 MOWDDOOTOEET.. | pslsce sct
4 2 4 0101000020E61... | four
1 5 0101000020661,

3 2 6 0101000020E6'
7 3 7 0101000020E67..

i B TI0I0000ZOET. | be
i 3 . @ MOWDD00TOEET

> FTS Templztes
> [ Foreign Tables

10 0 it 10 MoIo00ZaEsT.

Figure 18 Attribute table of Flickr data set (test_results_fvienni_hdbscan_600): screenshot of pgAdmin4

10 https://www.pgadmin.org/docs/pgadmin4/development/
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It is essential to join the two tables in order to have all the required information for calculating
the frequency of the appearance of the terms in one table. The following SQL Query presents
the process of joining the tables. The common column is oid and source_id. In the second line
of the query are included the columns (from both tables) that we want to have in the end. The
following query refers to the joining of the fvienni_hdbscan_600 and of the fvienni (as the
main table). The name of the new table is test_results_fvienni_hdbscan_600.

CREATE TABLE test_results_fvienni_hdbscan_600 as

SELECT source_id, cluster_id, oid, point, agg tags, country
from fvienni as t1

LEFT JOIN fvienni_hdbscan_600 as t2

ON tl.0id = t2.source_id

ORDER BY source_id;

The new table contains all the information to calculate the frequency of each term. The results
exported in csv format by using the UTF8 encoding format in order to represent any character
of the Unicode standard.

3.5.2 Joining Tables for Twitter Data

This sub chapter is focusing on the joins of the tables of Twitter data set. The combination of
the twitvienna_hdbscan_300 data set, that created by HDBSCAN algorithm and its source,
named as twitvienna leads to a new data set that contains all the suitable information with tags.
The attribute table of the Twitter data consists of 7 columns whose names are the following:
user_id,created_at, lang, hashtags,text,point,arc_id. The attribute table of the Twitter data set
after the implementation of the HDBCAN algorithm (twitvienna_hdbscan_300) consists of 9
columns, whose names are the following: object _id, source_id,
cluster_id,prob,outlier,exenmplar, stability,color_id and shape. The -calculation of the
frequency of each term could be possible after the joining of the two tables. The common
column is arc_id and source_id. The following SQL Query refers to the process of joining the
tables. In the second line of the query included all the columns (from both tables) that we want
to have in the final table. The following query refers to the joining of the
twitvienna_hdbscan_300 and of the twitvienna (as the main table). The name of the new table
is test_results_300_ Twitter.

CREATE TABLE test_results_300_Twitter as

SELECT
user_id,created_at,lang,hashtags,text,point,arc_id,objectid,source_id,cluster_id,p
rob,outlier,exemplar,stability,color_id,shape

from twitvienna as t1

LEFT JOIN twitvienna_hdbscan_300 as t2
ON tl.arc_id = t2.source_id

ORDER BY source_id;
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Data Output  Explain Messages Notifications Geometry Viewer  Geometry Viewer

objectid source_id cluster_id prob outlier exemplar stability color_id shape
4 [PK]integer integer integer numeric (38,8) numeric (38,8) integer numeric (38,8) integer geometry .
1 1 1 -1 0.00000000 0.50404577 0 0.00000000 -1 0101000020E61...
2 2 2 -1 0.00000000 0.21225410 0 0.00000000 -1 0107000020E61...
3 3 3 -1 0.00000000 0.35064593 0 0.00000000 -1 01071000020E61...
4 4 4 -1 0.00000000 0.70942221 0 0.00000000 -1 0107000020E61...
5 5 5 -1 0.00000000 0.24505080 0 0.00000000 -1 0101000020E61...
6 6 6 1 0.00000000 0.37693128 0 0.00000000 -1 0101000020E61...
7 7 7 -1 0.00000000 0.43488731 0 0.00000000 -1 0101000020E61...
8 8 8 -1 0.00000000 0.33953372 0 0.00000000 -1 0101000020E61...

Figure 19 Attribute table of the Twitter data set (twitvienna_hdbscan_300)

Data Qutput  Explain Messages Notifications Geometry Viewer  Geometry Viewer

user_id created_at lang hashtags text point - arc_id
4 bigint timestamp without time zone text text text geometry integer

1 317364149 2013-09-07 13:33:22 de I'ma.. 0101000020E61.. 1

2 163877216 2013-09-17 18:06:11 en CO8F CO8F.. WO02.. 0701000020E61.. 2

3 390925155 2016-06-26 19:13:17 de Frittenbud...  #Frit.. 0701000020E61... 3

4 415046781 2013-08-27 19:25:37 tr @siy.. 0101000020E61.. 4

5 22980385 2013-05-06 05:21:16 en @sc.. 0101000020E61.. 5

6 15929529 2017-04-06 20:58:03 de @Gif.. 0101000020E61.. 6

7 110664962 2016-09-17 08:00:29 de Genu.. 0701000020E61... 7

8 106832431 2012-04-0516:13:38 I'ma.. 0101000020E61.. 8

Figure 20 Attribute table of the Twitter data set (twitvienna)
Data Output  Explain  Messages Notifications  Geometry Viewer ~ Geometry Viewer
userid  created_at lang  hashtags text  point n arc_id objectid source_id cluster_id prob outlier exemplar stability colorid  shape
4 Dbigint timestamp without time zone text  ftext text  geometry integer integer integer integer numeric (38,8) numeric (38,8) integer numeric (38,8) integer geometry

317364149 2013-09-0713:33:22 de I'ma.. 010100002061 1 1 1 Rl 0.00000000 0.50404577 0 0.00000000 -1 0101000 ~
163877216 20130917 18:06:11 en CO8F COSF.. WOZ.. 0101000020E61... 2 z 2 Rl 0.00000000 021225410 0 0.00000000 -1 0101000
390925155 2016-06-26 19:13:17 de Frittenbud...  #Frit.. 0101000020E61... 3 3 3 1 0.00000000 0.35064593 0 0.00000000 1 0101000
415046781 2013-08-27 19:25:37 tr @siy.. 0101000020€61... 4 4 4 a 0.00000000 070942221 0 0.00000000 -1 0101000
22980385 2013-05060521:16 en @sc.. 0101000020661 5 5 5 1 000000000 0.24505080 0 0.00000000 -1 0101000
15929529 2017-04-06 20.58:03 de @Gif.. 0101000020€61... 6 6 6 1 0.00000000 0.37693128 0 0.00000000 -1 0101000
110664962 2016-09-17 08:00:29 de Genu.. 0101000020E61... 7 7 7 Bl 0.00000000 043489731 0 0.00000000 -1 0101000
106832431 2012-04-05 16:13:38 I'ma.. 0101000020€61... 8 ] a 0.00000000 033953372 0 0.00000000 -1 0101000

Figure 21 Attribute table of the final result (test_results_300_Twitter)

The joins were made for all clustering groups of HDBSCAN using the same query. The names
of the final joining tables are the following:

e test results 300 Twitter
e test results 200 Twitter
e test results 100 Twitter

3.5.3 Analysis of Twitter Data HDBSCAN 300

In order to find the most frequent terms, it is important to have in the same array all the required
information that help the procedure of calculation. Splitting Twitter texts into multiple words
could be done by the use of a function. This is essential for calculating the frequency of
appearance of each term and not for a group of terms that consist a sentence or phrase. Also it
is important to sort the data in a descending order for facilitating the process of determining
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the most frequent terms. The following part describes the procedure of sorting the clustered
Twitter data by HDBSCAN 300.

The number of clusters derived from HDBSCAN algorithm is 3. Each cluster could be
distinguished from another cluster by its identification name. In this data base cluster id plays
the role of the unique identity of the clusters. So, cluster_id =1 represents the first cluster,
cluster_id=2 represents the second cluster and cluster_id=3 represents the third cluster. Data
derived from test_results_300_Twitter (joining tables, described in the previous chapter) could
be used in order to calculate the frequency of each terms per cluster.

The following query has as outcome two columns: one column with the tags (the terms) and
the other with the counts (how frequent they appear in each cluster). This query examines the
terms of the first cluster as its id is number 1 (cluster_id=1).

1St

SELECT tag, count(*)

FROM (
SELECT regexp_split_to_table(text, " ') as tag
FROM test_results_300 Twitter
WHERE cluster_id =1

) t

GROUP BY tag ORDER BY count DESC;

An analogous query was executed for the second cluster (cluster_id=2) and the third cluster
(cluster_id=3)

2nd

SELECT tag, count(*)

FROM (
SELECT regexp_split_to_table(text, ' ') as tag
FROM test_results_300_Twitter
WHERE cluster_id = 2

) t

GROUP BY tag ORDER BY count DESC;

3nd

SELECT tag, count(*)

FROM (
SELECT regexp_split to table(text, ' ') as tag
FROM test_results_300 Twitter
WHERE cluster_id = 3

) t

GROUP BY tag ORDER BY count DESC;

Now it is possible to examine the relationship between the POI and the created clusters based
on the semantics. From the three created clusters the second cluster (cluster_id =2) and the
third cluster (cluster_id=3) are related to Points of Interests (POI). Then, the terms of the related
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clusters are examined by the user’s region of origin. The collection of the Wikipedia Article
based on English and German language and this is the reason of comparing semantics between
English and German users. The following query shows the sorting of the data based on
language perspective in order to calculate the frequency of each term per cluster and per place
of origin. The EN is the abbreviation of English and the DE is the abbreviation of German. The
result is a table of two columns, one with the counts and the other with the terms.

SELECT tag, count(*)

FROM (
SELECT regexp_split_to_table(text, " ') as tag
FROM test_results_300 Twitter
WHERE cluster_id = 2 AND lang='en'

) t

GROUP BY tag ORDER BY count DESC;

tag count

4 text bigint
15 up 13
16 Sacher 12
17 #vienna 12
18  Café 12
19 Opera 11
20 for 1
21 Hotel 11
22 down 1
23w/ 10
24 partly 9
25 The 8

Figure 22 Part of the created table: Outcome for counts and terms based on English users for the 2"cluster of Twitter Data
HDBSCAN 300

The same query for the German language is the following:

SELECT tag, count(*)

FROM (
SELECT regexp_split_to_table(text, ' ') as tag
FROM test_results_300_Twitter
WHERE cluster_id = 2 AND lang='de'

) t

GROUP BY tag ORDER BY count DESC;
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tag count
A text bigint

8 at

9 I'm

10 Wiener

11 Staatsoper
12 der

13 Café
14w/

15  Hotel

16  Plachuttas

17  @hotelsacher

L T e S S T

18 Zur

Figure 23 Part of the created table: Outcome for counts and terms based on German users for the 2"cluster of Twitter Data
HDBSCAN 300

The analysis of the semantics includes the removal of unnecessary or strange tags and the
calculation of the frecuency. Some examples of unnecessary tags are
ihpoeography,instagramap, linking words such as and/und or personal pronouns. A typical
example of tags with no valuable information for the purpose of the analysis are toponyms such
as Wien, Vienna, Austria or Osterreich. Removing punctuation symbols and other signs such
as the symbol of the hashtag or the symbol “at” sumbol is an important task for the analysis of
the semantics. The calculation of frequency based on the following function:

fr(i)
total

fri(100) = * 100,

where fr(i) is the count of a term and total is the total amount of counts and fri(100) is the final
value in form of percentage. The excel software is used for the calculation of the frequency.
The results of this analysis could be found in the chapter of the results. The most top ten
frequent terms displayed in a table.

3.5.4 Analysis of Twitter Data HDBSCAN 200

The analysis of the Twitter Data with HDBSCAN 200 following the same principles and based
on the same steps that described in the previous chapter. The number of clusters derived from
HDBSCAN algorithm is 9. Each cluster could be distinguished from another cluster by its
identification name. In this data base, cluster id plays the role of the unique identity of the
clusters. So, cluster_id =1 represents the first cluster, cluster_id=2 represents the second cluster
and so on. Three of them correlated to specific Points of Interest (POI). These clusters are:
cluster with id number 5, cluster with id number 7 and cluster with id number 8. The analysis
of the semantics performed for three fore-mentioned correlated clusters based on German and
English language. The results of this analysis could be found in the chapter of the results. A
table and a bar chart is used in order to display the results of the analysis.

3.5.5 Analysis of Twitter Data HDBSCAN 100

The analysis of the Twitter Data with HDBSCAN 100 based on the same steps that described
in the previous chapter. The number of clusters derived from HDBSCAN algorithm is 23. Each
cluster could be distinguished from another cluster by its identification name. In this data base,
cluster id plays the role of the unique identity of the clusters. So, cluster_id =1 represents the
first cluster, cluster_id=2 represents the second cluster and so on. Eight of them correlated to
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specific Points of Interest (POI). These clusters are: cluster with id number 8, cluster with id
number 9, cluster with id number 15, cluster with id number 16,cluster with id number 18,
cluster with id number 19, cluster with id number 20 and cluster with id number 22. The
analysis of the semantics of the 8 correlated clusters based on English and German language
performed following the same procedure, whose steps described in the 3.5.3 chapter. The most
top ten frequent terms per related cluster displayed in different tables. In general, the analysis
procedure leads to 16 tables (2 tables per related cluster). The chapter of results presents these
tables.

3.5.6 Analysis of Flickr Data HDBSCAN 600

The analysis of the Flickr Data with HDBSCAN 600 based on the same steps that described in
the previous chapters. The only difference is the absence of information of the place of origin
of the users. The outcome of the HDBSCAN algorithm is the creation of 35 clusters. Each
cluster has a specific code of identification whose name is cluster identification code and its
abbreviation is the following: cluster_id=i, i=1,2,..35. The analysis of these data shows that 15
clusters are related to specific Points of Interest (POI). The name of these clusters are the
following: cluster with id number 8, cluster with id number 12, cluster with id number 13,
cluster with id number 15, cluster with id number 16, cluster with id number 21, cluster with
id number 23, cluster with id number 26, cluster with id number 27, cluster with id number 28,
cluster with id number 30, cluster with id number 31, cluster with id number 32, cluster with
id number 34 and cluster with id number 35. The query of sorting the data per cluster in order
to have to counts and the tags is the following (example of the cluster with cluster_id=8). The
similar query is executed for the rest correlated clusters.

SELECT tag, count(*)

FROM (
SELECT regexp_split _to table(agg _tags, ' ') as tag
FROM test_results_fvienni_hdbscan_600
WHERE cluster_id = 8

) t

GROUP BY tag ORDER BY count DESC;

The analysis leads us to 15 tables, each one per cluster. The results displayed in tables in the
chapter of results.

4. Results
4.1 Clusters of Flickr Data

The analysis of these data shows that 15 clusters are related to specific Points of Interest (POI).
The total amount of clusters is 35 derived by the execution of HDBCAN algorithm. The
following tables display the frequency of appearance of each term per cluster. The first column
displays the top 10 terms, the second column presents the percentages of the appearance to the
total terms and the third column displays the sum of the top terms.
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The 8" cluster is related with the Schonbrunn Palace and the majority of the users use
“Schénbrunn” with 3.61% to total terms. The terms “zoo” and “palace” are the 2" and 3" most
used terms with a percentage of 1.27% and 1.04% to total terms respectively.

Table 2 Top 10 Terms for Flickr Data of cluster_id=8

Top 10 Terms fr(i)% Sum(%)
[Schanbrunn  [EXG]
EX 2
1.04
055
 schonbrunn ~ [ONE] 10.72
schloss [RXE
069
gk ¥
061
051
Rest P

The 12" cluster is related with the Wien Prater and the most frequent term is “Prater” with
5.03% to total terms. The percentages of the other terms are decreasing and are below the
1.60% to total terms. Riesenrad has a value of 1.58% to total terms. Terms that related to
Riesenrad, but with less percentages of appearance are the “wheel” with 0.48% “ferriswheel”
with 0.74% and “wienerriesenrad” with 0.28%.

Table 3 Top 10 Terms for Flickr Data of cluster_id=12

Top 10 Terms fr(i)% Sum(%)
orater B

158

074
wheel 08

[ park Ny 10.30
047

045

041

040

0.2

EE RN 5,70

The 13" cluster is related with the Hundertwasserhaus and the term “hundertwasser” has the
largest percentage of appearance (3.12% to total terms). The “hundertwasserhaus” has a value
of 2.13% to total terms and following terms such as “building”, and “art” with 0.68% and
0.51% to total terms correspondingly. “Fountain” is the last one in the top ten list with a
percentage of 0.18 to total terms.
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Table 4 Top 10 Terms for Flickr Data of cluster_id=13

Top 10 Terms fr(i)% Sum(%)
312

213

068
LI 0.51

047 847
045
kunsthauswien (000

027
funsthaus ({0
fountain AT
L 5153

The 15" cluster is related with Mariahilf. The terms “mariahilf” is the first in the top ten list
with 0.98% to total terms. “mariahilferstrasse” and “mariahilfestrase” are in the 2" and 3™
place of the top ten list with 0.63% and 0.37% to total terms correspondingly. The last in this
list is the term “architektur” with 0.15% to total terms.

Table 5 Top 10 Terms for Flickr Data of cluster_id=15

Top 10 Terms fr(i)% Sum(%)

marahit

063

037

036
NI 032|373
028

024

kiche  [OFD

017
architeltur____ [C¥D
IR 5627

The 16" cluster is related with Belvedere Palace. The term “Belvedere” is the first in the top
ten list with 4.12% to total terms. Also, many users use the terms of “palace” and “schloss”
with a frequency of appearance 1.18% and 0.82% to total terms respectively. The two last terms
of the top ten list are “sculpture” and “‘statue” with a percentage of 0.44% and 0.41% to total
terms respectively.

Table 6 Top 10 Terms for Flickr Data of cluster_id=16

Top 10 Terms fr(i)% Sum(%)

[schoss |05
076
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0.75 10.37
garden 0.72
schlossbelvedere [NOXHH

0.54

0.44

0.41

89.63

The 21% cluster related to University of Vienna. Many important buildings and points are
included in this cluster such as Votiv kirche and the Schottentor. And this is the reason that
there are high percentages of the occurrence of these terms in the list.”votivkirche” is the most
used term with 2.05% to total terms. But the term that is related to a point of interest of the
examined list is “university” with 0.34% to total terms , “universitét” with 0.23% to total terms
and “universityofvienna” with 0.20% to total terms.

Table 7 Top 10 Terms for Flickr Data of cluster_id=21

Top 10 Terms fr(i)% Sum(%)
2.05

1.49

0.86

0.72
architecture 0.69 7.06
university 0.34

building 0.26
innerestadt 0.23
universitat 0.23
universityofvienna [oR¢]

Rest 92.94

The 23 cluster related to Karlkirche, Karslplatz and Musikverein building. The majority of
the users use the term “karlskirche” with 2.79% and then comes the term “karlsplatz” with
2.42%. The 7" place of the top ten list is for the term “musikverein” with 0.37% to total terms.

Table 8 Top 10 Terms for Flickr Data of cluster_id=23

Top 10 Terms fr(i)% Sum(%)

T 275

farisplat:[ER8

church PR

1.00
IO 059 | 998

baroque 0.48

0.37

building 0.31

0.23

iglesia 0.22
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Rest

The 26" cluster related to Parliament and Volksgarten. Terms of “parlament” and “parliament”
appear in the first places of the top ten list with 1.62% and 1.56% to total terms respectively.
Other frequent terms are “volksgarten” with 1.10% to total terms and “statue” with 0.75% to
total terms.

Table 9 Top 10 Terms for Flickr Data of cluster_id=26

Top 10 Terms fr(i)% Sum(%)
162

156

110

stawe  [OF

070 7565
051

045
EZZO 035
rathaus [l

026
L o235

The 27" cluster related to Rathaus and to Burgtheater. The most frequent term of this cluster is
“rathaus” with 2.24% to total terms. Terms that are related to Rathaus are “rathausplatz” with
1.04% to total terms, “townhall” with 0.34% to total terms and “rathauspark” with 0.22% to
total terms. The term “burgtheater” appears with a 0.78% to total terms and comes to the 3™
place of the top ten list.

Table 10 Top 10 Terms for Flickr Data of cluster_id=27

Top 10 Terms fr(i)% Sum(%)
rathaus  [PRT

1.04

078

065

050 660
ownhall [N

034

030
TR 023

022
Rest R

The 28" cluster related to Kaisergruft. The most frequent term is “neuermarkt” with 0.75% to
total terms. The term “kaisergruft” comes to the 6" place of the top ten list with 0.25% to total
terms. “Kapuzinergruft” follows and has a 0.22% to total terms.
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Table 11 Top 10 Terms for Flickr Data of cluster_id=28

Top 10 Terms fr(i)% Sum(%)

0.75

innerestadt 0.53

architecture 0.43

0.35

| innenstadt [0V 3.40
kaisergruft 0.25
kapuzinergruft Noy¥
building 0.18

0.18

0.18

96.60

The 30" cluster related to Albertina Museum and to Vienna State Opera. The first term in the
top ten list of the frequencies is “albertina” with 1.18% to total terms. The term “opera” is the
second most frequent term of this cluster with 1.08% to total terms. Terms related to Opera are
“staatoper” and “wienerstaatsoper” and “operahouse” with 0.95%, 0.36% and 0.30% to total
terms correspondingly. Terms of “museum” and “art” appear with 0.51% and 0.33% to total
terms respectively.

Table 12 Top 10 Terms for Flickr Data of cluster_id=30

Top 10 Terms fr(i)% Sum(%)
albertina 1.18

opera 1.08
staatsoper 0.95
architecture 0.71

0.51 6.09
WWIEHETS EE ]Il 0.36

0.35

0.33

building 0.32
operahouse 0.30

93.91

The 31% cluster related to Kunsthistorisches and to Naturhistoriches Museum. The term
“museum” has the largest percentage as the most frequent term. In the second place of the top
ten list comes the term “kunsthistorischesmuseum” with 1.23% to total terms. In the 9" place
of the top ten list comes the “naturhistorischesmuseum” with 0.49% to total terms.

Table 13 Top 10 Terms for Flickr Data of cluster_id=31

Top 10 Terms fr(i)% Sum(%)
2.40
kunsthistorischesmuseum [EWE]
0.71

| kunsthistorisches
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EETT N 0.60 8.1
058
0.58
052
0.49
0.30
L= o1.89

The 32" cluster related to Hofburg Palace. The most used terms are “hofburg” and
“heldenplatz” with 2.57% and 2.27% to total terms respectively. The term “hofburgpalace”
comes to the 7™ place of the top ten list with 0.46% to total terms.

Table 14 Top 10 Terms for Flickr Data of cluster_id=32

=

=
—
=

Top 10 Terms i)% Sum(%)
hofburg 2.57
heldenplatz 2.27

o
)
N S

palace
architecture 0.60 9.11
innerestadt

hofburgpalace

L O o oo o
© v whrP WL
$u1w-l>cncn

The 34" cluster related to Peterskirche. The most used term is “graben” with 2.10% to total
terms. The terms “peterskirche”, “church” and “kirche” have the 5, the 6! and the 8" place of
the top ten list.

Table 15 Top 10 Terms for Flickr Data of cluster_id=34

Top 10 Terms fr(i)% Sum(%)

2.10

063

058

056

055 600
ErC I o
R 07

hirche O

023
(monument |8
I 54.00

The 35" cluster related to Stephansdom. The term “stephansdom” has the largest percentage
as the most frequent term (2.33% to total terms). The term “cathedral” is the second term of
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the top ten list with a 1.39% to total terms. Terms related to Stephandom are “stephansplatz”,
“church” and “ststephenscathedral” and “kirche”with 1.05%, 1.21%, 0.92% and 0.37% to total
terms respectively.

Table 16 Top 10 Terms for Flickr Data of cluster_id=35

Top 10 Terms fr(i)% Sum(%)
233

1.39
church A

1.05

092 899
052

hiche 00
eohic %%

028
(ststephens  [[OEE
I 5101

4.2 Clusters of Twitter Data
4.2.1 Twitter Data HDBSCAN 300

The analysis of these data shows that 2 clusters are related to specific Points of Interest (POI).
The total amount of clusters is 3 derived by the execution of HDBCAN algorithm. The
following tables display the frequency of appearance of each term per cluster. The first column
displays the top 10 terms in English language, the second column presents the percentages of
the appearance to the total terms, third column displays the sum of the top terms, the forth
column displays the top 10 terms in German language, the fifth column presents the
percentages of appearance of the terms and the last column displays the sum of the top terms.

Cluster_id=2: This cluster refers to the Point of Interest Vienna State Opera. The analysis of
the semantics shows that the majority of the users use terms related to the Vienna State Opera
and its surrounded environment. So this is the reason of the appearance of terms such as Opera,
Hotel, Sacher and Mozart. The next table displays the Top 10 Terms of this cluster for English
and for German Language. The common terms are Sacher, café, Hotel, Staatoper, Mozart.
Common terms are the Opera for English, with a percentage of 0.64% to total terms and Oper
for German with a percentage of 0.54% to total terms

Table 17 Top 10 terms for EN and DE for Cluster_id=2 for Twitter Data with HDBCAN 300

Top 10 Terms (EN) fr(i)% Sum(%) Top 10 Terms (DE)  fr(i)% Sum(%)
[Sacher I 0.7 Sacher 1.63
_ 0.7 Staatsoper 1.09
[Opera T 064 Café 1.09
PHctel 0.64 Hotel 0.82
[Cloudy N 0.47 4.68 Plachuttas 082 872
[Statel e 0.35 hotelsacher 0.82
Staatsoper  0.35 Mozart 0.82
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0.29 Gasthaus 0.82
0.29 Oper 0.54
0.23 torte 0.27
95.32 Rest 91.28

Cluster_id =3: The analysis of the semantics shows that the majority of the users use terms
related to the Stephansdom, the Cathedral of the city of Vienna and its surrounded environment.
The majority of the terms refer to the St. Stephen’s Cathedral and some other activities that are
taking place in this neighborhood. This neighborhood is known as a touristic attraction and a
place for sightseeing due to many important buildings in terms of architectural and cultural
value. The common terms for both languages are Job, Hiring, Stephansplatz, Stephansdom and
café. The users of English language mention terms such as hospitality and Graben with 0.06%
and 0.04% respectively, where the German users mention Schnitzel, Architect with 0.07% to
total terms and Heritage with 0.03% to total terms. More details for the most used terms in
English and German language presented in the following table.

Table 18 Top 10 terms for EN and DE for Cluster_id=3 for Twitter Data with HDBCAN 300

Top 10 Terms (DE) fr(i)% Sum(%) Top 10 Terms (EN) fr(i)J%  Sum(%)
0.66 Job 0.49
Stephansplatz 0.40 Hiring 0.47

0.23 Stephansplatz 0.40

0.10 Stephen’s 0.28

0.10 Stephansdom 0.19 2.42
0.07 1.79 Cathedral 0.18

0.07 Café 0.11
Stephansdom 0.07 Cathedral’s 0.18

0.07 Hospitality 0.06

Heritage 0.03 Graben 0.04

98.21 Rest 97.58

The next images depict the relation between the cluster_id=2 and the Points of Interest. The
building labeled as 7 is the Vienna State Opera, the building labeled as 4 is the Albertina
Museum and the building labeled as 6 is the Kaisergruft. The light blue circles are buffers, the
prepared circles that used for the creation of the Wordclouds.
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Figure 24 Relation between the cluster_id=2 and POI of Vienna State Opera (7) (HDBCSAN 300)
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Figure 25 Relation between the cluster_id=2 and POI of Vienna State Opera (7) (HDBCSAN 300): buildings and radius around
the POI

4.2.2 Twitter Data HDBSCAN 200

The analysis of these data shows that 3 clusters are related to specific Points of Interest (POI).
The total amount of clusters is 9 derived by the execution of HDBCAN algorithm. The
following tables display the frequency of appearance of each term per cluster. The first column
displays the top 10 terms in English language, the second column presents the percentages of
the appearance to the total terms, third column displays the sum of the top terms, the forth
column displays the top 10 terms in German language, the fifth column presents the
percentages of appearance of the terms and the last column displays the sum of the top terms.

Cluster_id=5: The analysis of the semantics shows that the majority of the users use terms
related to the Schonbrunn Palace and its surrounded environment, such as the gardens. The
common terms are Schonbrunn, Schloss, Palace and Gardens. It is worthy to mention that the
English users use the name of the palace with German characters (Schonbrunn with 0.17% to
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total terms and Schoenbrunn with 0.86 % to total terms).Also, the term Schloss is a common
term for both languages with 1.91% to total terms in German language and with 0.35% to total
terms in English language.

Table 19 Top 10 terms for DE and EN for Cluster_id=5 for Twitter Data with HDBCAN 200

Top 10 Terms (DE) fr(i)% Sum(%) Top 10 Terms (EN) fr(i)% Sum(%)

| schonbrunn GG Palace 1.38
m 4.10 Schoenbrunn 0.86
2.46 concert 0.35
m 1.91 Schloss 0.35
[ Gardens = K[ gardens 035  4.14
| schonnbrunn =~ RS 18.72 Schonbrunn 0.17
0.55 environment 0.17
N o2 walk 0.17
0.14 roses 0.17
B o.14 Brauerei 0.17
[Rest [EIBN Rest 95.86

Cluster_id=7: The analysis of the semantics shows us that the majority of terms referred to
Vienna State Opera. The common terms are Sacher, Café, Staatoper, Hotel and Mozart. It is
worthy to mention that the English users use the name of Albertina with 0.38% to total terms,
whereas the German users not use this term. This occurred because Albertina Museum is
adjacent to Vienna State Opera. Another common term is Opera for English, with a percentage
of 0.59% to total terms and Oper for German with a percentage of 0.48% to total terms.

Table 20 Top 10 terms for DE and EN for Cluster_id=7 for Twitter Data with HDBCAN 200

Top 10 Terms (DE) % Sum(%) Top 10 Terms (EN)  fr(i)% Sum(%)
[ sacher = [FWN Café 0.64
E Sacher 0.64
0.96 Hotel 0.59
 Plachuttas [ Opera 0.59
0.72 cloudy 043  4.46
[Hotet =[R2 8.39 Albertina 0.38
m 0.72 Staatsoper 0.32
S o State 0.32
[ Ooper  [E Mozart 0.27
0.48 House 0.27
[Rest NG Rest 95.54

Cluster_id=8: The analysis of the semantics shows that the majority of terms of this cluster
referred to Stephansdom. The terms of Stephansdom and Stephansplatz are common in both
English and German users even though the terms are in German language. The percentage of
Stephansdom is 0.24% to total terms for German users and 0.12% to total terms for English
users. The percentage of Stephansplarz is 0.35% to total terms for German users and 0.41% to
total terms for English users. Another common term beautiful for English, with a percentage
of 0.23% to total and wunderschon for German with a percentage of 0.12% to total terms.
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Table 21 Top 10 terms for DE and EN for Cluster_id=8 for Twitter Data with HDBCAN 200

Top 10 Terms (DE) % Sum(%) Top 10 Terms (EN) % Sum(%)
0.35 Stephen’s 0.58

0.24 Cathedral 0.50

EX R o:: Stephansplatz 0.41

0.12 beautiful 0.23

0.12 1.77 city 0.1 2.11
[ Innenstadt [P Stephansdom 0.12

0.12 Coffee 0.04

0.12 building 0.04

0.12 UNESCO 0.04
M 0.12 architecture 0.04

| weihnachtet [P Rest 97.89

The next images depict the relation between the cluster_buid=7 (orange color) and cluster_id=
8 (light blue color) and cluster_id=5 with the Points of Interest. The building labeled as 7 is the
Vienna State Opera, the building labeled as 4 is the Albertina Museum and the building labeled
as 6 is the Kaisergruft, the building labeled as 11 is Schonbrunn Palace and the building labeled
as 22 is Stephansdom. The light blue circles are buffers, the prepared circles that used for the
creation of the Wordclouds.

Figure 26 Relation between the cluster_id=7 and Vienna State Opera (7) & cluster_id=8 and Stephansdom (22) (HDBCSAN
200): buildings and radius around the POI
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Figure 27 Relation between the cluster_id=5 and Schénbrunn Palace (11) (HDBCSAN 200): buildings and radius around the
POI

4.2.3 Twitter Data HDBSCAN 100

The analysis of these data shows that 8 clusters are related to specific Points of Interest (POI).
The total amount of clusters is 23 derived by the execution of HDBCAN algorithm. The
following tables display the frequency of appearance of each term per cluster. The first column
displays the top 10 terms in English language, the second column presents the percentages of
the appearance to the total terms, third column displays the sum of the top terms, the forth
column displays the top 10 terms in German language, the fifth column presents the
percentages of appearance of the terms and the last column displays the sum of the top terms.

Cluster id=8: The analysis of the semantics shows that the majority of the users use terms
related to the Schonbrunn Palace and its surrounded environment. The common terms are
Schoenbrunn, Schonbrunn, Schloss, Palace and garden. It is worthy to mention that the English
users use the name of the palace with German characters (Schonbrunn with 1.12% to total
terms and Schoenbrunn with 0.93 % to total terms).Also, the term Schloss is a common term
for both languages, with a percentage 0.37% for English and 1.91 for German.

Table 22 Top 10 terms for EN and DE for Cluster_id=8 for Twitter Data with HDBCAN 100

Top 10 Terms ( EN) % Top 10 Terms

2.22 Schonbrunn

fr(i)% Sum(%)

Schlof3 4.10
Palace 2.46
Schloss 1.91
6.32 Gardens 0.96 19.00
Tiergarten 0.96
chilling 0.14
| environment | Schénbrunnpalace  0.14
BE schlosspark 0.14
0.19 habsburg 0.14
[Rest RN Rest 81.00
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Cluster id=9: The analysis of the semantics shows that the majority of the users use terms
related to Prater. The common terms are Prater, Pratestern, ferriswheel, Museum and
Wourstelprater. Another common term is Wheel in English with 0.20% to total terms and Rode
with 0.20% to total terms, whereas Riesenrad in German with 3.47% to total terms.lIt is worthy
to mention that some German users use English words. The term amusement with a percentage
of 0.43% to total terms is a typical example of this situation.

Table 23 Top 10 terms for EN and DE for Cluster_id=9 for Twitter Data with HDBCAN 100

Top 10 Terms (EN) % Sum(%)  Top 10 Terms Sum(%o)

3.05 Prater 4.33
1.22 Riesenrad 3.47

0.20 ferriswheel 0.87
0.20 Praterstern 0.87
0.20 5.88 park 0.87  13.01
0.20 Museum 0.86
0.20 amusement 0.43
0.20 praterriesenrad 0.43
0.20 Wurstelprater 0.43
0.20 Volksprater 0.43
94.12 Rest 86.99

Cluster_id=15: The analysis of the semantics shows that the majority of the users use terms
related to Mariahilfe Region. This cluster includes the POI of Mariahilfe Kirche, but there was
not any word referered to church, except the name of the street. The terms Mariahilfer and
Mariahilferstrasse used by German users with 2.82% and 1.13% to total terms respectively.
The next table presents the Top 10 Terms of this cluster for English and for German Language.
The common terms are shopping and shop with 0.28% to total terms in German and 0.20% to
total terms in English. The appearance of terms such as cinema, lunch, friends, essen and family
related to the whole region of this cluster as a characteristic place for shopping, meeting people
and other activities related to amusement. The next table presents the Top 10 Terms of this
cluster for English and for German Language.

Table 24 Top 10 terms for EN and DE for Cluster_id=15 for Twitter Data with HDBCAN 100

Top 10 Terms (EN) % Sum(%o)

081 Mariahilfer

Top 10 Terms Sum(%o)

0.61 Mariahilferstrasse  1.13
0.60 Neubaugasse 0.85
0.20 wienerlinien 0.56
0.20 3.83 Neubau. 028  7.03
0.40 Erdbeer 0.28
0.20 essen 0.28
020 shopping 0.28
0.20 Begegnungszone  0.28
0.20 spaziergang 0.28
0.20 Rest 92.97
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Cluster_id=16:The analysis of the semantics shows that the majority of the users use terms
related to the University of Vienna, Vienna City Hall, Burgtheater and Parliament. The
common terms are Rathaus, Rathausplatz, Burgtheater and University. It is worthy to mention
that the English users use the name of Rathaus and Rathausplatz, with 1.27% and 0.84% to
total terms respectively with German spelling. On the other hand Universitat and Rathaus
appear to have higher percentages for German language with 2.33% and 1.35% to total terms
correspondingly than in English language (0.14% to total terms for University and 1.27% to
total terms for Rathaus). The term of Parlament appears with a percentage of 0.24% to total
terms in German and does not appear to the top ten list for English language.

Table 25 Top 10 terms for EN and DE for Cluster_id=16 for Twitter Data with HDBCAN 100

Top 10 Terms (EN) % Sum(%o) %

Top 10 Terms Sum(%o)

1.27 Universitat 2.33
Rathausplatz 0.84 Rathaus 1.35

0.42 univienna 0.98
0.28 Rathausplatz 0.86
0.14 3.65 Schottentor 074 796
0.14 café 0.49
0.14 Burgtheater 0.37
0.14 University 0.36
0.14 wienrathaus 0.25
0.14 Parlament 0.24

96.35 Rest 92.04

Cluster_id=18: The analysis of the semantics shows that the majority of the users use terms
related to Museums quartier. It is obvious that this cluster contains a lot of museums such as
Museumsquartier, Kunsthistorisches (POI) and Naturhistorisches Museum (POI). According
to the analysis of the semantics the majority of tweets are correlated with the Museums quartier
and less tweets are related to the aforementioned POI (Naturhistorisches Museunm and
Kunsthistorisches). In German terms Naturhsitorisches has a percentage of 0.51% to total terms
and NhM (abbreviation of Naturhistorisches Museum) has a percentage of 0.26% to total terms.
In English language, Naturhistorisches appears with a percentage of 0.13% to total terms. The
same percentage (0.13%) appears for the following terms: Kunsthistorischesmuseum,
exhibition and Kunsthalle. The table below displays the Top 10 Terms of this cluster for
English and for German Language.

Table 26 Top 10 terms for EN and DE for Cluster_id=18 for Twitter Data with HDBCAN 100

Top 10 Terms (EN) % Total 10 Terms

170 Museurn
1.57 MuseumsQuartier ~ 2.05
1.44 moderner 1.28
1.18 6.94 Kunst 1.8
0.39 Naturhistorisches ~ 0.51  9.51
0.13 Museumsquartier ~ 0.26
0.13 museumgquarter 0.26

kunsthistorischesmuseum [RORE] NhM 0.26

%
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0.13 quartier 0.26

Kunsthalle 0.13 Networking 0.26
93.06 Rest 90.49

Cluster_id=19: The analysis of the semantics shows us that the majority of the users use terms
related to Hofburg Palace. The common terms are Hofburg, Hofburg Vienna, Palace, Museum
and Imperial. Another common term is the ball with 0.37% total terms in English and Festsaal
with 0.58% to total terms in German. The following table presents the Top 10 Terms of this
cluster for English and for German Language.

Table 27 Top 10 terms for EN and DE for Cluster_id=19 for Twitter Data with HDBCAN 100

Total 10 Terms (EN) fr(i)% Sum(%)  Total 10 Terms

fr(i)%

Sum(%o)

187 Hofburg 8.18
0.75 Palace 1.75
0.56 museum 0.58
0.56 Festsaal 0.58
0.38 5.26 Imperial 0.58 1458
(ball kY Burgenland 0.58
0.19 hofburg_vienna 0.58
0.19 Strauss 0.58
0.19 Cafe 058
0.19 Mozart 0.58
94.74 Rest 85.42

Cluster_id=20: The analysis of the semantics shows us that the majority of the users use terms
related to Vienna State Opera. Also some users use terms related to the Albertina Museum and
to Karlsplatz. The common terms are Sacher, Hotelsacher, Staatoper, and café, Mozart,
Albertina and Karlsplatz. The English users use the German version for Karlsplatz and
Staatoper, with 0.32% and 0.24% to total terms correspondingly. The same terms appear to
have higher percentages for German users with 1.84% and 0.92% to total terms
correspondingly.

Table 28 Top 10 terms for EN and DE for Cluster_id=20 for Twitter Data with HDBCAN 100

Top 10 Terms (EN) fr(i)% Sum(%)  Top 10 Terms
(DE)
0.67 Karlsplatz 1.84
0.59 Sacher 111
0.47 Staatsoper 0.92
0.43 café 0.74
0.40 3.52 hotelsacher 0.73
0.32 Plachuttas 055  7.35
0.24 Mozart 0.55
0.20 Albertina 0.37
0.12 Torte 0.36
0.08 albertinamuseum ~ 0.18
96.48 Rest 92.65

fr(i)% Sum(%o)
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Cluster_id=22: The analysis of the semantics shows us that the majority of the users use terms
related to the St. Stephen’s Cathedral and its surrounded environment. The common terms are
Stephen’s, Cathedral, Stephansplatz and Heritage. It is worthy to point out that the English
users include in their tweets terms with German version such as Stephansdom and
Stephansplatz with 0.12% and 0.04% correspondingly. There is also important to mention that
terms in English (Ticket and Heritage) are published by German users by a percentage of 0.12%
to total terms.

Table 29 Top 10 terms for EN and DE for Cluster_id=22 for Twitter Data with HDBCAN 100

Top 10 Terms (EN) fr(i)% Sum(%)  Top 10 Terms
065 024
0.59 Stephen’s 0.24
0.12 stephenplatz 0.12
0.06 Innenstadt 012 145
0.04 1.64 Cathedral 0.12
0.04 Ticket 0.12
0.04 klingen 0.12
0.04 Heritage 0.12
0.04 Spaziergang 0.12
0.02 kunst 0.12
98.36 Rest 98.55

fr(i)% Sum(%o)

The next image illustrates the relationship between clusters and Points of Interest
(cluster_id=16 in orange color, the cluster_id=18 in blue color, the cluster_id=19 in green color
and the cluster_id=20 in light green). The Point of Interests have the following labels: (Hofburg
Palace: 27, Albertina Museum: 4, Vienna State Opera: 7, Kunsthistorische Museum: 2,
Naturhistorische ~ Museum:1, University of Vienna:16, Vienna City Hall:17,
Burgtheater:15,Parliament:19 and Volksgarten:3).
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Figure 28 Relation between the clusters and POIs (HDBCSAN 100): buildings and radius around the POI

4.3 Frequent Terms extracted from Wikipedia Articles

This sub chapter presents the results of the Wordclouds for each Point of Interest and depicts
the top 10 terms of frequency, obtained from the word list of the each word cloud. A table
displays the top 10 terms of frequency by percentages and the percentage of the rest terms.

Each term has a different frequency. In order to select the most frequent terms, we calculate

the percentage of frequency of each term based on the following function: fri(100) = tf;gl

100, where fr(i) is the count of a term and total is the total amount of counts and fri(100) is the
final value in form of percentage. For example the total amount of different terms of Albertina
Museum is 136, where the sum of terms is 700. So the most used term for Albertina Museum
in German language is the term “Albertina” with 13.29% of the total terms. The second term
in this ranking list is the term “Sammlung” with 8.86% of the total terms. The last in the top
ten list is the term “Albrecht” with 1.57% of the total terms. The top ten terms of frequency
represent the 42.29 % of the total terms and the REST terms represent the 57.71% of the terms.
The same visualization ways are used for the depiction of the top ten terms of frequency for
Albertina Museum based on Wikipedia articles in English language. According to the
following table, the list of the top ten terms of the Albertina Museum is different from the
previous top ten list. So the most used term for Albertina Museum in English language is the
term “Albertina” with 9.82 % of the total terms. The second term in this ranking list is the term
“Collection” with 8.93% of the total terms. The last in the top ten list is the term “Albrecht”
with 3.57% of the total terms. The top ten terms of frequency represent the 58.04 % of the total
terms and the REST terms represent the 41.96% of the terms.

*

Table 30 Top 10 Terms for EN and DE based on Wikipedia Articles for Albertina Museum

~ Albertina  9.82 58.04 Albertina  13.29  42.29
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~ collection ~ 8.93 Sammlung  8.86
[identifiers Y  8.04 Albert 4.00
_ 5.36 Direktor 3.14
[ buke T 536 Palais 2.86
PVArchdukel I  4.46 Herzog 2.71
P museum Y 446 Marie 2.29
P Alerechtil 357 Christine 1.86
AR 446 Zeichnungen  1.71
P ARigertN 357 Albrecht 1.57
[ Rest Y 4196 4196  100% REST 5771 5771  100%

Tow pie charts and one bar chart are used in order to interpret the results of the fore-mentioned
calculations. The Pie Chart is a way of visualizing data in percentages or proportions, especially
when there are clusters or different categories of data. The first pie chart displays the
percentages of the top ten terms, the most frequent terms and the percentage of the rest term as
a total value. The “rest” percentage consists of small % of different terms that are not of vital
importance to display it separately. The second pie chart shows the distribution of the top ten
terms by excluding the proportion of the REST terms. Each slice of the pie chart represents a
different term and its size corresponds to the value (numerical value) of the percentage. In
general, the bigger the slice, the bigger the percentage of the term. The bar chart consists of
rectangular bars whose lengths are proportional to the value of the percentage of the terms. The
x-axis displays the top ten terms, whereas the y-axis shows the percentages of the terms to total
terms.

Albertina Top Terms in German Language
vs REST of Terms (%) = Albertina

= Sammlung
Albert
Direktor

= Palais

= Herzog

= Marie

m Christine

m Zeichnungen

= Albrecht

1.57 1.71 m REST

Chart 1 Pie Chart of Top 10 Terms vs Rest for Albertina Museum (POIl) in DE
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Chart 2 Pie Chart of Top 10 Terms for Albertina Museum (POI) in DE
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Figure 29 Wordcloud for Albertina Museum in DE
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= collection
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m Duke
= Archduke
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Chart 4 Pie Chart of Top 10 Terms vs Rest for Albertina Museum (POI) in EN
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Chart 5 Pie Chart of Top 10 Terms for Albertina Museum (POI) in EN

47



Percentages of the Top 10 Terms of Frequency in English
Language (%)

% of terms to total
o N SN D 0]
o o o o o
5
. o
D
v
.
[e)]
% ”
B
D
N
(o)}
< N
7 .
()5 w
« I
A »~
« I
w
'
-

Chart 6 Bar Chart of Top 10 Terms for Albertina Museum (POI) in EN

- cuaneshrchiuke K7
 ==huiding;ir

O\ f,mm]mmers%m ,,

. Na o Diicial !
- Alhertinay,

e T T
-~ Hiise ﬁ

2

Figure 30 Wordcloud for Albertina Museum in EN

The results for the rest POI could be found in the Appendix. This section displays only the
comparing tables of the Top Ten Terms in German and English version.

Table 31 Top 10 Terms for EN and DE based on Wikipedia Articles for Belvedere Palace

Top 10 Terms  fr(i) % Sum(%) Total
EN

Top 10 of
Terms
DE
Belvedere 12.75 47.98 Belvedere 13.14

6.88 Schloss  7.99
4.45 Eugen 4.44
4.05 Franz 4.26
3.85 Prinz 4.09
3.85 Prinzen  2.13

fr(i) Sum(%) Total
%

43.69
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Upper 3.64 Garten 2.13
Belvedere

3.24 Oberen  1.95
2.83 Belvederes  1.78
2.43 Obere 1.78
52.02 100% Rest 56.31 100%

Table 32 Top 10 Terms for EN and DE based on Wikipedia Articles for Burgtheater

Top 10 Terms  fr(i) % Sum Total Top 10 Sum  Total
DE (%) Terms EN (%)

17.58 Burgtheater
6.06 theatre 6.25

3.64 Franz 2.50
3.03 Peter 2.19
2.42 Keglevich  1.88
2.42 director 1.88
2.42 Joseph 1.88
[ Ring PRV Theater 1.56
2.42 Adolf 1.56
1.82 Max 1.56
55.76 100% Rest 70.94 100%

Table 33 Top 10 Terms for EN and DE based on Wikipedia Articles for Hofburg Palace

Top 10 Terms  fr(i) % Sum(%) Total Top 10 Total
Terms EN %

DE
7.04 Wing 9.13
2.70 Hofburg 6.14
2.70 Imperial  5.35
2.02 Castle 4.09
1.87 Joseph 3.46
1.27 Emperor  3.31
1.20 Palace Sl
1.12 Hall 3.31
1.05 Square 2.68

Heldenplatz 0.90 Court 2.68

78.13 100% Rest 56.54 100%

Sum(%o)

Table 34 Top 10 Terms for EN and DE based on Wikipedia Articles for Hundertwasserhaus

Top 10 Terms DE fr(i)%  Sum(%) Total Top 10 TermsEN

130)
%
2373 7288 Hundertwasser ~ 30.11 84.95
9.32 house 12.90

B.47 Krawina 968
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Hundertwasserhaus 7.63 architect 7.53
Haus 6.78 architecture 5.38
Hundertwasser-Haus 5.08 Hundertwasserhaus  4.30
Architekten 3.39 Friedensreich 4.30
Bauwerke 3.39 German 4.30
Landstrafie 2.54 architectural 3.23
Architekt 2.54 Foundation 3.23

Rest 27.12 100% Rest 15.05 100%

Table 35 Top 10 Terms for EN and DE based on Wikipedia Articles for Kaisergruft

Top Ten Terms fr(i) % Sum(%) Total
D)=
Kaiser 9.78 Emperor
Erzherzog 7.55 Family 5.77
Maria 6.78 Tree 5.74
Erzherzogin 5.42 Maria 4.78
Karl 4.84 Archduke 4.31
Franz 4.45 buried 3.78
Ferdinand 4.26 Franz 3.05
Leopold 4.16 Ferdinand 2.75
Kaiserin 3.97 Empress 2.72
Gemahlin 3.39 Vault 2.59

45.40 100% Rest 57.38 100%

Top 10 Terms EN Sum(%) Total

Table 36 Top 10 Terms for EN and DE based on Wikipedia Articles for Karlskirche

Top 10 Terms DE fr(i) %  Sum(%)

10.27 34.86 church

Karl 4,32 Charles 5.33
Johann 4.05 Fischer 4.10
Borromaus 2.97 Borromeo 3.69
Kirche 2.70 Erlach 2.87
Bass 2.70 Roman 2.87
Kuppel 2.43 Karlskirche 2.46
Fischer 2.16 buildings 2.05
Stadt 1.62 Catholic 2.05
Bau 1.62 Church 2.05
Rest 65.14 100% Rest 65.16 100%

Total Top 10 Terms EN Sum(%) Total

Table 37 Top 10 Terms for EN and DE based on Wikipedia Articles for Karlsplatz

Top 10 Terms DE fr()%  Sum(%) Total Top10TermsEN fr(i) Sum(%) Total

%

Karlsplatz 12.54 30.75 Karlsplatz 1429 37.36
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Platz 2.99 Museum 4.95
Stadt 2.69 Karlskirche 2.75
Resselpark 2.39 building 2.75
Karlskirche 2.09 design 2.20
Museum 2.09 square 2.20
Kunstlerhaus 1.49 front 2.20
Kunstplatz 1.49 Park 2.20
Karntner 1.49 area 2.20
Projekt 1.49 Operngasse 1.65
Rest 69.25 100% Rest 62.64 100%

Table 38 Top 10 Terms for EN and DE based on Wikipedia Articles for Kunsthistorisches Museum

Top 10 Terms DE fr(i) %  Sum(%) Total Top 10 Terms EN

fr(i) Sum(%) Total
%
Museum 7.77 29.38 Museum 13.94 52.12
Sammlungen 3.25 museums 9.09
Sammlung 3.25 Art 6.67
Kunsthistorisches 2.82 Kunsthistorisches  5.45
Museums 2.82 collections 3.64
Kunsthistorischen 2.68 Collection 3.64
Direktor 2.40 building 2.42
Kunsthistorische 1.84 Portrait 2.42
Schloss 1.27 Madonna 2.42
Museen 1.27 Cellini 2.42
Rest 70.62 100% Rest 45.45 100%

Table 39 Top 10 Terms for EN and DE based on Wikipedia Articles for Maria am Gestade

Top 10 Terms DE fr(i)%  Sum(%) Total

Top 10 Terms EN

fr(i) Sum(%) Total

%
16.87  53.01 church 13.08 55.38
10.84 Maria 7.69
9.04 Gestade 6.92
3.01 Gothic 6.15
2.41 choir 5.38
2.41 nave 3.85
2.41 Catholic 3.08
2.41 Church 3.08
1.81 Danube 3.08
1.81 Art 3.08
46.99 100% Rest 44.62 100%
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Table 40 Top 10 Terms for EN and DE based on Wikipedia Articles for Mariahilf Kirche

Top 10 Terms DE fr(i) %  Sum(%) Total

Top 10 Terms EN

fr(i) Sum(%) Total
%
9.46  41.22 Mariahilf 13.10 66.67
7.43 Church 19.05
5.41 Catholic 5.95
4.73 Baroque 5.95

2.70 Roman 4.76
2.70 Paul 4.76
2.70 building 3.57
2.03 Johann 3.57
2.03 Franz 3.57
2.03 decoration 2.38
58.78 100% Rest 33.33 100%

Table 41 Top 10 Terms for EN and DE based on Wikipedia Articles for Musikverein

Top 10 Terms DE fr(i) %  Sum(%) Total

6.48

Top 10 Terms EN

Sum(%) Total

Hall 9.91
5.67 36.44 Musikverein 7.21

4.05 seats 6.31

3.64 halls 6.31

3.64 Saal 4.50

3.24 acoustics 3.60

3.24 Symphony 3.60 535

2.43 concert 3.60

2.02 venues 3.60

2.02 Musikvereinssaal ~ 2.70

63.56 100% Rest 48.65 100%

Table 42 Top 10 Terms for EN and DE based on Wikipedia Articles for National Library

Top 10 Terms DE fr(i)%  Sum(%) Total

Library
4.34 collection 8.54
4.34 National 5.03
3.85 books 3.18
2.98 Museum 2.35
199  otSl Imperial 2.18

Top 10 Terms EN  fr(i) Sum(%) Total

1.74 Nationalbibliothek ~ 2.01  ,, gg
1.49 Papyrus 1.84
1.36 Department 1.51
1.36 World 1.51
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68.49 100% Rest 57.12 100%

Table 43 Top 10 Terms for EN and DE based on Wikipedia Articles for Parliament

Top 10 Terms DE fr(i) %  Sum(%) Total

Top 10 Terms
EN %

Sum(%) Total

12.76 building

6.58 Parliament 567  40.71
5.35 Hall 5.11

3.29 Council 4.96

3.29 Chamber 3.97

3.29 House 3.97

2.88 National 2.70

2.88 Federal 2.27

2.47 Pillars 2.13

2.47 marble 2.13

54.73 100% Rest 59.29 100%

Table 44 Top 10 Terms for EN and DE based on Wikipedia Articles for Peterskirche

Top 10 Terms DE fr()%  Sum(%) Total

14.07

13.33 48.15 Peterskirche 6.5

3.70 Opus 5

2.96 Dei 5

2.9 Holy 35

2.22 University 3 50.5
222 Baroque 3

2.22 building 2.5

Prinzipal 2.22 Catholic 25

222 Roman 25

Rest 51.85 100% Rest 49.5 100%

church

Table 45 Top 10 Terms for EN and DE based on Wikipedia Articles for Wiener Prater

Top 10 Terms DE fr(i) %  Sum(%) Total Top10TermsEN fr(i) Sum(%) Total

%
1843

40.54 Prater 30.59 76.47
4.36 Castle 7.06
Praterstern 3.35 Palace 7.06
Wourstelprater 2.68 park 5.88
Lusthaus 2.68 Wourstelprater 4,71
Donau 2.01 railway 4.71
Weltausstellung 1.84 Emperor 4,71
Stuwer 1.84 area 4.71
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168 Liliputbahn 353

168 Royal 353
59.46 100% Rest 23.53 100%

Table 46 Top 10 Terms for EN and DE based on Wikipedia Articles for Rathaus

Top 10 Terms DE fr(i) %  Sum(%) Total

Top 10 Terms EN

fr(i) Sum(%) Total

%
12.06  38.41 Hall 22.95 62.30
Rathauses 5.40 City 14.75
Stadt 4.44 Rathaus 4.10
Rathausplatz 3.17 Floor 4.10
Stock 3.17 Rathausmann 3.28
Festsaal 2.54 ballroom 3.28
Veranstaltungen 1.90 Tower 3.28
Blrgermeister 1.90 government 2.46
Rathauspark 1.90 buildings 2.46
Ringstralie 1.90 Rathausplatz 1.64
Rest 61.59 100% Rest 37.70 100%

Table 47 Top 10 Terms for EN and DE based on Wikipedia Articles for Schénbrunn Palace

Top 10 Terms DE  fr(i) % Sum(%) Total Top 10 Terms fr(i) Sum(%) Total

EN %

14.06 Schénbrunn  15.90 48.25
11.30 Palace 11.86
4.08 gardens 458
3.42 Gloriette 3.23
2.75 Roman 2.96
2.28 garden 2.43
2.18 Schloss 2.16
1.99 area 1.89
1.99 Baroque 1.62
1.99 Castle 1.62
53.94 100% Rest 51.75 100%
Table 48 Top 10 Terms for EN and DE based on Wikipedia Articles for Vienna State Opera

Top 10 Terms DE  fr(i)) % Sum(%) Total Top 10 Terms fr(i) Sum(%) Total

EN %

Opera 14.68 37.32
4.73 State 5.45

4.62 Staatsoper ~ 2.94
4.14 Franz 2.73
3.20 building 2.52
2.37 performance  2.10
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Karl 2.01 Orchestra 1.89
Dirigent 1.78 Mahler 1.68
Rudolf 1.66 Josef 1.68
Opernhaus 1.54 Karl 1.68
Rest 65.09 100% Rest 62.68 100%

Table 49 Top 10 Terms for EN and DE based on Wikipedia Articles for St.Stephen’s Cathedral

Top 10 Terms DE  fr(i)) % Sum(%) Total Top 10 Terms fr(i) Sum(%) Total
EN %
9.91 Cathedral 10.13 39.80
7.41 Stephen's 478
5.00 church 478
2.89 German 3.91
2.89 tower 3.76
2.02 Stephansdom  3.47
1.92 bell 3.18
1.73 Emperor 2.17
1.73 Roman 1.88
1.73 Chapel 1.74
62.75 100% Rest 60.20 100%

Table 50 Top 10 Terms for EN and DE based on Wikipedia Articles for University of Vienna

Top 10 Terms DE fr(i) %  Sum(%) Total

Top 10 Terms  fr(i)
EN %

Sum(%) Total

18.35 University ~ 24.76 49.05
Fakultat 6.72 students 3.65

Karl 3.62 Library 3.65
Universitaten 2.58 Faculty 3.33
Hauptgebaude 2.07 Sciences 3.17
Studenten 2.07 Universities 2.54
Kurt 2.07 building 2.22
Fakultaten 1.81 academic 2.06
University 1.81 Faculties 1.90
englisch 1.81 Medical 1.75
Rest 57.11 100% Rest 50.95 100%

Table 51 Top 10 Terms for EN and DE based on Wikipedia Articles for Volksgarten

Top 10 Terms DE fr(i)% Sum(%) Total Top 10 Terms fr(i) Sum(%) Total

EN %

15.34 Monument  8.74 57.28
5.68 Garden 8.74

4.55 park 8.74

455 Volksgarten ~ 7.77
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: Empress 5.3
: Elizabeth 3.88
: Franz 3.88
: rose 3.88
. Grillparzer ~ 2.91

Grillparzerdenkmal . Rosegarten 291

. 100% Rest 42.72 100%

Table 52 Top 10 Terms for EN and DE based on Wikipedia Articles for Naturhistorisches Museum

Top 10 Terms DE fr(i)% Sum(%) Total Top 10 fr(i) Sum(%) Total

Terms EN %

10.96 Museum 17.35 65.30
9.79 History 10.73

8.39 Natural 9.15

6.99 Hall 7.89

5.13 collection 5.36

4.20 expedition  3.79

3.26 Franz 3.15

3.03 exhibition 2.84

2.80 minerals 2.52

2.56 objects 2.52

42.89 100% Rest 34.70 100%

5. Discussion and Future Work
5.1 Discussion

The topic of the current Master Thesis is: Comparing Social Media Topics of Interest
associated with Points of Interest according to user’s origin. The central theme of this master
thesis is to extract and visualize topics of interest associated with places based on social media
sources. Checking how these topics of interest related to user’s place of origin is an additional
factor of the current research. The research question of the current master thesis is the
following:

» How similar are the terms extracted from Geosocial Media (Twitter and Flickr) and
Wikipedia articles when associated to the Points of Interest?

The Research Question and the following sub-question could be answered by comparing terms
from Wikipedia and terms from Flickr. The similarity is defined by mentioning the common
terms and the percentages of their appearance based on a top ten list.

» How similar are the frequencies of each term according to user’s place of origin?
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According to limitation of the existing data, Twitter is the only Geosocial media data set, which
contains information of regions of origin. Those data sets contain the information of the place
of origin (in case of Twitter data) and the language (in case of Wikipedia articles). As it
mentioned in chapter of 3.2 the word “language” such as German Language or English
Language, or the use of the word “users” such as German users or English users refers to the
region of origin. The POIs and the clusters that are related with them are the following:
(mentioned as relations).These comparisons derived from the tables of the top ten terms that
could be found in the part of results (chapter 4.2.3 and 4.3).

15t relation: Schonbrunn Palace

For German version: The common terms are Schloss, SchloR, Schénbrunn. Wikipedia article
has a higher percentage of appearance of the term Schloss with 14.06% than Twitter cluster
with 1.91%. The term “Schonbrunn” has a higher percentage in Wikipedia than in Twitter with
11.30% in Wikipedia versus 8.06% in Twitter. Users of the Twitter use the term “Tiergarten”
with a value of 0.96% to total terms. The same term does not exist in the top ten list of
Wikipedia articles. Also it is worthy to point out the Twitter data contain terms in English, such
as the term “Gardens” with 0.96% to total terms instead of the use of the term “Garten” that
appears in Wikipedia article with 1.99% to total terms.

For the English version: The common terms are Schonbrunn, Palace, garden, Schloss. The
common terms appear with higher percentages in data derived from Wikipedia articles than
data derived from Twitter data. Similar to the behavior of the German users, the Twitter English
users post terms in German. These terms here are: Schénbrunn with a 1.12% to total terms,
Schloss with 0.37% to total terms and wienerphilharmoniker with 0.19% to total terms.

2"d relation: Wiener Prater

For German version: The common terms are: Prater, Pratestern and Wurstelprater. Wikipedia
article has a higher percentage of appearance of the term Prater with 18.43% than Twitter
cluster with 4.33%. The term “Pratestern” frequency has a value of 0.87% to total terms in
Twitter and a value of 3.35% to total terms in Wikipedia articles.

For the English version: The common term is only the term “Prater” with 3.05% to total terms
in Twitter versus 30.59% to total terms in Wikipedia. In Twitter exist some terms in German
alphabet such as: “Pratestern”, “Wurstelprater” and “wienerprater” with 1.22%, 0.20% and
0.20% to total terms correspondingly.

3rd relation: Mariahilf Kirche

For German version: The common term is “Mariahilfer”. Wikipedia term “Mariahilfer” has a
higher percentage of appearance with 7.43% to total terms than Twitter “Mariafilfer” term with
2.82% to total terms. Also, the Wikipedia top ten terms are more related to the church than the
terms of the Twitter that related to the street of Mariafilfstasse. In this category belong terms
such as “Mariahilferstrasse” and or “shopping” or “spazieregang” have percentages of 1.13%,
0.28% and 0.28% to total terms. Also, here the German users use terms in English such as the
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term “shopping” with 0.28% to total terms. Terms such as “Heiligen” or “Heilige” occur only
in the top ten list of Wikipedia with 5.41% to total terms and 2.70% to total terms
correspondingly.

For the English version: There is no coincidence between the top ten terms of Wikipedia list
and the top ten list of Twitter cluster. The terms derived from Wikipedia article refer to the
church and its architecture, whereas the terms of the Twitter list refer to the activities and more
general information. Wikipedia most common term is “Marifilf” with 13.10% to total terms,
whereas Twitter most common is “café” with 0.81% to total terms.

4th relation: Rathaus

For German version: The common terms are Rathaus, Rathausplatz. Wikipedia article has a
higher percentage of appearance of the term Rathaus with 12.06% than Twitter cluster with
1.35% to total terms. The same occurred for the second common term, “Rathausplatz” that has
3.17% to total terms in Wikipedia versus 0.86% to total terms in Twitter.

For the English version: The common terms are Rathaus and Rathausplatz. So, the common
terms are the same with the German version. English uses use the terms of Rathaus and
Rathausplatz in German language and not in English version. The common terms appear with
higher percentages in Wikipedia than in Twitter list. An example of this is the term “Rathaus”
with a value of 4.10% in Wikipedia list versus 1.27% in Twitter list.

5t relation: Naturhistorisches and Kunshistorisches Museum

For German version: The common terms are Museum and Naturhistorisches. Wikipedia article
has a higher percentage of appearance of the term Museum with 7.77% to total terms and 9.79%
to total terms than Twitter cluster with 2.57% to total terms. The term “Kunsthistorisches” is
not in the top ten list of Twitter data, whereas in the Wikipedia article has 2.68% to total terms.

For the English version: The common terms are Museum and exhibition. The Museum 13.94%
and 17.35% to total terms whereas the Twitter percentage is 1.70% to total terms. The term
“exhibition” occurs in the 9" place of the top ten terms in Twitter list with 0.13% to total terms,
whereas in the Wikipedia article comes to the 8" place of the top ten list with 2.84% to total
terms.

6% relation: Hofburg

For German version: The common term is Hofburg. The term “Hofburg” appear with similar
percentage to total terms based on the top ten list of Wikipedia and on the top ten list of Twitter
(7.04% to total terms for wikipedia list and 8.18% to total terms for Twitter list). The “Schloss”
appear with 1.87% in Wikipedia whereas the term “palace” is used for German users instead
of Schloss with 1.75% to total terms. Also terms such as “museum” and “imperial” share the
same percentage of appearance with 0.58% to total terms.

For the English version: The common terms are Hofburg, Palace and Imperial. Wikipedia
articles have higher percentages of appearance of the common terms in comparison with the
Twitter. The “Hofburg” has 6.14% to total terms in the Wikipedia list, whereas has 1.87% to
total terms in Twitter’s list. Palace appears with 3.31% in Wikipedia list, whereas 0.75% in the
Twitter top ten list. The term “Imperial” is the third used term based on Wikipedia list with
5.35% to total terms and is the 5" used term on Twitter’s list with 0.19% to total terms.
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7% relation: Vienna State Opera

For German version: The common term is Staatsoper. The “Staatsoper” has a higher
percentages of appearance (8.88%) in Wikipedia than in Twitter (0.92% to total terms).
Wikipedia top ten list based more on terms related with music such as “Musik”, “Libretto” or
“Dirigent” with 4.73%, 4.20% and 1.78% to total terms respectively. On the other hand terms
from Twitter top ten list related to the surrounding environment of the Vienna State Opera,
such as “hotelsacher”, “sacher” and “café” with 0.73%, 1.11% and 0.74% to total terms
correspondingly.

For the English version: The common terms are Opera and Staatsoper. Wikipedia articles have
higher percentages of appearance of the common terms in comparison with Twitter terms.
“Opera” is the first place of the top ten Wikipedia list with 14.68% to total terms, whereas is
in the second place of the top ten Twitter list with 0.59% to total terms. Staatsoper has a value
of 2.94% to total terms for Wikipedia and 0.24% for Twitter. The terms of the Twitter list are
more related to the surrounding environment of the Vienna State Opera. The examples of terms
are similar to the German terms: “café¢”” with 0.47% to total terms and “hotelsacher” with 0.12%
to total terms. Wikipedia terms are related more to music. Examples are: “performance” with
2.10%, “Orchestra” with 1.89% and “Mahler” with 1.68% to total terms.

8t relation: Stephansdom

For German version: The common term is Stadt. The “Stadt” has a higher percentage of
appearance (2.89%) in Wikipedia than in Twitter (0.24% to total terms). Terms related to the
cathedral are “Stephansdom” with 7.41% to total terms and comes to the second place of the
top ten list and “Stephan” as the third most occurred term in Wikipedia list with 5% to total
terms. Terms related to the cathedral from Twitter list are “Stephens” with 4.78% to total terms
(the second place of the list) and “Stephensplatz” in the third place of the top ten list with 0.12%
to total terms. Terms in English language used by German user. Typical examples of them are
the terms “ticket” and “heritage” with 0.12% to total terms.

For the English version: The common terms are Cathedral, Stephen and Stephansdom.
Wikipedia articles have higher percentages of appearance of the common terms in comparison
with Twitter terms. The term “Cathedral” is the first one in the Wikipedia list with 10.13%
whereas in the Twitter list is the second with 0.59% to total terms. The term “Stephens” appear
with 4.78% to total terms for Wikipedia and 0.65% to total terms for Twitter gaining the first
place in the top ten list. The English version includes the term of “Stephansdom” in German
language with 3.47% to total terms for Wikipedia and 0.12% to total terms for Twitter (3" top
ten term).

To sum up, the similarity was defined by mentioning the common terms and the percentages
of their appearance based on a top ten list. From the discussed comparison, it is derived that
there are eight relations between clusters of Twitter and Points of Interest from Wikipedia
Articles.

> Are the same terms present in all the Geosocial Media (Twitter and Flickr)?

Results of the comparison of data from Flickr and Twitter could answer the aforementioned
sub-question. Due to data limitations, this comparison does not take into account the factor of
place of origin. The POIs and the clusters that are related with them are the following:
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(mentioned as relations).These comparisons derived from the tables of the top ten terms that
could be found in the part of results (chapter 4.1 and in the appendix).

15t relation: Schonbrunn Palace

2 ¢

The common terms are “Schonbrunn”, “Palace”, “Schloss”, “tiergarten”, “garden”. The first
place in the top ten list is “Schonbrunn” in both data sets with 4.71% to total terms for Twitter
and 3.61% to total terms for Flickr. The percentages of the top ten comparing lists are in the
same ranges (from 0 to 5%). Twitter’s top ten list includes two different types for expressing
the palace (“Schloss” with 1.40% and the term “Schlof8” with 2.07% to total terms). The term
of “Schloss” has 0.69% to total terms according to Flickr top ten list. The term “concert” appear
in the 6" place of the Twitter’s list (0.10% to total terms) and not in the list derived from Flickr
data. The term “gloriette” comes in the 9™ place of the Flickr top ten list with 0.61% to total
terms and does not appear in the Twitter top ten list.

2"d relation: Wiener Prater

The common terms are “Prater”, “Riesenrad”, “Pratestern”, “ferriswheel”, “park” and
“wurstelprater”. The term “prater” is the most frequent term for both top ten lists (2.55% to
total terms for Twitter and 5.03% to total terms for Flickr). The percentages of the top ten
comparing lists are in the same ranges (from 0 to 5%). There is a variety of terms referring to
the Riesenrad for both data sets. Examples of that are “Riesenrad”, “wheel” and
“wienerriesenrad” for Flickr with 1.58%, 0.48% and 0.28% to total terms respectively. The
Twitter top ten list contains the terms of “Riesenrad” and “Rode” in the 2" place and 7*" place
of the list (0.72% and 0.07% to total terms correspondingly). The term “park” is in the 5" place
of the top ten list for both data sets (0.13% to total terms for Twitter and 0.47% to total terms
fort Flickr).

3rd relation: Mariahilf kirche

The common terms are “mariafilf” with 0.06% to total terms for Twitter data and 0.98% to
total terms for Flickr data. Similar terms to the most common term are ‘“Mariafilfer” (first in
the top ten list of Twitter) and “mariahilferstrasse”, “mariahilfestase” (2" and 3" place of the
Flickr top ten list with 0.37% and 0.63% to total terms). It is worthy to point out that Flickr top
ten list contains terms relates to the church such as “church” with 0.32%, “mariahilferkirche”
with 0.24%, “kirche” with 0.23% to total terms, whereas those terms are not included in the
Twitter’s top ten list. The term related to architecture appears in two different forms such as
“architecture” and “architektur” of the Flickr’s list. The top ten list of Twitter data includes
more terms related to the external activities such as “cinema”, “dancehall” and “café” than the
list of Flickr

4™ relation: Rathaus

The common terms are “Rathaus”, “Rathausplatz”, “hall”, “burgtheater” and “rathauspark”.
The percentages belong to the same range of (0-3%). Flickr list includes terms related to
“Rathaus” with the following terms: “cityhall” with 0.50% to total terms and “townhall” with
0.34% to total terms and “hall” with 0.23% to total terms. The first term in the top ten list for
Twitter is “Universitiat” with 0.96% to total terms, whereas the first term of Flickr list is
“rathaus” with 2.24% to total terms.

5% relation: Naturhistorisches and Kunsthistorisches Museum
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The common terms are “museum” and “art” and “maria-theresienplatz”.The term “museum”
is in the second and first place of the top ten list for Twitter and Flickr respectively. The term
“art” has a value of 0.28% to total terms for Twitter and 0.71% to total terms for Flickr. Another
common term to the term “art” is the term “kunst” that comes 4" in the Twitters top ten list
(0.33% to total terms). The top test list includes terms that are relevant to Museumsquartier
such as “Museumsquartier” whereas the top ten list of Flickr does not include those kind of
terms.

6% relation: Hofburg Palace

The common terms are “Hofburg” and “Palace” and “imperial” and “horses”. The term
“Hofburg” is the first term in the both top ten lists (3.18% to total terms for Twitter and 2.57%
to total terms for Flickr). The term “Palace” is one of the most frequent terms for both sources
(the second place for Twitter with 1.03% to total terms and the 4" place for Flickr with 0.72%
to total terms). The percentages belong to the same range of (0-4%). Twitter list contains terms
related to ball such as “ball” with 0.26% to total terms or “hofburgsilvesterball” with 0.09% to
total terms. Flickr list contains terms related to architectural crafts such as “architecture”,
“monument” and “statue”.

7t relation: Vienna State Opera

The common terms are “Staatsoper” and “Oper” and “albertina” and “opera” and “museum”.
The term “Staatsoper” is the first term in Twitter’s top then list and third in Flickr’s list (with
0.57% to total terms and 0.95% to total terms correspondingly). The Twitter top ten list includes
terms related to the surrounding environment such as the term “café¢” and “Sacher” (third and
second place of the list respectively). On the other hand Flickr list includes terms related to the

buildings of the surrounding environment. These terms are “building”, “operahouse” and
“museum” with 0.32%, 0.30% and 0.51% to total terms respectively

8t relation: Stephansdom

The common terms are “Cathedral” and “Stephansdom” and “architecture” and
“Stephansplatz”. In both top ten lists “Cathedral” is the second most frequent term with 0.41%
to total terms for Twitter and 1.39% to total terms for Flickr. The term “Stephansdom” takes
the first place in Flickr list with 2.33% to total terms, whereas the term “Stephens” takes the
first place in Twitter’s list with 0.45% to total terms.

To sum up, the similarity was defined by mentioning the common terms and the percentages
of their appearance based on a top ten list. From the discussed comparison, it is derived that
there are eight relations between clusters of Twitter and cluster of Flickr.

The last sub-question of the thesis is:
» What proportion of POI present in Geosocial Media (GSM)?

The analysis of semantics of Flickr data shows that 15 clusters are related to specific Points of
Interest (POI). The total amount of clusters is 35 derived by the execution of HDBCAN
algorithm. So, the presence of POI in Flickr is 15/35 and the percentage is 42.85%.The analysis
of the semantics of Twitter divides into three categories:
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e The total amount of clusters is 3 derived by the execution of HDBCAN 300 algorithm.
The analysis of these data shows that 2 clusters are related to specific Points of Interest
(PQI). So, the presence of POl in Flickr is 2/3 and the percentage is 67%.

e The total amount of clusters is 9 derived by the execution of HDBCAN 200 algorithm.
The analysis of these data shows that 3 clusters are related to specific Points of Interest
(PQI). So, the presence of POl in Flickr is 3/9 and the percentage is 33%.

e The total amount of clusters is 23 derived by the execution of HDBCAN 100 algorithm.
The analysis of these data shows that 8 clusters are related to specific Points of Interest
(POI). So, the presence of POl in Flickr is 8/23 and the percentage is 35%.

To sum up, the current thesis answered the Research Question and the sub-questions. It is
worthy to mention the following limitations and acceptances

> In the current master thesis the use of the word “term” refers to any kind of textual
source. So texts, hashtags, words, tags (Flickr) or tweets (Twitter) are considered as
terms. The extraction of the terms from Wikipedia Articles, Twitter and Flickr could be
implemented during the analysis of the semantics.

» Also, it is worthy to point out that the use of the word “language” like German
Language or English Language, or the use of the word “users” like German users or
English users refers to the region of origin.

> It is worthy to point out that VVolkstheater/People’s Garden, Wiener Prater/Prater Park

and Karlsplatz/Charle’s square are considered as Points of Interested because of their

high importance according to the ranking lists.

The selection of POI (Points of Interest) based on authoritative and commercial data

sources, list provided by Vienna Tourist Board

Only Twitter contains information of regions of origin

Wikipedia articles in German and English language

The selection of the location of the POI and the size of its surrounded area

Unpredictable errors of creating the top ten list due to the process of editing the wordlist

are related to the occurrence of deficits of analysis of the semantics, case that could also

influence the quality of the percentages of the terms

Y

YV VYV

5.2 Future Work

This sub-chapter gives an overview of the possible future work. Further research is needed in
order to examine the influence of people from different places of origin. It would be interesting
to compare top ten terms from different places of origin. Different places of origin could be
clustered into groups and new researches could examine the differences between people from
North, South or Central Europe. Another indicator of clustering the group of people could be
the age. That gives the opportunity to future researchers to study the differences of terms
according to user’s age.

Further studies should take into account more Geosocial Media such as Instagram or
Foursquare or Panoramio and observe the impact of terms derived from this new source. That
give researches the possibility to make comparisons between the most frequent terms based on
different sources.
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Further research should take into account the perspective of time and examine if the same terms
vary over time. This could provide valuable information about the occurrence of the semantics
in terms of temporal analysis.

Additional work is needed in order to include more Points of Interest and examine their
influence with the terms. Future researches should establish a new approach in case of
overlapping. That occurs when two Points of Interest are too close (in terms of adjacency) and
the area around them sharing the same terms.

5.3 Conclusion

The comparison of the results for Twitter and Wikipedia data shows that the percentages of
terms based on Wikipedia Articles are higher than the percentages of terms based on Twitter
data.

Another general outcome of the comparison is the fact that the ten top list based on German
perspective includes English words. A typical example of this is the use of the term “Gardens”
instead of “Garten”. Other similar examples are “ticket” and “heritage”. It is also worthy to
mention that for the majority of the terms that refers to a name of a Point of Interest, English
users use the term in German language. Some characteristic examples are the following terms:
“Schloss” or “SchloR” instead of “Palace” and “Schénbrunn” instead of Schoenbrunn.

The comparison between Twitter and Wikipedia terms shows that in most cases the number of
the common terms based on English top ten lists is bigger than the number of common terms
derived from German top ten lists. The only exceptions are Mariahilfe kirche that has no
common terms in English language and Wien Prater that has more common terms is German
than in English version.

The comparison between Flickr and Twitter data set terms based only on terms. It was
impossible to take into account the place of origin because there is not that type of information
in the examined data set. In most cases the common terms between Flickr and Twitter top ten
lists are around 4 or 5 words. That means that half of the terms of the list are the same in both
top ten lists. The only exception is the case of Mariahilf Kirche that has only one common term
in the examined top ten lists. It is worthy to point out that the range of the percentages for both
data set is similar. For example, the Twitter and Flickr range of percentages is from 0 to 5 (%).
Both top ten lists contain terms that has the same meaning but in different language. Examples
of these occurrences are: “Riesenrad”, “wheel”, “Rode” and “wienerriesenrad” or “Schloss”,
“Schlol?” and “Palace”. Another similarity between these two different type of data sources is

that the in their top ten list occurred terms related to activities such as “shopping”, “café”,
“cinema”.
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= Emperor

= Family

u Tree
Maria

= Archduke

= buried

= Franz

= Ferdinand

= Empress

= Vault

Percentages of the Top Terms in English Language for
Kaisergruft (%)
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Karlskirche:

Karlskirche Top Terms in German Language vs REST of
Terms (%)

= Karlskirche

= Karl

= Johann
Borromaus

= Kirche

= Bass

m Kuppel

m Fischer

m Stadt

= Bau

m Rest

Karlskirche 10 Top Terms in German Language (%)

1.6 = Karlskirche

N

1.62
= Karl

= Johann
Borromaus

= Kirche

= Bass

= Kuppel

= Fischer

= Stadt

= Bau

Percentages of the Top 10 Terms in German Language for
Karlskirche (%)

120 90027
©
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Karlskirche Top Terms in English Language vs REST of Terms
(%)

= church

= Charles

5.33 ,
= Fischer
4.10
Borromeo
3.69
m Erlach
) 287
287 = Roman
\\2.46 m Karlskirche
\ ® buildings
2.05 2.05
\ m Catholic
2.05 m Church

m Rest

Karlskirche 10 Top Terms in English Language

= church

= Charles

= Fischer
Borromeo

®m Erlach

= Roman

= Karlskirche

m buildings

m Catholic
m Church
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7.0
6.0
5.0
4.0
3.0

% of terms to total

2.0
1.0
0.0

Karlsplatz:

Percentages of the Top 10 Terms in English Language for
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Karlsplatz Top Terms in German Language

vs REST of Terms (%)

2.69

1.49

1.49
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= Karlsplatz

= Platz

= Stadt
Resselpark

m Karlskirche

= Museum

m Klinstlerhaus

m Kunstplatz

m Karntner

= Projekt

m Rest



% of terms to total

Karlsplatz 10 Top Terms in German Language (%)

149 149 = Karlsplatz

1.49 = Platz

1.49 = Stadt

= Resselpark

m Karlskirche

= Museum
m Kiinstlerhaus
m Kunstplatz

m Karntner

= Projekt

Percentages of the Top 10 Terms in German Language for
Karlsplatz(%)
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% of terms to total

16
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Karlsplatz Top Terms in English Language vs REST
of Terms (%)

= Karlsplatz

= Museum

= Karlskirche
building

= design

m square

= front

= Park

® area

= Operngasse

m Rest

Karlsplatz 10 Top Terms in English Language (%)
= Karlsplatz

= Museum

= Karlskirche
building
= design

= square
m front
m Park

® area

m Operngasse

Percentages of the Top Terms in English Language for Karlsplatz

(%)
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Kunsthistorisches Museum:

Kunsthistorisches Museum Top Terms in German

Language vs REST of Terms (%)

3.25
2.82

2.82
2.68
/ 7240

1.84

1.27
1.27

= Museum

= Sammlungen

= Sammlung
Kunsthistorisches

= Museums

= Kunsthistorischen

m Direktor

m Kunsthistorische

= Schloss

= Museen

m Rest

Kunsthistorisches Museum 10 Top Terms in German Language
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= Museum

= Sammlungen

= Sammlung
Kunsthistorisches

= Museums

= Kunsthistorischen

= Direktor

m Kunsthistorische

m Schloss

= Museen



Percentages of the Top 10 Terms in German Language for
Kunsthistorisches Museum (%)
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Kunsthistorisches Museum Top Terms in English
Language vs REST of Terms (%)
= Museum

= museums

= Art
Kunsthistorisches

m collections

= Collection

m building

m Portrait

m Madonna
\_3.64 .

m Cellini

‘\ 364
2. 42 2. 42

m Rest
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% of terms to total

Kunsthistorisches Museum 10 Top Terms in English

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

2.42
2.42

Language (%)

2.4 242 = Museum

V = Collection
m building

= museums
= Art
Kunsthistorisches

= collections

m Portrait
= Madonna

m Cellini

Percentages of the Top 10 Terms in English Language for Kunsthistorisches
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Maria am Gestade:

Maria am Gestade Top Terms in German Language
vs REST of Terms (%) = Kirche

= Maria

= Gestade
Langhaus

= Stadt

= Orgel

= Chor
= |age
- m Superoktavkoppel

\2 41 m Geschichte
[ \
1.81 _/1.81/2.41 241 2.41 = Rest

Maria am Gestade 10 Top Terms in German
Language (%)

= Kirche
ya1 181 1.81 = Maria
_\ = Gestade
2.41
Langhaus
2'41\ u Stadt
2.41 ‘ = Orgel
3.01 = Chor
= Lage
m Superoktavkoppel
= Geschichte
Percentages of the Top 10 Terms in German Language for Maria
am Gestade (%)
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Maria am Gestade Top Terms in English Language

vs REST of Terms (%)

7.69

/l\\\

3083 3.85

3.08

u church

= Maria

= Gestade
Gothic

= choir

= nave

m Catholic

m Church

m Danube

m Art

= Rest

Maria am Gestade 10 Top Terms in English Language

(%)

- Sh
R

= church

= Maria

= Gestade
Gothic

= choir

= nave

m Catholic

= Church

= Danube

= Art

Percentages of the Top 10 Terms Gestade in English language (%)

14.0 13.08

12.0
10.0
8.0
6.0
4.0
2.0

0.0

church  Maria Gestade Gothic

7.69
6.92
6.15
5.38
I I 3.85

choir

3.08 3.08 3.08

nave Catholic Church Danube

terms
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Mariahilfe Kirche:

Mariahilfe Kirche Top Terms in German
Language vs REST of Terms (%) » Kirche

= Mariahilfer

= Heiligen
Mariahilf

= Geyling

= Heilige

m Joseph

m Glasmalereien

= Glasmalerei

= Pfarrkirche
2. 03 2.03 m Rest

Mariahilfe Kirche 10 Top Terms in German
Language (%)

= Kirche

= Mariahilfer

= Heiligen
Mariahilf

= Geyling

= Heilige

= Joseph

m Glasmalereien

= Glasmalerei

m Pfarrkirche
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Percentages of the Top 10 Terms in German Language for Mariahilfe
Kirche (%)
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Mariahilfe Kirche Top Terms in English Language vs
REST of Terms (%)

= Mariahilf

u Church

= Catholic
Baroque

= Roman

= Paul

m building
= Johann
2.38 -
3 57 m Franz
= decoration

3.57
3.57 476 4.76

m Rest
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% of terms to total

Mariahilfe Kirche 10 Top Terms in English Language
(%)

= Mariahilf

= Church

= Catholic
Baroque

= Roman

= Paul

= building

= Johann

m Franz

= decoration

Percentages of the Top 10 Terms in English Language for Mariahilfe Kirche

(%)
20 19.05
18
16
14 13.10
12
10
8 5.95 5.95
6 4.76 4.76
3.57 3.57 3.57
4 2.38
: B 1 0 =
0
Mariahilf ~ Church  Catholic Baroque Roman Paul building  Johann Franz  decoration
terms
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Musikverein:

Musikverein Top Terms in German Language vs
REST of Terms (%)

= Saal

= Musikverein

= Orgel
Rieger-Orgel

® Gesellschaft

= Musikfreun
de

m Register

m Sdle

Musikverein 10 Top Terms in German Language
(%)

% of terms to total

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

2.02
2.43

2.0

N

= Saal

= Musikverein

= Orgel
Rieger-Orgel

= Gesellschaft

= Musikfreunde

m Register

m Sdle

= Akustik

m Hansen

Percentages of the Top 10 Terms in German Language for
Musikverein (%)
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Musikverein Top Terms in English Language vs
REST of Terms (%) = Hall

= Musikverein

/.21 = seats
A halls

6.31 = Saal
‘\\\4-50 = acoustics

T 3.60

3.60
3.60

= Symphony
2.70J 3.60

Musikverein 10 Top Terms in English Language

(%) = Hall

= Musikverein

2.7

o

= seats

halls
= Saal
= acoustics
= Symphony
m concert
® venues

m Musikvereinssaal
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Percentages of the Top 10 Terms in English Language for Musikverein

(%)
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National Library:

National Library Top Terms in German Language
vs REST of terms (%) = Nationalbibliothek

= Bibliothek

= Sammlung

4.34 Hofbibliothek
3.85 = Biicher

2.98 298 159 = Handschriften
\\ 174 " Werke

\ m Bestande
1.49
m kaiserlichen
1.36

= Kaiser
1.36

m Rest
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National Library 10 Top Terms in German
Language (%)

1.36 1.36 = Nationalbibliothek

1.49 = Bibliothek
= Sammlung
= Hofbibliothek
= Biicher

= Handschriften
= Werke

m Bestdnde

m kaiserlichen

= Kaiser

Percentages of the Top 10 Terms in German Language for National
Library (%)
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% of terms to total

16
14
12
10

o N B O

National Library Top Terms in English Language vs

REST of Terms (%)

<

[l 1.84
51 451

N\

= Library

= collection

= National
books

= Museum

= [mperial

m Nationalbibliothek

m Papyrus

= Department
= World

m Rest

National Library 10 Top Terms in English

Language (%)

184 151151

3.18

= Library

= collection

= National

books

= Museum

= |[mperial

m Nationalbibliothek

= Papyrus

m Department
= World

Percentages of the Top 10 Terms in English Language (%)

14.74
8.54
5.03
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Parliament:

Parliament Top Terms in German Language vs REST
of Terms (%)

® Parlament
= Nationalrat
= Bundesrat

6.58 Nationalversammlung
= Parlamentsgebdude
= Senat
3.29 m Bundesversammlung
—_3.29 m Republik
\\ 3.29 m Abgeordnetenhaus
2.88 = Abgerufen
2.47 2.47 2.88 = Rest

Parliament 10 Top Terms in German Language
(%)

= Parlament
= Nationalrat
247 2.47
= Bundesrat
2.88

Nationalversammlung
= Parlamentsgebdude
= Senat
m Bundesversammlung
m Republik

m Abgeordnetenhaus

2.8 A
ViV

m Abgerufen
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Percentages of the Top 10 Terms in German Language for Parliament (%)
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Parliament Top Terms in English Language vs REST

of Terms (%)

= building

= Parliament
5.67 = Hall

<—397

5.11 Council
/ 4.96 = Chamber
= House

= National
\ . 2.70 = Federal
2. = Pillars
\ = marble
213 =213 u Rest
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Parliament 10 Top Terms in English Language (%)

213

2.13

= building

2.27 = Parliament

= Hall
Council

m Chamber

= House

= National

= Federal

= Pillars

= marble

Percentages of the Top 10 Terms in English Language for the
Parliament (%)
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Peterskirche:

Peterskirche Top Terms in German Language vs REST
of Terms (%)
= Peterskirche
= Kirche

= Johann

Orgel

3 70 = Stadt

2.96
2. 96

= Dreifaltigkeit

\\ m Kirchengebdud

e
222/222 2.22

Peterskirche 10 Top Terms in German Language (%)

2.22 .
222 = Peterskirche
= Kirche
2.22
= Johann

= Dreifaltigkeit
m Kirchengebaude
m Taufstein

m Prinzipal

= Kanzel

Percentages of the Top 10 Terms in German Language for Peterskirche

(%)
o075
_ 140
5 12.0
<
2 100
g 80
S 60
o 3.70
B
5 40 296296 59 222 222 222
S . O E N
0.0
e e N > S R J N >
) \@5\ \&0 \((25\ qugl (,)\?’b . o\o&\ %06 s\%&\ "\,\Q'b
&8 € Y o & > &
x& & ° < ¢
¥ > ¥
9
&

35



hannonlu |
I'elnls Hilierandt g,
[;gmezmiehe Tk »

ancesco
Kﬂ manune

Baugeschichte
( Stadtkirche

i’ Putien
Erzbruderschart
mﬁ:’éﬂ%‘i‘ Illg' < Wartinelli
- I[ Werkzeuge
aiser tarocken

Peterskirche Top Terms in English Language vs
REST of Terms (%) = Peterskirche
= Opus
= Dei

Holy
= University
= Baroque
® building
m Catholic
= Roman
m Rest

Peterskirche 10 Top Terms in English Language
(%)

= church
= Peterskirche
= Opus
Dei
= Holy
= University
m Baroque
= building
= Catholic

= Roman
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Wiener Prater:

Wiener Prater Top Terms in German Language vs
REST of Terms (%)

1.68

_—

4.36

3.35
2.68

2.01
1.84

1.84
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= Prater

= Hauptallee

= Praterstern
Wourstelprater

= Lusthaus

= Donau

m Weltausstellung

= Stuwer

= Rotunde

= Kaiser

m Rest



% of terms to total
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Wiener Prater 10 Top Terms in German Language
(%)

= Prater

= Hauptallee

= Praterstern

= Wurstelprater

m Lusthaus

= Donau

= Weltausstellung

= Stuwer

= Rotunde

= Kaiser

Percentages of the Top 10 Terms in German Language for
Wiener Prater (%)

18.43
436
3.35
l 268 268 701 184 184 168
B B m = = =
X < Q X S N X <
. & N %@« ) < & <@ \\0(\% S & é‘b
R ¥ & X & Q & o &
Q\’b @ (‘} G > <«
] 3 $§'%

terms

Mes 2
Mauthne! mm'nggmu S
W"sms“""mmnahrennhann

onstantini
RAusstellungsstrae.

38



% of terms to total

Wiener Prater Top Terms in English Language vs
REST of Terms (%)

= Prater

m Castle

= Palace

= park

= Wurstelprater
= railway

= Emperor

= area

m Liliputbahn

= Royal
471 471588 = Rest

Wiener Prater 10 Top Terms in English
La nguage (%) = Prater

3.53 u Castle

3.53

= Palace

= park

= Wurstelprater
= railway

= Emperor

® area

m Liliputbahn

= Royal

Percentages of the Top 10 Terms in German Language for Wiener
Prater (%)
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Rathaus:

Rathaus Top Terms in German Language vs REST of

Terms (%)

5.40
4.44 3.17
3.17

-
\/_2.54
—1.90

L\

1.90

= Rathaus

= Rathauses

= Stadt
Rathausplatz

= Stock

= Festsaal

m Veranstaltungen

m Blrgermeister

m Rathauspark

= RingstraRRe

m Rest

Rathaus 10 Top of Terms in German Language (%)

1.90 1.90

1.90

1.90

3.17

>
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Rathaus Top Terms in English Language vs REST of

Terms (%) |
= Ha

= City

= Rathaus
Floor

= Rathausmann

= ballroom
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% of terms to total

Rathaus 10 Top Terms in English Language (%)
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Schonbrunn Palace:

% of terms to total

Schonbrunn Top Terms in German Language vs REST
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Schonbrun Top Terms in English Language vs
REST of Terms (%)

m Schénbrunn
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Vienna State Opera:

Vienna State Opera Top Terms in German

Language vs REST of Terms (%)
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Vienna State Opera 10 Top Terms in German
Language (%)
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% of terms to total

Vienna State Opera Top Terms in English Language

vs REST of Terms (%)
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Stephansdom:

Stephansdom Top Terms in German Language vs

REST of Terms (%)
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Stephansdom 10 Top Terms in English Language (%)
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University of Vienna:

University of Vienna Top Terms in German

Language vs REST of Terms (%)
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Percentages of the Top 10 Terms in English Language for University of
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% of terms to total

Volksgarten 10 Top Terms in German Language (%)
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% of terms to total

Volksgarten Top Terms in English Language vs
REST of Terms (%)
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Naturhistorisches Museum:

Naturhistorisches Museum Top Terms in

German Language vs REST of Terms (%) Abtellung
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Percentages of the Top 10 Terms in German Language for Naturhistorisches
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Twitter Data Charts
HDBSCAN 300 Twitter Data: Cluster_id=3 and DE and EN
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HDBSCAN 300 Twitter Data: Cluster_id=2 and DE and EN

Percentages of the Top 10 Terms of Frequency of Twitter Data

HDBSCAN 300 and cluster_id =2 and EN
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HDBSCAN 200 Twitter Data: Cluster_id=5 and DE and EN

Percentages of the Top 10 Terms of Twitter Data HDBSCAN 200
and cluster_id=5 and DE
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HDBSCAN 200 Twitter Data: Cluster_id=7 and DE and EN

Percentages of the Top 10 Terms of Twitter Data HDBSCAN 200
and cluster_id=7 and DE
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HDBSCAN 200 Twitter Data: Cluster_id=8 and DE and EN

Percentages of the Top 10 Terms of Twitter Data HDBSCAN 200
and cluster_id=8 and DE
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HDBSCAN 100 Twitter Data: Cluster_id=8 and DE and EN

Percentages of the Top 10 Terms of Twitter Data HDBSCAN
100 and cluster_id=8 in DE
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HDBSCAN 100 Twitter Data: Cluster_id=9 and DE and EN
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HDBSCAN 100 Twitter Data: Cluster_id=15 and DE and EN

Percentages of the Top 10 Terms for Twitter Data HDBSCAN
100 and cluster_id=15in DE
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HDBSCAN 100 Twitter Data: Cluster_id=16 and DE and EN

Percentages of Top 10 Terms of Twitter Data HDBSCAN 100 and
cluster_id=16in EN
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HDBSCAN 100 Twitter Data: Cluster_id=18 and DE and EN

Percentages of the Top 10 Terms of Twitter Data
HDBSCAN 100 and cluster_id=18 in German
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HDBSCAN 100 Twitter Data: Cluster_id=19 and DE and EN

Percentages of the Top 10 Terms of Twitter Data
HDBSCAN 100 and cluster_id=19 in DE
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HDBSCAN 100 Twitter Data: Cluster_id=20 and DE and EN

Percentages of the Top 10 Terms of Twitter Data
HDBSCAN 100 and cluster_id=20in DE
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HDBSCAN 100 Twitter Data: Cluster_id=22 and DE and EN

Percentages of the Top 10 Terms of Twitter Data HDBSCAN
100 and cluster_id=22 in DE
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Flickr Data Charts
Flicker: cluster_id=8

Percentages of the Top 10 Terms for Flicker Data
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Flicker: cluster_id=12

Percentages of the Top 10 Terms for Flicker Data
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Flicker: cluster_id=13

Percentages of the Top 10 Terms for Flicker Data
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Flicker: cluster_id=15

Percentages of the Top 10 Terms for Flicker Data cl_15
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Flicker: cluster_id=16

% of terms to total

Percentages of the Top 10 Terms for Flicker Data
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Flicker: cluster_id=23

% of tersm to total

Percentages of the Top 10 Terms for Flicker Data
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Flicker: cluster_id=26
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Flicker: cluster_id=27

Percentages of the Top 10 Terms for Flicker Data cl_27
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Flicker: cluster_id=30

Percentages of the 10 Top Terms for Flicker Data
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Flicker: cluster_id=31

Percentages of the Top 10 Terms for Flicker Data cl_31
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Flicker: cluster_id=32

Percentages of the Top 10 Terms for Flicker Data cl_32
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Flicker: cluster_id=34
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Comparing Tables of Flickr and Twitter Data

Top 10 Terms fr(i)% Sum(%) Top 10 Terms fr(i)% Sum(%)
twitter flickr

| Schonbrunn [T Schénbrunn 3.61
238 1.27

EENN 207 palace 1.04
m 1.40 tiergarten 0.85
Tiergarten 0.26 11.74 schonbrunn 0.79 10.72
m 0.10 schloss 0.69
m 0.10 schénbrunnpalace 0.69
garden 0.10 park 0.67
| Schoenbrunn [0S gloriette 0.61
BT ot garden 0.51
LT ss.26 Rest 89.28

Top 10 Terms fr(i)% Sum(%) Top 10 Terms fr(i)% Sum(%)
twitter flickr

m 2.55 prater 5.03
0.72 riesenrad 1.58
0.59 ferriswheel 0.74
0.40 wheel 0.48
E o 4.84 park 0.47 10.30
m 0.20 wurstelprater 0.47
0.07 amusementpark 0.45
0.07 wienerprater 0.41
m 0.07 Praterstern 0.40
0.07 wienerriesenrad 0.28

Rest 95.16 Rest 89.70

Top 10 Terms fr(i)% Sum(%) Top 10 Terms
twitter flick
Mariahilfer 0.82 mariahilf

fr(i)% Sum(%)

m 0.82 mariahilferstrase  0.63
0.44 mariahilferstrasse 0.37
0.44 building 0.36
0.25 3.34 church 0.32 3.73
m 0.19 architecture 0.28
0.13 mariahilferkirche  0.24
0.13 kirche 0.23
0.06 neubaugasse 0.17
0.06 architektur 0.15
96.51 Rest 96.27
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fr(i)%

Top 10 Terms

twitter
[Universitat___[[O%
1.12

Rathausplatz 0.46

o
i
N

]
univienna (Y
E 027
EZTR 020
015
012
008
Rt O
Top 10 Terms twitter  fr(i)%
2.15
1.11
0.44
0.33
0.28
0.28
0.22
| Museumsquartier  [JUPP)
0.22
exhibition 0.11
Rest 94.65

Top 10 Terms fr(i)%
twitter
Hofburg

Palace

hofburg_vienna

0.09
93.90

hofburgsilvesterball
Rest

Sum

4.08

6.10

Sum(%)

Top 10
Terms flick
rathaus

rathausplatz
burgtheater
architecture

cityhall
townhall

innerestadt

building
hall

rathauspark

Rest

Sum(%)

5.35

Top 10 Terms

flickr

fr(i)% Sum(%)
2.24
1.04
0.78
0.65

0.50
0.34
0.34
0.30
0.23
0.22
93.36

6.64

Top 10 Terms fickr
museum
kunsthistorischesmuseum
art

kunsthistorisches

statue
mariatheresienplatz
architecture

history
naturhistorischesmuseum
sculpture

Rest

fr(i)%

hofburg

heldenplatz 2.27
statue 0.90
palace 0.72
architecture 0.60 9.11
innerestadt 0.56
hofburgpalace 0.46
horse 0.44
monument 0.33
imperial 0.25
Rest 90.89
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Sum(%)

fr(i)%
2.40
1.23
0.71
0.69
0.60
0.58
0.58
0.52
0.49
0.30
91.89

Sum(%)

8.11



Top 10 Terms Top 10 Terms fr(i)% Sum(%)

twitter flickr

057 albertina

EXCE 055 opera 1.08
0.47 staatsoper 0.95
0.42 3.67 architecture 0.71

Karlsplatz 0.39 museum 0.51 6.09
0.39 wienerstaatsoper 0.36

0.26 oper 0.35

0.24 033
EN o2 building 0.32

0.14 operahouse 0.30

Rest O Rest 0391

Total 10 Terms fr(i)% Top 10 Terms fr(i)% Sum(%)
twitter flickr
stephansdom
Cathedral 0.41 cathedral 1.39
Stephansdom 0.10 church 1.21

Heritage 0.07 stephansplatz 1.05
architecture 0.06 1.22 ststephenscathedral 0.92 8.99
UNESCO 0.04 architecture 0.82

0.02 kirche 0.37

Albertina 0.02 gothic 0.37
Stephansplatz 0.02 innerestadt 0.28

0.02 ststephens 0.25

Rest 98.78 Rest 91.01
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