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Abstract

This study examines the social media activities of gambling providers in Germany, focus-
ing on the platform Twitter. A collection of 34.151 tweets from 13 Twitter accounts was
made, representing casinos, sports betting, state lotteries, social lotteries and lottery bro-
kers. We apply an explorative mixed-methods approach, integrating a summative content
analysis together with a semi-supervised guided topic modeling approach, to analyse fre-
quency, number of followers, interaction and content of Twitter messages, and work out
differences among the individual providers. The results show that Twitter does not seem
to be particularly important for gambling providers who are active in Germany. Regarding
outreach, frequency of tweets and interaction, Twitter plays a much smaller role than, for
example, in the UK. The potential for Twitter to be an advertising, marketing and interac-
tion channel has not yet been fully exploited, which would make it a perfect moment for
developing an appropriate regulatory framework. Overall, the results of semi-supervised
topic modeling show that providers most often use informative content (news) and com-
bine it with other, usually less neutral content. It is alarming that many providers make
little or no use of Responsible Gambling messages. Even though the activities are pres-
ently on a low level, they contribute to the normalization of gambling, setting incentives
for increasing gambling participation. Children and youth form a large segment of Twitter
users. Potential harm can arise especially for this group because of the lack of enforcement
of any age limit.
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Introduction

The activities of gambling providers in the social media, to our knowledge, have only been
researched in Australia and the UK (Bradley & James, 2019; Gainsbury et al., 2016a;
Houghton et al., 2019; Killick & Griffiths, 2020). However, the question regarding how
social media are used as advertising platforms is also relevant for Germany, particularly
as the new State Treaty on Gambling (GliStV, 2020, 2021), entered into force on the first
of July 2021 legalizes forms of online gambling that have been prohibited or, during the
last months before the State Treaty came into force, tolerated. Providers of online casinos,
online poker, virtual slot machine games and sports betting will be permitted from July
2021 onwards (Koch, 2021), assuming that they hold a corresponding license. The social
media activities of gambling providers in a semi-legal environment, to our knowledge,
have not yet been examined.

Legalization of online gambling is seen critically by addiction experts, as the internet
offers an almost endless number of opportunities for gambling and facilitates access to it
(Griffiths & Barnes, 2008). Gambling providers on the other hand welcome the new oppor-
tunities. Many providers already use social media to market and advertise their brands and
products, maintaining several accounts on different social networks in order to reach as
many users as possible (Gainsbury et al., 2016a). Not only can they advertise their prod-
ucts in a global network at low cost and get in direct contact with current and potential
future customers (Parke et al., 2014), they also use social media to build brand awareness
(Barreda et al., 2015).

Despite this situation, research on social media advertising for gambling is scarce (Tor-
rance et al., 2021), and, to our knowledge, non-existing for Germany. This research gap
may be partly related to methodological difficulties in quantifying the influence of such
advertising strategies on gambling behavior (Binde, 2014). Barely any attempts of a quan-
titative analysis using unsupervised and semi-supervised machine learning methods have
been made in order to analyse the advertisement activities of the German gambling provid-
ers. However, no one will deny that marketing and advertising on social media are gaining
importance and must, therefore, be duly investigated.

Over the past decade, the use of social media has grown and this trend is expected to
continue (Duggan et al., 2016). New offers and applications such as TikTok or Clubhouse
frequently appear online. This growth also applies to the “big players”, as can be seen from
the example of Twitter. The social network recorded a 20% increase in daily monetizable
users worldwide compared to the previous year, reaching 199 million in Q1 2021 (Twitter,
2021). In Germany, 31% of the population uses social media daily; among 14- to 29-year-
olds, the rate is as high as 66%. Alongside Facebook and Instagram, Twitter is used by 2%
of the population; among those under the age of 30, also 2% use the microblogging social
media platform daily (Beisch & Koch, 2021).

Although Twitter enjoys great popularity among gambling operators (Gainsbury et al.,
2015), the advertising strategies can be seen as problematic in that, for example, warn-
ings and notices are very rarely included (Bradley & James, 2019; Gainsbury et al., 2016b;
Houghton et al., 2019; Killick & Griffiths, 2020; Sproston et al., 2015; Thomas et al.,
2015). With the help of positive framing, gambling is portrayed as a social and leisure
activity like any other (Binde, 2014; Sproston et al., 2015; Gainsbury et al., 2016a, b; Brad-
ley & James, 2019; Ginnis, 2019). Different types of sports, especially football, are inex-
tricably connected to gambling offers (Cassidy & Ovenden, 2017; Houghton et al., 2019;
Lopez-Gonzalez & Griffiths, 2018). Vulnerable individuals, particularly young people,
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are exposed to enormous amounts of advertising, especially since registration on Twitter
requires a minimum age of only 13 (Twitter, 2020), and this restriction is rarely checked.
This is an alarming situation since young people are more likely to be influenced by gam-
bling advertisements (Hanss et al., 2015). Besides, advertising aims to increase the number
of gamblers and may therefore increase gambling-related harm (Parke et al., 2014). People
with gambling disorder are likely to intensify their gambling behavior (Hing et al., 2014,
2015), gambling more often and more riskily (Hing et al., 2018).

From a researcher’s point of view, investigating the communication via Twitter is attrac-
tive because of the breadth and depth of the data on the exchange between gambling pro-
viders and their target audiences, available for quantitative analysis. The well-established
Twitter Application Programming Interface (API) allows to extract Twitter-objects with
rich metadata, which can be used for further analysis. Although analysing short text cor-
pora can be challenging, a number of works has recently emerged (Berger et al., 2020; Liu
et al., 2017; Steuber et al., 2022) paving the way to further studies on text analysis of Twit-
ter accounts of different firms.

The growing complexity and availability of gambling (Winters et al., 2019; Lawn et al.,
2020) is reflected in an increase in the prevalence, diversity and intensity of advertising
(Browne et al., 2019; Newall, 2017). Thus, contemporary gambling marketing represents
a multi-layered mix of mass media promotion, consumer marketing and subtle marketing,
in which advertising is a key component (Newall et al., 2019). Given this fact and the mul-
titude of possible concerns, it is almost negligent that policy makers have paid little atten-
tion to social media advertising, for example, by suggesting guidelines or forms of legal
regulation.

In the following study, the advertising practices of various gambling providers on Twit-
ter will be examined to get a picture of the situation in Germany. Since there is no freely
accessible information on paid advertising, the analysis is limited purely to the activity of
the corresponding accounts. First, the frequency of the tweets and interactions with the
tweets, i.e., likes and retweets, are described. Second, the contents of the tweets are ana-
lysed. Strategies and mechanisms used, such as URLSs, hashtags and replies, are considered.
Based on a summative content analysis of a random sample, a topic modeling approach is
applied to determine the distribution of topics for the complete corpus. The limitations of
previous research approaches are taken into account and the novelty of our work is related
to i) the choice of the mixed-methods approach, thus applying both qualitative and quanti-
tative methods of empirical social research; ii) analysis of the situation in Germany and iii)
consideration of providers from different sectors (Torrance et al., 2021).

Data and Methodology
Identification of Twitter Accounts

Based on the report from the gambling supervisory authorities of the federal states of Ger-
many (Hessisches Ministerium des Inneren und fiir Sport, 2020), various sectors and pro-
viders were identified: casinos, slot machines, social lotteries, sports betting, state lotteries,
and lottery brokers, resulting in a total of 126 possible gambling providers. Following the
recommendations given in Bradley and James (2019), only Twitter accounts were selected
that met the following criteria: (1) the Twitter account had to be in German; (2) there had
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Table 1 Twitter account information by provider

Gambling provider ~ Account starting date  Followers ~Number of tweets

Total since start  Per day  Collected via API

State lotteries

Lotto BW 2014-09-22 1735 8781 3.67 3200
LOTTO Bayern 2015-06-11 1452 3907 1.84 3198
Social lotteries

Aktion Mensche.V ~ 2009-06-29 78,105 31,254 7.27 3199
Sportlotterie 2014-02-03 1149 1911 0.73 1909
Lottery brokers

Lottoland.com 2012-02-02 1225 3283 0.98 3198
LOTTO24.de 2012-11-14 2478 5804 1.89 3199
Casino

Spielbanken Bayern 2013-01-02 132 1258 0.42 1258
Sports betting

ADMIRALBET 2010-01-19 1713 4851 1.18 3200
bet-at-home 2011-08-01 1813 11,314 3.20 3198
bwin Sportwetten 2013-05-23 2938 43,692 15.19 3200
mybet 2019-03-27 20 434 0.58 434
Tipico 2016-04-13 3799 2493 1.37 2488
Unibet Sportwetten ~ 2018-02-15 4521 2497 2.18 2470

to be a certain level of activity (i.e., at least one tweet per week) and (3) the two Twitter
accounts with the largest number of followers per sector were included.

In the case of sports betting providers, an exception from the third criterion was made
in that accounts from six providers were chosen (instead of two). Thus, a broader data
base was obtained, making the results more readily comparable with previous research,
which primarily focuses on sports betting providers in Australia and the United Kingdom
(Bradley & James, 2019; Gainsbury et al., 2015; Houghton et al., 2019; Killick & Griffiths,
2020).

The situation with the Twitter accounts of casinos and slot machine providers was dif-
ferent: these do not tend to actively use Twitter and some accounts were inactive or had
not been updated for a long time. Therefore, only one account from the casino sector and
none from the slot machine sector met the criteria. In total, 13 accounts were included in
the study.

Sample

Table 1 gives an overview of the data collected: 34,151 tweets from 13 accounts were col-
lected on April 8, 2021. Account holders were the sports betting providers ADMIRALBET,
bet-at-home, bwin Sportwetten, mybet, Tipico and Unibet Sportwetten;' the state lotteries
Lotto BW and LOTTO Bayern; the social lotteries Aktion Mensch e.V. and Sportlotterie;

' Unibet Sportwetten offers sports betting, online slots and poker. On the company ‘s Twitter account, the
sectors online slots and poker do not play a role during the observation period.
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the lottery brokers LOTTO24.de and Lottoland.com and the casino provider Spielbanken
Bayern.? The gambling providers generated 32,861 tweets (96.22%); 1,290 tweets (3.78%)
were retweets. The average number of shared tweets varied from 15.19 (bwin Sportwetten)
to 0.42 (Spielbanken Bayern).

The provider whose account registration dated back the longest was the social lot-
tery Aktion Mensch e.V., whereas the sports betting provider mybet held the most recent
account. Since registration, bwin Sportwetten had posted the largest number of tweets
(43,692) and mybet the fewest (434). Aktion Mensch e.V. had the highest number of follow-
ers with 78,105, mybet the fewest (20).

The observation period starts with the registration of the most recent account
(03/27/2019) and ends about two years later (04/08/2021). Thus, a consistent time period
in which all accounts were active is ensured, allowing for a meaningful comparison of fre-
quency, interaction and content.

Methods

In this study, we use an exploratory mixed methods approach, where an initial qualitative
phase of data collection an analysis is followed by a phase of quantitative data collection
and analysis. Thus, we address the limitations of previous studies that rely on a single
method (Bradley & James, 2019; Houghton et al., 2019; Killick & Griffiths, 2020). The
methods can be categorized into the ones related to data acquisition, qualitative analysis,
preprocessing, quantitative analysis and evaluation.

In the first part of our analysis dedicated to data aquisition, we use the statistics pro-
gram R and the package rtweet (Kearney, 2019) to collect the most recent tweets within
the observation period for each provider. A maximum of 3200 tweets (excluding retweets)
could be collected per account. This requires a Twitter developer account and a personal-
ized access key to the Twitter API. This data gives insight into the frequency of tweets,
number of followers and interaction with the tweets. In all, 18,051 tweets were collected
for the observation period.

In the second part of our analysis, we carry out a qualitative summative content anal-
ysis (Hsieh & Shannon, 2005) to examine the content of the tweets. In a first step, we
randomly select 10 tweets per provider, resulting in 130 tweets, which serve as a basis
for the development of a coding scheme. Using an inductive approach, we assign the con-
tent of the tweets to specific codes. Code identification provides a way to capture con-
tent, detect and classify messages into interpretable topics. This qualitative classification is
based on the domain knowledge about the gambling market and products specific to Ger-
many. The results of this qualitative classification are valuable per se, yet they relate to the
selected subsample of tweets. In order to test whether the given distribution of topics can
be generalized for the complete sample of tweets, a semi-supervised guided topic modeling
approach is applied. The results of the qualitative analysis are used to initialize the topics
and guide the algorithm.

Next, we summarize and condense the codes. Eight categories can be identified, some
of which have already been described in previous studies (Houghton et al., 2019; Kil-
lick & Griffiths, 2020; Thomas et al., 2015), namely, additional information, interaction,

2 Of the two lottery brokers, LOTTO24.de holds a license for Germany, Lottoland.com does not.
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marketing, news, product advertising, Responsible Gambling, results, and other. These cat-
egories are then applied to a random sample of 50 tweets per provider, resulting in 650
tweets. The number of 50 was chosen due to the difference in activity between the provid-
ers, with Aktion Mensch e.V. posting 3.194 tweets and Sportlotterie only 66 tweets during
the observation period. The above-mentioned categories and the related words are used as
seeds, or guides, for the semi-supervised topic modeling.

For the quantitative analysis we use the Python programming language in order to pre-
process the tweets,® assemble the corpus and conduct semi-supervised topic modeling.
This allows us to apply the findings of the summative content analysis to all 18,051 tweets
of the observation period and evaluate the generalization of our analysis. A diligent pre-
processing of tweets was necessary in order to proceed to the quantitative analysis. The
preprocessing routines involved global ones,* including but not limited to capitalization of
text to lowercase, converting German diacritics into their non-diacritic character combina-
tions, removal of German stop words and extraction of text from images,’ actively used
by the providers to visualize their messages. Lemmatization of the words was carried out
using a special tagger,® tailored for German language (Wartena, 2019). Since usually pre-
processing involves removal of special characters and numbers, local or provider-specific
pre-processing involved translating certain frequently observed objects, like the hotline tel-
ephone numbers for prevention, certain symbols and icons or specific product names con-
taining numbers, into interpretable words.

Regarding the semi-supervised topic modeling a number of methods has been consid-
ered. As Steuber et al. (2022) demonstrated, guided or seeded Latent Dirichlet Allocation
(LDA as in Blei et al., 2003) can be successfully applied to Twitter data. However, Gal-
lagher et al. (2017) noted that LDA is based on a number of generative assumptions on the
distribution of topics over words, which are often unrealistic and result in rather narrow
topic definitions. Therefore, we have decided to apply the Correlation Explanation (CorEx)
topic model, treating topics as latent factors. The CorEx model is relatively new and to
our knowledge this is a first time that this model is used on German Twitter data. There
are different ways of guiding the algorithms. In Steuber et al. (2022) the topic distribution
and related words were identified using clustering analysis, which yielded rather dispersed
results for some topics. Although such approaches can be fruitful, our mixed methods strat-
egy has a decisive advantage: we use the qualitative analysis to feed the extensive domain
knowledge into the seeds of the topic modeling algorithm.

The codes from the summative content analysis act as a guide for the CorEx model.
The specification of anchor words enables the topic modeling procedure to assign certain
keywords to the different content categories. To evaluate whether the initial topic distri-
bution and classification of tweets from the qualitative analysis can be generalized to a
larger corpus, we use an inter-rater reliability and agreement approach resembling the one
used in Goh et al. (2020): For the qualitative coding of the 650 randomly selected tweets

3 During the work on the given paper the following version of Python had been used: 3.7.13.

4 In addition, several functions from packages Gensim (Rehurek and Sojka 2011), NLTK (Bird et al.,
2009), NumPy (Harris et al., 2020) and Pandas (McKinney, 2010) were used.

5 For this purpose, the well-established “pytesseract PyPI” library available at https:/pypi.org/ project/
pytesseract/ has been applied. With only a few exceptions “pytesseract” successfully extracted short mes-
sages embedded into images (pytesseract, 2022).

® In our context the lemmatizer demonstrated better results compared to conventional stemmers.
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we compare the corresponding results from the CorEx classification using Fleiss” (1971) k
from the pyirr package (Rick de Klerk, 2022).

Results
Descriptive Analysis

The first steps in our analysis are of a descriptive nature and represent frequencies and
descriptive statistics on the Twitter messages for a general overview. Below we summarize
the main descriptive findings from the tables, which can be found in the Appendix.

Frequency of the Tweets

The activity of the providers varied considerably (see “Appendix, Table 7). bwin Sport-
wetten (3197) and Aktion Mensch e.V. (3191) posted the most tweets in the observation
period, Sportlotterie the fewest (66). The highest number of tweets per day came from bwin
Sportwetten (4.30) and Aktion Mensch e.V. (4.29), the fewest from Sportlotterie (0.09).

Interaction with the Tweets

Actions such as retweeting, commenting or liking a tweet, and the use of hashtags create
additional content and visibility to a wider audience. Consequently, both number of follow-
ers and level of interaction are assessed to evaluate the activities of the individual provid-
ers. The number of retweets and likes is shown in Table 8 (see “Appendix”).

It is of note that gambling providers sometimes retweet the content of other accounts.
This is especially common among sports betting providers, who, for example, often retweet
the messages of major football clubs such as FC Bayern Munich. These retweets (n=694)
are excluded from the analysis so that we can exclusively examine the content created by
the gambling providers themselves.

Content of the Tweets

Finally, we examine the number of images and URLs included, as well as the provid-
ers’ responses to user comments (see “Appendix, Table 9”). Images were used in varying
frequencies. Whereas Spielbanken Bayern used images in almost every tweet (94.04%),
ADMIRALBET almost never did (4.00%). Most providers added one or several URLs to
their tweets, linking their websites or other content. Even LOTTO24.de, the provider with
the lowest number of URLs, used a URL in one third of its tweets (33.97%). In contrast,
replies to tweets were rare, with the exception of LOTTO24.de, who responded to user
questions or comments in 40.38% of all cases.

Next, we look at hashtags. Hashtags enable providers to relate their brand and products
to certain topics. Frequent hashtags are displayed on the start screen of the users, increas-
ing visibility. Table 10 (see “Appendix”) presents the most frequent hashtags. First was
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Table 2 Content categories of Category Qualitative analysis CorEx

22?) (?)Z(r) Fr)zri(r)l\(lil(zirer:lrl))/ selected tweets (*=1115) (n=793)
n % Cohen’s ° n %
1. Product advertising 165 15 0.9300 167 21
2. Additional information 159 14 0.9385 157 20
3. Results 89 8 0.8710 91 11
4. Marketing 190 17 0.8438 148 19
5. Interaction 15 1 0.4611 17 2
6. Responsible Gambling 98 9 0.9593 54 7
7. News 350 31 0.8924 123 16
8. Other 49 4 0.9168 36 5

The analysis is based on 650 randomly selected tweets (50 tweets per
provider) during the observation period from 2019-03-27 to 2021—
04-08

? n means the number of identified content categories for all 13 pro-
viders. The number of content categories is higher than the number of
tweets, as a tweet can be classified in several categories

® The values for Cohen’s « refer to the agreement of the two research-
ers regarding the qualitative coding of 650 randomly selected tweets.
The comparison of the agreement between the qualitative content
analysis and the semi-supervised topic modeling regarding the 650
randomly selected tweets is shown in Table 12 (see “Appendix”)

lotto6aus49 (number lottery), followed by bundesliga (German term for national league)
and jackpot.

Table 11 (see “Appendix”) shows the top 5 hashtags for each provider. Providers
from the same sector mostly used identical or similar hashtags. Sports betting provid-
ers, for example, addressed sports teams, sporting events, (betting) odds and facts about
sports events. The social lottery Aktion Mensch e.V. addressed primarily social issues,
with hashtags such as inclusion, disability, accessibility and participation. In contrast,
the social lottery Sportlotterie exclusively referred to their own company and brand.
Hashtags could clearly be assigned to certain sectors; the only intersection appeared
between lotteries and lottery brokers, whose product interests are closely related: the
state lotteries Lotto BW and LOTTO Bayern and the lottery brokers Lottoland.com and
LOTTO24.de referred to their products (e.g., lottozahlen and lotto6aus49) and advertised
high chances of winning (e.g., jackpot and eurojackpot).

The majority of the hashtags are related to the contents. Only few hashtags describe
characteristics or qualities of the provider using them. Several sports betting providers
stress the high quality of their offer (quotenboost, topquoten, bonus), sometimes in combi-
nation with their own brand name (tipicotopfakt, mybetmeister). The state lottery LOTTO
Bayern emphasizes its legal status (legalbeimoriginal) and proximity (bayern). The
hashtag gliicklichmacher used by the lottery broker LOTTO24.de, suggests that by using
the company’s products, the users will be made “happier”.
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Table 3 Inter-rater reliability of

1
the 67* content categories of all Value " %
13 providers based on the 650
randomly selected tweets (50 per k() 58 87
provider) p-value (<0.05) 55 82
K (4) & p-value (<0.05) 50 75
k (—) & p-value (<0.05) 5 7

* 1In total, 67 content categories can be identified for all 13 gambling
providers. The provider whose content can be classified into the fewest
categories (3) is Aktion Mensch e.V. The largest number of content
categories (7) can be found at several providers (e.g. Lotto BW)

Qualitative and Quantitative Content Analysis

In the first step, 50 randomly selected tweets per provider are categorized to develop a
coding scheme based on associated codes and keywords for the entire dataset. After the
650 tweets were coded by the first researcher, a second researcher applied the categories
to 40% of the data. We calculate Cohen’s (1960) k as a measure of inter-rater reliability.
Table 2 shows consistently high inter-rater reliability with k values larger 0.84 for seven
out of eight categories. On average the Cohen’s k was around 0.77 with only one outlier.”

The eight identified topics and the associated codes and keywords from the summative
content analysis serve as a guide for the semi-supervised CorEx topic model (Gallagher et al.,
2017). It is important to note that associated codes and keywords are identified on a provider-
specific basis, as providers operate in different gambling sectors and therefore use different
jargon, house style and wording in their Twitter messages. Also with regard to the eight cate-
gories, it should be mentioned that (i) not every provider takes up all eight categories and (ii)
individual messages can be assigned to more than one category. By specifying provider-spe-
cific anchor words, the topic modeling procedure is able to capture the specific characteristics
of each provider as accurately as possible and optimize pre-processing for the entire dataset.

Given the provider-specific anchor words, we perform the CorEx topic modeling for
each provider and compare the match with the qualitative summative content analysis.
Table 2 shows the level of correspondence for the 650 randomly selected and previously
qualitatively classified Twitter messages. With the exception of the categories news and
Responsible Gambling, a relatively high level of matching can be seen. While the qualita-
tive content analysis assigns 165 of the 650 messages to the category product advertis-
ing, the CorEx topic modeling assigns 167. A similar result can be seen in the categories
additional information (159 vs. 157) and results (89 vs. 91). It is noteworthy that in the
qualitative categorization tweets are much more frequently assigned to more than one cat-
egory, i.e. 650 tweets are assigned to a total of 1,115 categories, while in the CorEx topic
modeling it is 793. The relatively poor match for the Responsible Gambling category can
be explained by the fact that images and symbols are often used for this. Bet-at-home, for
example, uses only an emoticon-sized symbol to indicate the age restriction. Sportlotterie
also often uses images to indicate Responsible Gambling.

7 The only substantial deviation in k was noted for the category interaction. Since 15 Twitter messages
fall into this category, despite a high expected agreement rate of 90.72, minor mismatches between the two
raters may explain the low k value of 0.46. Another potential explanation could be the well-known paradox
of the chance-correction ratio, which may result in a low k value even under high agreement (see Feinstein
and Cicchetti, 1990).
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In the next step, we further examine the correspondence of the qualitative and quantita-
tive topic analysis by calculating Fleiss k for each provider and category (see Table 12).
Given that not every provider’s Twitter messages cover all eight categories, 67 categories
are identified for comparison.® The inter-rater reliability shows substantial agreement on
58 categories (87%) having a positive k, and 50 categories (75%) additionally having a
p-value below 5%, indicating that the agreement between the qualitative and the quantita-
tive analysis is significantly different from a chance agreement (Table 3). CorEx yielded
relatively high coherence values,” calculated as in Syed and Spruit (2017), between 0.45
and 0.63 (see “Appendix”, Table 13).

Finally, we apply the semi-supervised CorEx topic model to the entire dataset contain-
ing 18,051 tweets. Again, a single tweet can be assigned to one or more categories which
is the reason why the aggregate number of content exceeds the total number of tweets. The
quantitative results of CorEx topic classification are presented in Table 4 (all providers)
and Table 5 (grouped by provider).

News

News was the most prominent category containing 33% of the overall content (Table 4).
The news-category appears to be informative rather than promotional. Typically, the pro-
viders address sector-specific issues, e.g., information on sports teams and line-ups. Most
Twitter messages from Aktion Mensch e.V. and the three sports betting providers Unibet
Sportwetten, bet-at-home and mybet, contained news (81% and 66%, 65%, 59%, respec-
tively), but only few from the state lotteries Lotto BW (5%) and LOTTO Bayern (3%) and
none from the lottery broker Lottoland.com (Table 5).

Product Advertising

Product advertising accounts for 21% of the overall content. This category includes adver-
tising for specific gambling products, e.g., a URL that directly leads to a certain betting
offer. 46% of bwin Sportwetten’s and 39% of ADMIRALBET’s content fall under this cat-
egory. In contrast, Aktion Mensch e.V., Lottoland.com, Spielbanken Bayern and mybet did
not use this category at all. Although mybet as well as bwin Sportwetten and ADMIRAL-
BET offer the same range of products, they used product advertising to varying degrees.

Additional Information

Next in frequency was the category additional information (18%). This category includes
supplementary information on gambling offers (e.g., odds or maximum winnings).
Although some providers made use of this category (LOTTO Bayern, 36%, and bwin Sport-
wetten, 30%), it did not play any role for others (Aktion Mensch e.V., Lottoland.com and
bet-at-home). Again, no discernible trend evolved between providers of the same category.

8 Theoretically, there would be 13 providers x 8 categories =max 104 categories to compare.

° The decisions on the number of topics are based on the qualitative analysis. Although the coherence does
not play a central role in our approach, we have decided to report it in order to show that the choice of top-
ics is overall coherent with the corpus. The total correlation indicator, native to the CorEx method, was also
relatively high in almost all cases, yet this indicator is not standardized and is not as intuitive as the coher-
ence score (C,), which we use for the reporting purposes.
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Marketing

The percentage of overall content classified as marketing amounts to 11%. Marketing
implies that providers promote their brand or advertise an engagement (e.g., team sponsor-
ing); also, celebrity endorsement, raffles or company information belong to this category.
Whereas the casino Spielbanken Bayern (55%) mostly relied on this category in its tweets,
it played a minor role for some sports betting providers (e.g., Unibet Sportwetten, 2%), the
lottery broker LOTTO24.de (5%) and the state lottery LOTTO Bayern (1%). Nonetheless, a
clear trend between providers of the same sector could not be found.

Results

We classify 8% of the overall content as results. With the exception of Lottoland.com (58%),
providers used results, such as winning totals or winning numbers, only rarely (which half of
the sports betting providers did) or not at all (sports betting providers, social lotteries).

Responsible Gambling

Only 5% of the overall content classifies as Responsible Gambling. This category com-
prises harm-reduction and youth protection measures, for example, age limits. None of the
tweets contained exclusively Responsible Gambling content and typically, the Responsible
Gambling content was limited to an emoticon-sized symbol indicating the age limit.
Responsible Gambling content comprises 25% of Lotto BW’s and 23% of LOTTO24’s
content, not in a very prominent form, as all tweets or images were merely supplemented by a
subline referring to the age limit and potentially addictive character of the product. Lotto BW
also adds the free hotline of the Federal Centre for Health Education to its tweets. Neverthe-
less, these providers did make use of this category, whereas five'” providers did not publish
any harm-reductive content at all (ADMIRALBET, Aktion Mensch e.V., bwin Sportwetten,
LOTTO Bayern, Lottoland.com), irrespective of the potential hazard of their products.

Other

The classification other accounts for 4% of the overall content. This category includes con-
tent that cannot be assigned to any other category, for example, responses to user enquiries.
This category was rarely used except for bet-at-home and Tipico: 13% and 12%, of their
tweets fell within this category, respectively.

Interaction

The classification interaction accounts for 1% of the content. This category refers to con-
tent that encourages users to interact either with the provider or the tweet, for example,

10 Although Table 5 shows that both providers bet-at-home and Spielbanken Bayern also do not use
Responsible Gambling content, this is due to a technical limitation in the data collection. Consequently, the
two providers are not mentioned here.
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requests for feedback, polls and votes. Only three providers worked with inferaction in
their tweets,'! and only one of them did so more intensely (Lottoland.com, 14%).

In all, the exploratory mixed-methods approach adopted was demonstrated to be appro-
priate for using the results of the qualitative content analysis to guide the quantitative semi-
supervised Anchored CorEx model. For the 650 randomly selected tweets, the results of
the summative content analysis and the CorEx model showed high coherence in 75% of all
cases (Table 3). The coherence ranged from 0.45 to 0.63 (Table 13). Finally, the analysis of
the complete dataset of 18,051 tweets shows high correspondence with the random sample,
especially in the categories news, additional information, results, Responsible Gaming,
other and interaction (Table 6).

Discussion

In Germany, Twitter does not seem to be as important for providers of gambling products
regarding scope, frequency of tweets and interaction as, for example, in the UK. In the
present study, only one account has as many as 78,105 followers, whereas all others attract
low four-figure numbers of followers or even less. In contrast, British sports betting pro-
viders may easily attract more than 100,000 followers (Bradley & James, 2019; Houghton
et al., 2019; Killick & Griffiths, 2020). Possibly other social media are more important for
providers operating in Germany. Unibet Sportwetten, for example, has only 4,500 Twit-
ter followers, compared to 15,000 Instagram subscribers and 930,000 Facebook followers.
Similar figures apply for the sports betting provider bwin Sportwetten and the state lotteries
Lotto BW and LOTTO Bayern.

Similarly, all Twitter activities are rather low-level in our study. The providers send
between 0.09 and 4.30 tweets per day, whereas Bradley and James (2019) report 89 tweets
per day for the least active provider in the UK, Houghton et al. (2019) 25 and Killick and
Griffiths (2020) report 33 tweets per day. Likewise, the most active provider in our study
received 1.66 retweets and 4.66 likes per tweet, compared to 18.2 retweets and 72.8 likes
by the sports betting provider Paddy Power in the UK (Bradley & James, 2019). However,
the exact number of tweets that followers receive as push messages or that are displayed on
their start screen also depends on the mechanics of Twitter’s timeline algorithm.

The potential of Twitter as an advertising, marketing and interaction channel has not
yet been fully exploited by gambling providers in Germany, suggesting that there is a need
for implementing the corresponding regulatory measures before advertising proliferates.
Higher advertising volumes are to be expected with the admission of new forms of gam-
bling into the German market by the new State Treaty of Gambling. Since exposure to
gambling advertising might be positively associated with problem gambling (Syvertsen
et al., 2021), an increase in the latter might be expected. This will fuel the demand for the
regulation of gambling advertising that, thus far, has not been considered by regulators.

As both, the qualitative and quantitative analysis show, most of the content can be classi-
fied as news. The neutral presentation gives the tweets a professional and matter-of-fact touch,
adding credibility to the provider. Despite minor differences between the categories product
advertising, additional information and results, it is also evident that most tweets combine
the news category with another, usually less neutral category. In our study, about one-fifth

' Due to a technical limitation in the data collection, the category interaction could not be considered for
the provider bwin Sportwetten.
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Table 6 Relative number of

. Category Random sample of Complete
content categories tweets (n*=650) dataset
(n°=18,051)

Qualitative  CorEx (%) CorEx (%)
analysis (%)

1. News 31 16 33
2. Product advertising 15 21 21
3. Additional information 14 20 18
4. Marketing 17 19 11
5. Results 8 11 8
6. Responsible Gambling 9 7 5
7. Other 4 5 4
8. Interaction 1 1

&b ; means the number of analysed tweets of the observation period
from 2019-03-27 to 2021-04-08

(21%) of the analysed content was direct advertising for gambling products, and a large share
of the remaining tweets were directly linked to gambling products and gambling opportunities.
Previous studies have shown that easy and fast accessibility, in combination with a permanent
presence of gambling, contribute to the normalization of gambling, i.e., it becomes part of
everyday life (Binde, 2007; Gainsbury et al., 2016a, b; McMullan & Miller, 2010; Sproston
et al., 2015). The mere perception of gambling advertising can act as a trigger to participate in
gambling, in particular, for disordered gamblers or persons who want to reduce or quit gam-
bling (Binde, 2009; Hing et al., 2013, 2014). If information on and reminders about gambling
become a daily companion for Twitter users, this is likely to contribute to more harm and
vulnerability (Binde, 2007). Young people are at special risk, since children and youth have
an increased risk for developing gambling problems (Derevensky & Gilbeau, 2015; Guillou-
Landreat et al., 2021; Hanss et al., 2015; Li et al., 2018). This age group forms a large part of
Twitter users. Moreover, our study has confirmed results from previous research that harm
reductive or responsible gambling content rarely occurs (Bradley & James, 2019; Gainsbury
et al., 2016b; Houghton et al., 2019; Killick & Griffiths, 2020; Sproston et al., 2015; Thomas
et al., 2015; Torrance et al., 2021) and, even if it is present, it does not stand out.

With one exception, a clear pattern between the use of certain categories and belonging to a
certain sector did not evolve in our study. The category news was preferentially used by sports
betting providers as well as social lotteries and to a far lesser degree by the state lotteries, the
lottery brokers and the casino. Krawczyk and Wtasiuk (2021) report more aggressive advertis-
ing slogans from providers of potentially less harmful products, such as lotteries, like Aktion
Mensch e.V. and Sportlotterie in our case.'> So possibly, this category is used by providers of
potentially more harmful products, like sports betting, to increase credibility and encourage
the so-called “gamblification” of sports (Lopez-Gonzalez & Griffiths, 2018). However, it is
equally conceivable that news relating to sports events are more attractive to a larger audience

12 This could be due to the fact that potentially less harmful forms of gambling might have less strict adver-
tising guidelines. The study by Krawczyk and Wtasiuk considers slogans from a wide variety of countries
without investigating the differences between various countries and regulation systems, leaving this ques-
tion unanswered.
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than news about lottery drawings. The use of all other categories was distributed unequally.
The providers in our study may pursue different aims irrespective of the sector they belong to.

Limitations and Future Directions

Although the observation period in our study covered more than two years, the results are
not necessarily representative for longer and especially future periods. Providers might change
their marketing strategies at short notice and/or flexibly adapt their appearance in social media.
Most particularly, in the wake of the COVID-19 pandemic, the gambling market was subject
to severe restrictions, especially in 2020. During the lockdown, land-based gambling services
had to close and sporting events were temporarily banned (Auer et al., 2020; Hakansson et al.,
2021; Nosal & Lopez-Gonzalez, 2021). It seems likely that the providers adapted their mar-
keting strategies to the prevailing conditions.

Another limitation is of a technical nature. The Twitter API can only collect 3200 tweets
per account. Some providers, whose accounts comprised more than 3200 tweets, had slightly
lower numbers. The most likely explanation was that some tweets had been deleted by the pro-
viders themselves before the time of the investigation.

For topic modeling, the images used in the tweets are to some extent problematic.
These are often accompanied by text, which is often only reproduced fragmentarily or
incorrectly and thus cannot be used for the analysis. For this reason, the Responsible
Gambling category was not taken into account for the providers Sportlotterie and bet-
at-home. For example, in the second case, this was limited to an emoticon-sized symbol
indicating the age limit.

A similar problem occurred with the provider bwin Sportwetten. This provider used
polls to interact with its users. However, this Twitter feature could not be read out by the
API, which is why the interaction category for this provider is not taken into account in
the analysis.

Another challenging aspect of a semi-supervised approach can be the seman-
tic spectrum of the related categories. It may prove difficult to describe these to the
full extent and to attach specific anchor words to them. For example, the providers
of sports betting report on different sports, different competitions and athletes in the
tweets classified as news. They do not restrict their coverage to one country, i.e. one
tweet is about football in Germany, the next about tennis in France. In any case, com-
prehensive preparatory work is required to determine the categories precisely in order
to guide the algorithm to an accurate classification and to classify the remaining con-
tent into an open category other.

In general, we do not know how many users actually read a tweet and even if they do, if
they are influenced by the tweets and to what degree. The sheer volume of the providers’
activities only permits limited conclusions on the effects on (potential) users. This could
only be investigated in studies with users. Neither do we know who the users are—recrea-
tional or disordered gamblers, adults or minors. In general, social media appeal to young
people. According to Twitter’s terms and conditions, an account can be created from the
age of 13, but this might not prevent younger users from doing so. Participation in gambling
however requires a minimum age of 18 in Germany. Therefore, future studies should assess
the effects of tweets on the gambling attitudes, gambling intentions and gambling behavior
of different user groups.
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Conclusion

Our paper is dedicated to filling a literature gap on the categorization of Twitter messages of
the major German gambling providers using a novel approach, which combines qualitative
and quantitative analysis. We used qualitative analysis performed by experts in the gambling
research field in order to derive a categorization of topics and the related keywords. After-
wards we used these qualitative results as seeds, or namely guides, for the semi-supervised
topic modeling using the CorEx model. The given mixed-methods approach revealed eight
distinct topics, ranked according to their share in the complete corpus of Tweets: news, prod-
uct advertising, additional information, marketing, results, Responsible Gambling, other and
interaction. Our findings suggest that the agreement between the qualitative and the quantita-
tive analysis with respect to these categories was relatively high.

The top category news can be considered as an indirect promotion of gambling services
since information about sport events is communicated together with logos and colour schemes
of the providers, inviting the customers to engage in gambling. The category product adver-
tising relates to direct promotion and was on the second place for the complete corpus. Thus
our findings indicate that indirect and direct promotion dominate in the corpus of the German
gambling provider Tweet messages. The category Responsible Gambling has a share of only
5% for the corpus of Tweets with interaction having the lowest share. Therefore, we would
like to highlight the importance of regulation of advertisements on social networks and media,
since providers actively use platforms like Twitter for direct and indirect advertising. The fact
that many persons from vulnerable target groups and in particular minors are actively using
these social media platforms amplifies the policy implications of our findings.

The social media activities of gambling providers in Germany need to be understood in
the context of the new State Treaty on Gambling in Germany. It is to be expected that the
legalization of various forms of online gambling will lead to an increase in the social media
activities of the relevant providers. Moreover, the State Treaty provides for liberal adver-
tisement practices due to its generally worded regulations. Accordingly, the State Treaty
(GluStV, 2021) stipulates that advertising may not be excessive. Furthermore, minors and
comparably vulnerable target groups may not be addressed explicitly, whereas minors are
to be excluded as recipients of advertising if possible. Which advertising measures are con-
sidered excessive, and whether it is possible to exclude minors from advertising, not only
involves numerous complex technical and legal aspects but is certainly viewed differently
by stakeholders (gamblers, providers, addiction experts, regulators, policy makers). Most
probably, these issues will become a matter for the German courts in the event of dispute.
In this case, a considerable amount of time will pass before potential judicial clarification.

Thus, if such liberal handling leads to the population being massively penetrated by
gambling advertisement, restrictions (including advertising bans), as in other countries
[e.g., Australia, Belgium or Italy (Newall et al., 2019)], could be among potential conse-
quences, for example in the form of binding advertising guidelines. Consequently, social
media and Twitter in particular, which are not explicitly referred to in the German State
Treaty on Gambling, could become significantly more important as advertising channels.

Appendix

See Tables 7, 8,9, 10, 11, 12, 13.
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Table 7 Frequency of tweets by

provider

Gambling provider Number of tweets

Total Per day
State lotteries
Lotto BW 2368 3.19
LOTTO Bayern 1451 1.95
Social lotteries
Aktion Mensch e.V 3,191 4.29
Sportlotterie 66 0.09
Lottery brokers
Lottoland.com 800 1.08
LOTTO24.de 468 0.63
Casino
Spielbanken Bayern 285 0.38
Sports betting
ADMIRALBET 2173 2.92
bet-at-home 1186 1.60
bwin Sportwetten 3197 4.30
mybet 433 0.58
Tipico 597 0.80
Unibet Sportwetten 1836 247

The analysis is based on 18,051 tweets during the observation period

from 2019-03-27 to 2021-04-08

Table 8 Interaction with the tweets by provider

Gambling provider Number of tweets Retweets Likes

Total Perday Withowncontent Total Pertweet Total Per tweet
State lotteries
Lotto BW 2368  3.19 2236 122 0.05 2272 1.02
LOTTO Bayern 1451 195 1429 514 0.36 2024 1.42
Social lotteries
Aktion Mensche.V 3191  4.29 3,166 5,271  1.66 14,738  4.66
Sportlotterie 66 0.09 66 20 0.3 53 0.8
Lottery brokers
Lottoland.com 800 1.08 799 750 0.94 1592 2
LOTTO24.de 468 0.63 468 34 0.07 627 1.34
Casino
Spielbanken Bayern 285 0.38 285 28 0.1 72 0.25
Sports betting
ADMIRALBET 2173 292 2068 41 0.02 241 0.12
bet-at-home 1186 1.6 1182 74 0.06 900 0.76
bwin Sportwetten 3197 43 3175 240 0.09 1065 0.34
mybet 433 0.58 300 6 0.02 55 0.18
Tipico 597 0.8 423 67 0.16 1279 3.02
Unibet Sportwetten 1836 2.47 1760 594 0.33 5172 2.94

The analysis is based on 18,051 tweets during the observation period from 2019-03-27 to 2021-04-08
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Table 9 Tweet content by provider

Gambling provider Number of tweets Replies

Total Use images Use URL

Total (%) Total (%) Total (%)

State lotteries
Lotto BW 2368 853 36.02 2457 82.84 178 7.52
LOTTO Bayern 1451 372 25.64 1051 72.38 62 4.27
Social lotteries
Aktion Mensch e.V 3,191 597 18.69 3,015 91.92 147 4.61
Sportlotterie 66 30 4545 62 91.18 3 4.55
Lottery brokers
Lottoland.com 800 211 26.38 531 66.38 120 15.00
LOTTO24.de 468 236 50.43 160 33.97 189 40.38
Casino
Spielbanken Bayern 285 268 94.04 183 61.41 3 1.05
Sports betting
ADMIRALBET 2173 87 4.00 2538 92.53 12 0.55
bet-at-home 1186 550 46.37 493 41.39 168 14.17
bwin Sportwetten 3197 246 7.69 2207 68.97 172 5.38
mybet 433 253 58.43 181 41.51 15 3.46
Tipico 597 322 53.94 233 38.70 95 1591
Unibet Sportwetten 1836 1718 93.57 815 43.96 29 1.60

The analysis is based on 18,051 tweets during the observation period from 2019-03-27 to 2021-04-08.

‘When the number of URLSs exceeds the number of tweets, several URLSs were used in one tweet

Table 10 Top 10 hashtags of all

providers

@ Springer

Hashtags Number
lotto6aus49 1396
bundesliga 1250
jackpot 1227
unibet 1160
admiral 1104
eurojackpot 964
lottobw 764
inklusion 548
quotenboost 535
ucl 533

The analysis is based on 18,051 tweets during the observation period
from 2019-03-27 to 2021-04-08
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Table 11 Top 5 hashtags per provider

Gambling provider Hashtag Gambling provider Hashtag
Lotto BW lotto6aus49 LOTTO Bayern jackpot
lottobw lotto6aus49
jackpot legalbeimoriginal
eurojackpot eurojackpot
lottozahlen 6aus49
Aktion Mensch e.V inklusion Sportlotterie sportlotterie
behinderung
barrierefreiheit
corona
teilhabe
Lottoland.com euromillions LOTTO24.de lotto24
lottozahlen gliicklichmacher
eurojackpot eurojackpot
powerball lotto
lotto lotto6aus49
Spielbanken Bayern spielbankenbayern bet-at-home Blog
spielbank bundesliga
casino premierleague
spielbanken Ucl
bayern fcbayern
ADMIRALBET admiral mybet fussball
quotenboost sport
topquoten sportwetten
bonus mybetmeister
bundesliga bundesliga
bwin Sportwetten bundesliga Unibet Sportwetten unibet
ucl bundesliga
bvb bvb
fcbayern fcb
b04fcb Borussia
Tipico bundesliga
topfakt
scheinderwoche
tipicotopfakt
zahlendesspieltags

The analysis is based on 18,051 tweets during the observation period from 2019-03-27 to 2021-04-08
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Table 12 Inter-rater reliability

between summative content Gambling provider Category Fleiss’ ¥ p-value

f:;ilcysrifozz‘liizgmi'S“pe”ised Lotto BW Kl 0.650 0.000
K2 0.554 0.000

K3 0.543 0.000

K4 0.840 0.000

K6 0.767 0.000

K7 0.789 0.000

K8 0.656 0.000

LOTTO Bayern K1 0.917 0.000
K2 0.876 0.000

K3 0.781 0.000

K4 0.789 0.000

K7 1 0.000

K8 0.656 0.000

Lottoland.com K3 1.000 0.000
K4 0.890 0.000

K5 0.787 0.000

K8 1.000 0.000

LOTTO24.de K1 0.579 0.000
K2 0.692 0.000

K3 0.621 0.000

K4 0.479 0.001

K6 0.672 0.000

K7 0.504 0.000

K8 0.077 0.586

Aktion Mensch e.V K4 0.096 0.498
K7 —0.042 0.768

K8 0.645 0.000

Spielbanken Bayern K2 1 0.000
K3 0.458 0.001

K4 —0.389 0.006

K6 0.645 0.000

K7 0.608 0.000

Sportlotterie K1 0.840 0.000
K2 0.728 0.000

K4 0.201 0.155

K7 0.080 0.573

ADMIRALBET K1 0.673 0.000
K2 0.563 0.000

K4 0.452 0.001

K7 —0.282 0.046

Bet-at-home K1 0.543 0.000
K4 0912 0.000

K7 —-0.250 0.077

K8 0.240 0.149
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Table 12 (continued)

Gambling provider Category Fleiss” p-value
Bwin Sportwetten K1 0.756 0.000
K2 0.578 0.000
K4 0.368 0.009
K7 -0.639 0.000
Mybet K2 0.285 0.044
K3 0.185 0.191
K4 0.766 0.000
K6 0.534 0.000
K7 0.015 0.917
Tipico K1 0.357 0.012
K2 0.003 0.981
K3 0.811 0.000
K4 0.299 0.035
K6 0.534 0.000
K7 -0.515 0.000
K8 —-0.136 0.335
Unibet Sportwetten K1 0.905 0.000
K2 —0.033 0.813
K3 1.000 0.000
K4 0.539 0.000
K5 0.558 0.000
K6 0.368 0.009
K7 —0.683 0.000

@ Springer



Journal of Gambling Studies

uonen[eAd

oy ur Judsaid 9q 0} PAISPISUOD AT SALI0SAEd Y} “BIep 2y} Jo armded ou st a1y J1 uaay "Surpopour o1doy £q parmdes oq jouued Inq ‘s1opraoid oY) Aq pasn ST JUAUOD ST,

SOLI0T21ED [RI0ADS UT POYISSE[O 9 UBD 199M) B SB ‘S10am) JO JoqUINU 9y} uey) JoySIy ST SOLI0S)Ed JUJU0D JO Joquinu Y,

80-+0—120C 03 LZ—£0—6T10¢ woij porrad uonearssqo ay) Surmp (19p1aoid 1ad s390m) ()G) $100M) PAJO[as ATWIOPUEI ()G9 UO PIseq SI SISATeue Y],

Ly'0 - 01 4 LT 8 14 6C 6C 7§ uenomuods 1aqruny
90 Il S 91 0 €l 8 S1 183 19 oadiy,
LY0 - LT 1c 0 Ie €l L1 - 149 10q4w
670 - 1C - v S - 4 8y 9¢ uopomitodg uimq
0s°0 0¢ 13 e 0 0 €l - - 33 s ouwoy-je-logq
S0 - 4! - - 6 - 84 8¢ 8 LA TVIINAY
Suiaq sy1odg
Lv'o - I S - 0s 0z ¥l - 9L  ukeg uayueqpldg
ouisn)
870 ST L ¥C - 4 6 4 61 SL AP YCOLLOT
190 [4 - - 14! 0C 9 - - 9¢ WOS"pue[ono]
s42y04q 4213077
150 0 Y4 v - & - L S¢ 9¢ osLanopods
S¥'o L 69 - - e - - - ¥S A9 YOSUIIN UOnY
$2112110] [P100S
€90 € [4 - - S 91 144 0¢ €9 urakeqg OLLOT
670 C S Sl - 61 SI LT L1 6S Mg onoT
$2112110] 21DIS

(%) (%) Sa1103978

(%) Surjquren uonewlIojul  JUISIISAPR JUIUOD JO
QUAIRYOD (%) PYIO (%) SMON o[qisuodsay (%) uonoeINu] (%) SunoIelN (%) SINSIY [euonippy jonpoid oquny  Jopraoid Surjquien

(1op1aoid 1od s30am] ()G Jo sisATeue xgI0)) Jopiaoid £q sor10391e0 JUSIUO) €1 3jqel

pringer

Qs



Journal of Gambling Studies

Acknowledgements Further support was provided by Lorenz WeiBenberg, who assisted in coding the cat-
egories and ensured interrater reliability. The authors would like to thank Thomas Krause for valuable com-
ments and discussions.

Authors Contribution JS, MW, and SO conceived and designed the study concept. Data collection and
material preparation were performed by JS and SO. JS conducted the analysis. The first draft of the manu-
script was written by JS under the supervision of AW. VK joined the project during the revision and cre-
ated the functional environment for preprocessing and topic modeling which was later improved and further
developed by JS. All authors made substantial contributions to the interpretation of the data, contributed to
manuscript revision, read and approved the final version for submission.

The idea for the project has been presented in two symposia (International Gambling Research Col-
loquium—Meeting of early career researchers, February 18th, 2021; Symposium Gliicksspiel, Gambling
Research Center at the University of Hohenheim, March 17th, 2021).

Funding Open Access funding enabled and organized by Projekt DEAL. No financial support was received
for this study.

Data availability The data compiled via Twitter API and analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Conflict of interest The first author’s position is supported by the state lottery Staatliche Toto-Lotto GmbH
Baden-Wiirttemberg. The funders had no role in study design, data collection, or preparation of the manu-
script. All other authors declare that they have no conflict of interest.

Ethical Approval This article does not contain any studies with human participants performed by any of the
authors.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

de Klerk. R. (2022). rickdkk/pyirr: v0.84.1.2. Zenodo.

Auer, M., Malischnig, D., & Griffiths, M. D. (2020). Gambling before and during the COVID-19 pandemic
among european regular sports bettors: An empirical study using behavioral tracking data. Interna-
tional Journal of Mental Health and Addiction. https://doi.org/10.1007/s11469-020-00327-8

Barreda, A. A., Bilgihan, A., Nusair, K., & Okumus, F. (2015). Generating brand awareness in Online Social
Networks. Computers in Human Behavior, 50, 600—609. https://doi.org/10.1016/j.chb.2015.03.023

Beisch, N., & Koch, W. (2021). Aktuelle aspekte der internetnutzung in deutschland: 25 jahre ARD/ZDF-
onlinestudie: Unterwegsnutzung steigt wieder und streaming/mediatheken sind weiterhin treiber des
medialen internets. Media Perspektiven, 2021(10), 486-503.

Berger, J., Humphreys, A., Ludwig, S., Moe, W. W., Netzer, O., & Schweidel, D. A. (2020). Uniting the
tribes: Using text for marketing insight. Journal of Marketing, 84, 1-25. https://doi.org/10.1177/00222
42919873106

Binde, P. (2007). Selling dreams-causing nightmares? Journal of Gambling Issues. https://doi.org/10.4309/
jgi.2007.20.5

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s11469-020-00327-8
https://doi.org/10.1016/j.chb.2015.03.023
https://doi.org/10.1177/0022242919873106
https://doi.org/10.1177/0022242919873106
https://doi.org/10.4309/jgi.2007.20.5
https://doi.org/10.4309/jgi.2007.20.5

Journal of Gambling Studies

Binde, P. (2009). Exploring the impact of gambling advertising: An interview study of problem gam-
blers. International Journal of Mental Health and Addiction, 7, 541-554. https://doi.org/10.1007/
s11469-008-9186-9

Binde, P. (2014). Gambling advertising: A critical research review. Responsible Gambling Trust.

Bird, S., Klein, E., & Loper, E. (2009). Natural language processing with Python. Sebastopol, California:
O’Reilly.

Blei, D. M., Ng, A. Y., & Jordan, M. I. (2003). Latent Dirichlet allocation. Journal of Machine Learning
Research, 3(4-5), 993-1022.

Bradley, A., & James, R. J. E. (2019). How are major gambling brands using Twitter? International Gam-
bling Studies, 19, 451-470. https://doi.org/10.1080/14459795.2019.1606927

Browne, M., Hing, N., Russell, A. M. T., Thomas, A., & Jenkinson, R. (2019). The impact of exposure
to wagering advertisements and inducements on intended and actual betting expenditure: An eco-
logical momentary assessment study. Journal of Behavioral Addictions, 8, 146—156. https://doi.org/
10.1556/2006.8.2019.10

Cassidy, R., & Ovenden, N. (2017). Frequency, duration and medium of advertisements for gambling
and other risky products in commercial and public service broadcasts of English Premier League
Sfootball.

Cobhen, J. (1960). A coefficient of agreement for nominal scales. Educational and Psychological Meas-
urement, 20, 37-46. https://doi.org/10.1177/001316446002000104

Derevensky, J. L., & Gilbeau, L. (2015). Adolescent gambling: Twenty-five years of research. The Cana-
dian Journal of Addiction, 6, 4—12. https://doi.org/10.1097/02024458-201509000-00002

Duggan, M., Greenwood, S., & Perrin, A. (2016). Social Media Update 2016: Facebook usage and engage-
ment is on the rise, while adoption of other platforms holds steady. https://www.pewresearch.org/inter
net/2016/11/11/social-media-update-2016/. Accessed 5 May 2021.

Feinstein, A. R., & Cicchetti, D. V. (1990). High agreement but low kappa: I. The problems of two para-
doxes. Journal of Clinical Epidemiology., 43(6), 543-549.

Fleiss, J. L. (1971). Measuring nominal scale agreement among many raters. Psychological Bulletin, 76,
378-382. https://doi.org/10.1037/h0031619

Gainsbury, S. M., Delfabbro, P., King, D. L., & Hing, N. (2016a). An exploratory study of gambling opera-
tors’ use of social media and the latent messages conveyed. Journal of Gambling Studies, 32, 125-141.
https://doi.org/10.1007/s10899-015-9525-2

Gainsbury, S. M., King, D. L., Hing, N., & Delfabbro, P. (2015). Social media marketing and gambling:
An interview study of gambling operators in Australia. International Gambling Studies, 15, 377-393.
https://doi.org/10.1080/14459795.2015.1058409

Gainsbury, S. M., King, D. L., Russell, A. M. T., Delfabbro, P., Derevensky, J., & Hing, N. (2016b). Expo-
sure to and engagement with gambling marketing in social media: Reported impacts on moderate-risk
and problem gamblers. Psychology of Addictive Behaviors: Journal of the Society of Psychologists in
Addictive Behaviors, 30, 270-276. https://doi.org/10.1037/adb0000156

Gallagher, R. J., Reing, K., Kale, D., & Ver Steeg, G. (2017). Anchored correlation explanation: Topic mod-
eling with minimal domain knowledge. Transactions of the Association for Computational Linguistics,
5, 529-542. https://doi.org/10.1162/tacl_a_00078

Ginnis, S. (2019). Interim synthesis report: The effect of gambling marketing and advertising on children,
young people and vulnerable adults. Responsible Gambling Trust.

Goh, Y. C., Cai, X. Q., Theseira, W., Ko, G., & Khor, K. A. (2020). Evaluating human versus machine
learning performance in classifying research abstracts. Scientometrics, 125, 1197-1212. https://doi.
org/10.1007/s11192-020-03614-2

Griffiths, M., & Barnes, A. (2008). Internet gambling: An online empirical study among student gam-
blers. International Journal of Mental Health and Addiction, 6, 194-204. https://doi.org/10.1007/
s11469-007-9083-7

Guillou-Landreat, M., Gallopel-Morvan, K., Lever, D., Le Goff, D., & Le Reste, J.-Y. (2021). Gambling
marketing strategies and the internet: What do we know? A systematic review. Frontiers in Psy-
chiatry, 12, 583817. https://doi.org/10.3389/fpsyt.2021.583817

Hakansson, A., Widinghoff, C., & Berge, J. (2021). Self-exclusion from gambling-a measure of COVID-
19 impact on gambling in a highly online-based gambling market? International Journal of Envi-
ronmental Research and Public Health. https://doi.org/10.3390/ijerph18147367

Hanss, D., Mentzoni, R. A., Griffiths, M. D., & Pallesen, S. (2015). The impact of gambling advertis-
ing: Problem gamblers report stronger impacts on involvement, knowledge, and awareness than rec-
reational gamblers. Psychology of Addictive Behaviors : Journal of the Society of Psychologists in
Addictive Behaviors, 29, 483-491. https://doi.org/10.1037/adb0000062

@ Springer


https://doi.org/10.1007/s11469-008-9186-9
https://doi.org/10.1007/s11469-008-9186-9
https://doi.org/10.1080/14459795.2019.1606927
https://doi.org/10.1556/2006.8.2019.10
https://doi.org/10.1556/2006.8.2019.10
https://doi.org/10.1177/001316446002000104
https://doi.org/10.1097/02024458-201509000-00002
https://www.pewresearch.org/internet/2016/11/11/social-media-update-2016/
https://www.pewresearch.org/internet/2016/11/11/social-media-update-2016/
https://doi.org/10.1037/h0031619
https://doi.org/10.1007/s10899-015-9525-2
https://doi.org/10.1080/14459795.2015.1058409
https://doi.org/10.1037/adb0000156
https://doi.org/10.1162/tacl_a_00078
https://doi.org/10.1007/s11192-020-03614-2
https://doi.org/10.1007/s11192-020-03614-2
https://doi.org/10.1007/s11469-007-9083-7
https://doi.org/10.1007/s11469-007-9083-7
https://doi.org/10.3389/fpsyt.2021.583817
https://doi.org/10.3390/ijerph18147367
https://doi.org/10.1037/adb0000062

Journal of Gambling Studies

Harris, C. R., Millman, K. J., van der Walt, S. J., et al. (2020). Array programming with NumPy. Nature,
585, 357-362.

Hessisches Ministerium des Innern und fiir Sport. (2020). White List der Gliicksspielaufsichtsbehir-
dender Linder: White List der Gliicksspielaufsichtsbehordender Léinder: Gliicksspielanbieter mit
einer Erlaubnis aus Deutschland. https://innen.hessen.de/sites/default/files/media/hmdis/white_
list_1_0.pdf. Accessed 25 February 2021.

Hing, N., Cherney, L., Blaszczynski, A., Gainsbury, S. M., & Lubman, D. I. (2014). Do advertising and
promotions for online gambling increase gambling consumption? An exploratory study. Interna-
tional Gambling Studies, 14, 394-409. https://doi.org/10.1080/14459795.2014.903989

Hing, N., Lamont, M., Vitartas, P., & Fink, E. (2015). Sports bettors’ responses to sports-embedded
gambling promotions: Implications for compulsive consumption. Journal of Business Research, 68,
2057-2066. https://doi.org/10.1016/j.jbusres.2015.03.003

Hing, N., Russell, A. M. T., Li, E., & Vitartas, P. (2018). Does the uptake of wagering inducements
predict impulse betting on sport? Journal of Behavioral Addictions, 7, 146-157. https://doi.org/10.
1556/2006.7.2018.17

Hing, N., Vitartas, P., & Lamont, M. (2013). Gambling sponsorship of sport: An exploratory study of
links with gambling attitudes and intentions. International Gambling Studies, 13, 281-301. https://
doi.org/10.1080/14459795.2013.812132

Houghton, S., McNeil, A., Hogg, M., & Moss, M. (2019). Comparing the Twitter posting of British
gambling operators and gambling affiliates: A summative content analysis. International Gambling
Studies, 19, 312-326. https://doi.org/10.1080/14459795.2018.1561923

Hsieh, H.-F., & Shannon, S. E. (2005). Three approaches to qualitative content analysis. Qualitative
Health Research, 15, 1277-1288. https://doi.org/10.1177/1049732305276687

Kearney, M. (2019). rtweet: Collecting and analyzing Twitter data. Journal of Open Source Software, 4,
1829. https://doi.org/10.21105/joss.01829

Killick, E. A., & Griffiths, M. D. (2020). A content analysis of gambling operators’ twitter accounts at
the start of the english premier league football season. Journal of Gambling Studies, 36, 319-341.
https://doi.org/10.1007/s10899-019-09879-4

Koch, T. (2021). Neuer Gliicksspielstaatsvertrag: Das Ringen um einen Rechtsrahmen fiir die Spiel-
ebranche.  https://www.deutschlandfunk.de/neuer-gluecksspielstaatsvertrag-das-ringen-um-einen.
724.de.html?dram:article_id=496226. Accessed 5 May 2021.

Krawczyk, M., & Wtasiuk, £. (2021). Advertising slogans in the gambling industry: Content analysis
informed by the heuristics and biases literature. Journal of Gambling Issues. https://doi.org/10.
4309/jgi.2021.47.6

Lawn, S., Oster, C., Riley, B., Smith, D., Baigent, M., & Rahamathulla, M. (2020). A literature review
and gap analysis of emerging technologies and new trends in gambling. International Journal of
Environmental Research and Public Health. https://doi.org/10.3390/ijerph17030744

Li, E., Langham, E., Browne, M., Rockloff, M., & Thorne, H. (2018). Gambling and sport: Implicit
association and explicit intention among underage youth. Journal of Gambling Studies, 34, 739—
756. https://doi.org/10.1007/s10899-018-9756-0

Liu, X., Burns, A. C., & Hou, Y. (2017). An investigation of brand-related user-generated content on
Twitter. Journal of Advertising, 46, 236-247. https://doi.org/10.1080/00913367.2017.1297273

Lopez-Gonzalez, H., & Griffiths, M. D. (2018). Betting, forex trading, and fantasy gaming sponsorships-
a responsible marketing inquiry into the ‘gamblification’ of english football. International Journal
of Mental Health and Addiction, 16, 404—419. https://doi.org/10.1007/s11469-017-9788-1

McMullan, J. L., & Miller, D. (2010). Advertising the “New Fun-Tier”: Selling casinos to consum-
ers. International Journal of Mental Health and Addiction, 8, 35-50. https://doi.org/10.1007/
s11469-009-9201-9

McKinney, W. (2010). Data structures for statistical computing in python, in Proceedings of the 9th python
in science conference, Vol. 445.

Newall, P. W. S. (2017). Behavioral complexity of British gambling advertising. Addiction Research and
Theory, 25, 505-511. https://doi.org/10.1080/16066359.2017.1287901

Newall, P. W. S., Moodie, C., Reith, G., Stead, M., Critchlow, N., Morgan, A., et al. (2019). Gambling mar-
keting from 2014 to 2018: A Literature Review. Current Addiction Reports, 6, 49-56. https://doi.org/
10.1007/s40429-019-00239-1

Nosal, P., & Lopez-Gonzalez, H. (2021). How did regular sports bettors behave during covid-19 lockdown?
Evidence from Poland. European Sport Management Quarterly, 21, 406—420. https://doi.org/10.1080/
16184742.2021.1909092

Parke, A., Harris, A., Parke, J., Rigbye, J., & Blaszczynski, A. (2014). Responsible marketing and advertis-
ing in gambling: A critical review. The Journal of Gambling Business and Economics, 8(3), 21-35.

@ Springer


https://innen.hessen.de/sites/default/files/media/hmdis/white_list_1_0.pdf
https://innen.hessen.de/sites/default/files/media/hmdis/white_list_1_0.pdf
https://doi.org/10.1080/14459795.2014.903989
https://doi.org/10.1016/j.jbusres.2015.03.003
https://doi.org/10.1556/2006.7.2018.17
https://doi.org/10.1556/2006.7.2018.17
https://doi.org/10.1080/14459795.2013.812132
https://doi.org/10.1080/14459795.2013.812132
https://doi.org/10.1080/14459795.2018.1561923
https://doi.org/10.1177/1049732305276687
https://doi.org/10.21105/joss.01829
https://doi.org/10.1007/s10899-019-09879-4
https://www.deutschlandfunk.de/neuer-gluecksspielstaatsvertrag-das-ringen-um-einen.724.de.html?dram:article_id=496226
https://www.deutschlandfunk.de/neuer-gluecksspielstaatsvertrag-das-ringen-um-einen.724.de.html?dram:article_id=496226
https://doi.org/10.4309/jgi.2021.47.6
https://doi.org/10.4309/jgi.2021.47.6
https://doi.org/10.3390/ijerph17030744
https://doi.org/10.1007/s10899-018-9756-0
https://doi.org/10.1080/00913367.2017.1297273
https://doi.org/10.1007/s11469-017-9788-1
https://doi.org/10.1007/s11469-009-9201-9
https://doi.org/10.1007/s11469-009-9201-9
https://doi.org/10.1080/16066359.2017.1287901
https://doi.org/10.1007/s40429-019-00239-1
https://doi.org/10.1007/s40429-019-00239-1
https://doi.org/10.1080/16184742.2021.1909092
https://doi.org/10.1080/16184742.2021.1909092

Journal of Gambling Studies

Rehurek, R., & Sojka, P. (2011). Gensim—python framework for vector space modelling. NLP Centre, Fac-
ulty of Informatics, Masaryk University, Brno, Czech Republic, 3(2).

pytesseract (2022). Python library PyPI for optical character recognition (OCR) available at https://pypi.org/
project/pytesseract/

Sproston, K., Hanley, C., Brook, K., Hing, N., & Gainsbury, S. (2015). Marketing of Sports Betting and
Racing. Melbourne.

Staatsvertrag zur Neuregulierung des Gliicksspielwesens in Deutschland: Gliicksspielstaatsvertrag 2021
— GIiiStV. (2021). https://www.gluecksspiel-behoerde.de/images/pdf/201029_Gluecksspielstaatsve
rtrag_2021.pdf. Accessed 13 July 2021.

Steuber, F., Schneider, S., & Schoenfeld, M. (2022). Embedding semantic anchors to guide topic models on
short text corpora. Big Data Research, 27, 100293. https://doi.org/10.1016/j.bdr.2021.100293

Syed, S. & Spruit, M. (2017). Full-text or abstract? Examining topic coherence scores using latent dirichlet
allocation, in IEEE International Conference on Data Science and Advanced Analytics (DSAA), pp.
165-174.

Syvertsen, A., Erevik, E. K., Hanss, D., Mentzoni, R. A., & Pallesen, S. (2021). Relationships between
exposure to different gambling advertising types, advertising impact and problem gambling. Journal of
Gambling Studies. https://doi.org/10.1007/s10899-021-10038-x

Thomas, S., Bestman, A., Pitt, H., Deans, E., Randle, M., Stoneham, M., et al. (2015). The marketing of
wagering on social media: An analysis of promotional content on YouTube, Twitter and Facebook.
Online. https://ro.uow.edu.au/cgi/viewcontent.cgi?article=1694&context=ahsri. Accessed 10 March
2021.

Torrance, J., John, B., Greville, J., O’Hanrahan, M., Davies, N., & Roderique-Davies, G. (2021). Emergent
gambling advertising; a rapid review of marketing content, delivery and structural features. BMC Pub-
lic Health, 21, 718. https://doi.org/10.1186/s12889-021-10805-w

Twitter. (2020). Twitter User Agreement. https://cdn.cms-twdigitalassets.com/content/dam/legal-twitter/
site-assets/tos-oct-14th-2020/Twitter_User_Agreement_EN.pdf. Accessed 24 February 2021.

Twitter. (2021). Twitter Announces First Quarter 2021 Results: Reports 20% Year-over-Year Growth in
Monetizable Daily Active Usage (mDAU) and Total Revenue of $1.04 Billion. https:/s22.q4cdn.com/
826641620/files/doc_financials/2021/q1/Q1°21-Earnings-Release.pdf. Accessed 5 May 2021.

Wartena, C. (2019). A Probabilistic Morphology Model for German Lemmatization. In Proceedings of the
15th Conference on Natural Language Processing (KONVENS 2019) (pp. 40-49).

Winters, K. C., & Smith, N. D. L. (2019). Gambling expansion and its association with disordered gambling
trends. In K. C. Winters, N. Smith, & N. D. L. Smith (Eds.), Responsible gambling (pp. 85-110).
Oxford University Press.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

@ Springer


https://pypi.org/project/pytesseract/
https://pypi.org/project/pytesseract/
https://www.gluecksspiel-behoerde.de/images/pdf/201029_Gluecksspielstaatsvertrag_2021.pdf
https://www.gluecksspiel-behoerde.de/images/pdf/201029_Gluecksspielstaatsvertrag_2021.pdf
https://doi.org/10.1016/j.bdr.2021.100293
https://doi.org/10.1007/s10899-021-10038-x
https://ro.uow.edu.au/cgi/viewcontent.cgi?article=1694&context=ahsri
https://doi.org/10.1186/s12889-021-10805-w
https://cdn.cms-twdigitalassets.com/content/dam/legal-twitter/site-assets/tos-oct-14th-2020/Twitter_User_Agreement_EN.pdf
https://cdn.cms-twdigitalassets.com/content/dam/legal-twitter/site-assets/tos-oct-14th-2020/Twitter_User_Agreement_EN.pdf
https://s22.q4cdn.com/826641620/files/doc_financials/2021/q1/Q1’21-Earnings-Release.pdf
https://s22.q4cdn.com/826641620/files/doc_financials/2021/q1/Q1’21-Earnings-Release.pdf

	How do Gambling Providers Use the Social Network Twitter in Germany? An Explorative Mixed-Methods Topic Modeling Approach
	Abstract
	Introduction
	Data and Methodology
	Identification of Twitter Accounts
	Sample
	Methods

	Results
	Descriptive Analysis
	Frequency of the Tweets
	Interaction with the Tweets
	Content of the Tweets

	Qualitative and Quantitative Content Analysis
	News
	Product Advertising
	Additional Information
	Marketing
	Results
	Responsible Gambling
	Other
	Interaction


	Discussion
	Limitations and Future Directions
	Conclusion
	Acknowledgements 
	References




