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ABSTRACT

The ICO industry is growing fast and becomes increasingly integrated into business models of young
companies. However, this inherently unregulated environment is plagued by information asymmetry.
It is thus essential to determine the ICO success factors that will help entrepreneurs as well as
investors to identify valuable token sales. We take a new angle compared to previous ICO success
research by examining the importance of the thematic content in ICO whitepapers. To do so, we use
a topic modeling approach to quantify the potential informational value of the thematic content. We
employ a database of 1848 ICOs between 2016 and 2020 from ICO.Bench.com. We show that topics
matter for the ICO success (TokenTradedHistorical), the amount raised by the ICO (AmountRaised)
and its return relative to the market return (AbnormallR). In a second step, we discuss the different
topics that are of interest to investors. We show that blockchain related topics positively impact the
success while law category reacts negatively.
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1. Introduction

New ventures need to raise funds in order to grow (Gompers and Lerner, 2004), and the task is
part of a tough competitive environment (Chemmanur and Fulghieri, 2014). An Initial Coin Offering
(ICO), allows new companies, such as startups, to raise funds by selling tokens to investors. Based
on blockchain technologies, cryptocurrencies are used as a means of exchange. ICOs are innovative
in entrepreneurial finance and bring new possibilities of capital raising for young entrepreneurs. In
fact, it’s becoming more and more integrated into the business model of companies as less efforts are
requested and it provide solutions by avoiding costs and intermediaries. This allows entrepreneurs
and investors to keep all the profit for themselves (Kaal and Dell’Erba, 2017). Although they are
recent, ICOs are valuable. In October 2018, the amount raised globally by ICOs was more than $20
billion! and the capital raising through ICOs exceeded the entire European venture capital industry

(Amsden and Schweizer, 2018).

There is currently a lot of information asymmetry between investors and entrepreneurs given the
fact that this industry relies on limited regulations and lack of experience as ventures are in early
stages (Fisch, 2019). The truth is that there is not a lot of objective information that is shared and
this environment easily leads to numerous frauds (Shifflett and Jones, 2018). Thus, determining the
value of ICOs is not straightforward for investors, who only have limited and sometimes imprecise
information about the project (An, Hou, and Liu, 2018). In fact, small investors such as individuals,
don’t even have incentive to determine whether the signals sent by the token sellers are truthful
or not (Becht, Bolton, and Rdell, 2003). Investors must therefore make their own judgement by
evaluating the company, the founding team of the ICO, and the whitepaper explaining their project.
Even if, there are many ratings that are established and cross-referenced by different websites that
try to assess ICOs according to different criteria (e.g., team composition), it has been shown that
these ratings often differ from one site to another, making the assessment imprecise for investors

(Boreiko and Sahdev, 2018).

LAbout $15 billions of dollars in 2019 for the same time period.



However, ICO whitepapers are the only document provided in order to decrease information
asymmetry (Feng, Li, Wong, and Zhang, 2019; Zhang, Aerts, Lu, and Pan, 2019) and thus, it is of
the utmost importance to determine what are the factors that would indicate the success of an ICO.
There are financial and textual style variables (such as readability, exaggeration, and tone) which
are used in the literature as signals for ICO success. In general, they have ignored the context, but
the context has been shown in the literature to provides significant predictive power either on a
stand-alone basis or in a combination with financial and textual style variables (Brown, Crowley, and
Elliott, 2020). Thus, the theme contains informational value and incorporating it could possibly help
us to predict more of the future performance of an ICO. For this reason, we are going to investigate
the thematic content of ICOs whitepapers. Particularly, we are interested to quantify, based on a
topic modeling approach, the information value contained in ICOs whitepapers. It is essential to
determine these factors because of the information asymmetry that plagues this industry which is

unregulated and decentralized.

As of today, no research has evaluated the informational intrinsic value of ICO whitepapers by
using a topic modeling approach, and most importantly, no research has been conducted on the
importance of the topics assuming that not every topic is equally important to every investor. This
paper investigates the effects of the thematic content on the ICO success (TokenTradedHistorical),
the amount raised by the ICO (AmountRaised), the volatility (ssgarchvol) and its return minus the
market return (AbnormallR). We have collected data from ICObench.com and used a consequent
dataset of 1848 ICOs from 2016 to 2020 to build our analysis. The added value of our report is
that, as opposed to previous literature, we conduct our research on what is being released in ICO
whitepapers as opposed to how it is released thanks to a sent-LDA approach. The key question we
ask ourselves in this work is whether the thematic content of ICO whitepapers is informative to

investors by following a topic modeling approach and, if so, which themes are of most interest to them.

The aim of this article is to identify the features of ICO whitepapers that allow investors to identify
the future performance of an ICO. Previous literature is ambiguous on the informativeness in ICO
whitepapers. There are conflicts in the literature. Taking an approach that has not been done so far,
which is the thematic content, we show that there is information in the whitepaper, not that it is the

most informative document, but that the thematic content has information.



2. Literature Review

In this section, we will review the ICO background and the main challenges that the industry has to
overcome. The lack of regulation, fraudulent ICOs and the information asymmetry are current issues
that are linked and it highlights the usefulness of identifying the determinants of ICO success. In the
following part of this work, we focus on what factors have been determined in the previous literature
to identify a successful ICO. After that, we will see why the thematic content matters and finally I

will introduce my research questions.

2.1. Initial Coin Offering

2.1.1. 1CO - History

As the name suggests, a blockchain is a series of blocks that store a range of information such
as financial transactions. This technology was created by a named Satoshi Nakamoto in 2008 for
the purpose of Bitcoin transaction. The advantage of the blockchain is that it facilitates electronic
exchanges in a secure way that is independent of any central authority. This technology is welcomed

as an alternative financing option not subject to the instability of governments and financial crises.

ICO’s allow for the issuance of tokens? that are purchased by investors through the use of crypto
currencies. This is an alternative to venture capital financing or business angles (for early stage
companies mainly) and is made possible thanks to the blockchain technology. A cryptocurrency is
different from the conventional currency on several points. Where a traditional currency is managed
by a country, cryptocurrencies cannot be controlled by a single entity. Additionally, cryptocurrencies
are decentralized. A second element is that each cryptocurrency is produced in limited quantities,

unlike currency which can be printed by central banks.

The advantages of the blockchain are numerous, security is ensured by the decentralized aspect of
the technology as well as the codes of each block which provide proof of transaction and cannot be
falsified. Secondly, blockchain are not regulated by governments, there are no more intermediaries

between buyers and sellers. Since the creation of Bitcoin, new cryptocurrencies have appeared and

2As we are talking about fund raising, the terms token or coin can be interchangeable. Both refer to cryptocurrency but the first
emphasis that it needs a separate blockchain to operate while the second not (Amsden and Schweizer, 2018).



according to CoinMarketCap they were around 7,400 at the end of 2020. The creation of a new
cryptocurrency can be registered on an already existing blockchain such as the Ethereum platform.
An element that has enabled this growth is a mechanism called ”smart contract”. This allows
everyone to create their own ICO, in a simplified way, thanks to the Blockchain Ethereum created

in 2015 (Amsden and Schweizer, 2018).

When an organisation wants to raise funds, it can do so in different ways. This ranges from
self-financing to Initial Public Offering (IPO). The initial coin offering (ICO), is another recent
way for a new organisation to raise funds. Recent, because the first ICO took place in July
2013 by Mastercoin. There are three main reasons why ICOs are important for businesses. The
first one is linked to the technology used by ICOs to raise funds, the famous blockchain®. This
technology notably reduces the costs of raising funds and avoids intermediaries such as banks.
Second, the fact that being able to transfer a token between two players on the internet makes
tokens very liquid compared to the equity, it allows the ICO owner to create a secondary market
for their investments. A final reason is that ICOs allow to develop one’s own customer base
and more customers lead to a positive network effect. These two final benefits are made possi-

ble thanks to the fact that ICOs leads to decentralized business and open-source project development.

Scientific literature often compares ICOs to IPOs, but the two differ clearly. IPOs are highly
regulated, shareholders have a voting right and they receive a share of the operating profits of the
company (Burns and Moro, 2018). As for ICOs, it is quite the opposite. There is limited regulation
regarding ICOs at the moment (Zetzsche, Buckley, Barberis, and Arner, 2017), the companies are
young and often have not even started their operations (Cerezo Sénchez, 2017), and the token enables
its owner to benefit from the service in the future. We can therefore define Initial Coin Offering as
unregulated calls for funds from companies, entrepreneurs or organisations by exchanging tokens or
coins using cryptocurrencies or legal tender (Adhami, Giudici, and Martinazzi, 2018; Amsden and

Schweizer, 2018).

3Here we assume that ICOs are using an already existing blockchain. It’s possible for an ICO to create its own blockchain but it
will increase costs. (Amsden and Schweizer, 2018)



At the time of its initiation, the ICO offers different types of tokens to investors. These come
in three categories and can be purchased individually or collectively depending on the offer of the
issuing organisation. The first category that we identify are the utility tokens that allow its owner
to benefit from the future service set up by the company. The second, which are security tokens,
make it possible to receive a share of the future profit and act as a security for investors. The last
one which is the payment tokens, considered as cryptocurrencies, act as a medium of exchange for
investors. Nevertheless, it is important to specify that these three types of tokens can be exchanged
on dedicated platforms that are not regulated (Burns and Moro, 2018). It is not uncommon to see
presales that allow large investors to buy tokens at discounted prices before other smaller investors.
The aim is to stimulate investors in the project. They can thus benefit from a lower price but are
encouraged to the success of the project because in the long term they will be able to use the
acquired tokens or even exchange them in the hope of a higher value than the original one (Fisch,
2019). Once the presale is over, the price of the token is determined by the law of supply and demand
(Kastelein, 2017). However, a presale is not always viewed positively to investors, as Amsden and
Schweizer (2018) explain us, this may reflect the company’s lack of confidence in the ICO’s success

and even a lack of funds on the part of the ICO’s founders.

The first step in an ICO, well before the distribution of tokens, is to make it known to as many
investors as possible. This is made possible thanks to an unaudited marketing document, called
whitepaper, which might be distributed and available on dedicated sites such as cryptocurrency
forums. The whitepaper is the document issued by ICO project owners in order to convince potential
token buyers but there is no obligation to produce one. These are documents that might content
information such as the proposed service, the token description and distribution, the team, technology,
expected performance, etc. The whitepaper essentially describes the objective of the project and the
means used. However, as we are in an industry with little or no existing regulation, there is no
blueprint. Thus, not all whitepapers are identical, they do not all deal with the same topics, some go
into detail while others do not (Fisch, 2019). The purpose of a whitepaper is to signal the venture
quality and to differentiate themself from other projects. The whitepaper is not the only one to share

information but is a piece of the puzzle that the investor must use to evaluate the ICO project® .

4The information environment is composed of website, social media platforms, information aggregators, ICO rating providers
and whitepapers Bourveau, De George, Ellahie, and Macciocchi (2018).



2.1.2. ICO - Few Regulations

The crypto-tokens market is growing fast and this is attracting the attention of regulators in an
effort to protect investors. Since its creation in 2013, developers have always acted to maintain a
decentralised market by avoiding all kinds of regulations. Regulations concern the creation of new
tokens and their exchange on dedicated platforms. At the time of writing this report, this crypto-token
market is unregulated and rumours are beginning to emerge that some tokens could be classified as
securities (in the U.S.), which could lead them to respect existing securities jurisdictions. To determine
the status of securities or not, the ”Howey test” is used (Bourveau et al., 2018). In September 2020,
the European Commission has adopted a series of legislation to regulate crypto assets, updating some
financial market rules, and created a Pan-European blockchain regulatory sandbox”. The Commission
came with a new framework to replace some EU rules concerning the creation of new tokens and their
exchange on dedicated platforms. This is called the Markets in Crypto-Assets Regulation, MICA
(legroju, 2020).

2.1.3. ICO - As A Fraudulent Capital Raising

This lack of regulation easily leads some ICOs to scams and it impacts the trust of the system.
As an example of fraudulent ICO, we can cite REcoin. Created in 2017, REcoin presented itself as
revolutionary in the world of real estate. The idea behind this ICO was to use the created coin as
a means of payment in real estate transactions instead of conventional money. A month after the
initiation, the U.S Securities and Exchange Commission (the SEC), noticed that this business had no
employees (contrary to what had been announced) and that the money raised by the ICO was never
invested in the real estate industry. To top it all off, the REcoin token did not exist (Morris, 2017).
What is interesting in this example is that this fraud was possible, among other things, thanks to
information asymmetry. There was few information available to investors such as a whitepaper with
erroneous information and some news on social networks. Thus, it was difficult to investors to assess

the fair value of the ICO and making decisions in this situation increased the risks.

5A sandbox is is a forum for bringing together people, regulators, businesses and experts to identify obstacles and test innovative
solutions.



2.2. Determinants of ICOs Success

2.2.1. Theoretical Framework Explaining ICO Success

Amsden and Schweizer (2018) show that venture uncertainty, as they explained as having shorter
whitepapers ¢ or not having an account on Github and Telegram for instance, is negatively corre-
lated with ICO success. The opposite, venture quality, like a larger team size, is positively correlated.
Furthermore, they found that having a hard cap (the goal amount) will increase the amount raised
and the token tradability. Howell, Niessner, and Yermack (2020) find that ICOs having a whitepaper,
promoting through social media such as Twitter, having certifications and sharing codes development
on Github will have higher probability of success than those who do not. Then, Fisch (2019) explores
the potential of technical signals such as patents, source code and technical whitepapers and con-
clude that whitepapers revealing high quality of technological information raise higher funding. Most
importantly, only one fourth of their sample counts technical whitepapers’. Finally, Bourveau et al.
(2018) find that the information environment, such as sharing source code, informative whitepapers®,
using social media platforms, is positively correlated with the amount raised and the token tradability.

In addition, they find that the length and the opacity of whitepapers are correlated to crash risk.

2.2.2. Whitepaper Availability & Characteristics

Literature is ambiguous on the relationship between whitepapers availability and the probability of
success of an ICO . Adhami et al. (2018) show that there is no correlation between ICO success and
the availability of a whitepaper. While Howell et al. (2020) find that ICOs having a whitepaper will
have higher probability of success than those who do not. Additionally, informative whitepapers®
is positively correlated with the amount raised and the token tradability (Bourveau et al., 2018).
Other studies take into consideration technical information into the discussion. Whitepapers reveal-
ing high quality of technological information raise higher funding (Fisch, 2019), technical details in
a whitepaper reflect the quality of an ICO (Feng et al., 2019). Amsden and Schweizer (2018) show

that venture uncertainty, as they explained as having shorter whitepapers results in a less sophisti-

SIn their article, they stressed that having a shorter whitepaper results in a less sophisticated business plan and will decrease the
token tradability.

7A technical whitepaper is defined by a detailed description of the technical implementation of the project (such as algorithms
or sample code among others), and if the explanations reflect a technological expertise

8ICO project owners can differentiate their ICO by sharing informative disclosures to investors to facilitate the assessment of the
future value of the project.

9ICO project owners can differentiate their ICO by sharing informative disclosures to investors to facilitate the assessment of the
future value of the project.



cated business plan and will decrease the token tradability which is negatively correlated with ICO
success. Additionally, Zetzsche, Buckley, Arner, and Féhr (2017) show that the technical information

in whitepapers is uncertain'’

2.2.8. Linguistic Features

There are few studies that have been carried out on the linguistic features of ICO whitepapers. We
mainly retain the article from Zhang et al. (2019), that shows that readability of ICO whitepapers
and ICO first-day returns are positively correlated. In addition, they stress that these documents are
important sources of information for investors. Another article argued that the information included
in the whitepapers is systematically exaggerated by the founders of the ICO. An ICO that sends
biased signals perform better by collecting higher amounts in less time. However, once the token is
exchanged, investors become aware of the bias and get an idea of the venture quality. ICOs that use
biased signals have a lower initial return and higher volatility (Momtaz, 2020). Lastly, the tone and
the uncertainty have already been studied. It has been found that the tone tends to be negative in
ICO whitepapers. There is no significant relationship between whitepaper sentiment and ICO returns.
The authors of the study suppose that investors don’t pay attention to the information provided in
ICO whitepapers (Dittmar and Wu, 2019). Note that in this study, authors don’t analyse nor quantify

the informational content of ICO whitepapers.

2.2.4. The Thematic Content Motivation

Previous literature has already looked at the success of an ICO by analysing linguistic features such
as the exaggeration or the tone among other things as signals of ICO success. However, it has been
shown that using textual analysis does not reflect the context (Loughran and McDonald, 2016).
Yet, the context is essential to determine inferences that can be drawn. To overcome this problem,
the thematic content of financial statement filings was studied by Brown et al. (2020) in order to
determine the potential informational value and the predictive power of its model. In fact, they were
motivated to determine whether the content may better predict misreporting than textual analysis.
Interestingly, they find that the thematic content is incrementally informative and has predictive

power either on a stand-alone basis or in a combination with Financial and textual variables.

100nly one fifth of their ICO whitepaper sample provide technical information about the project, one third do not communicate
on the initiators and one fourth do not say how the collected capital will be used.



3. Research Questions

These studies on subjective characteristics (Zhang et al., 2019; Momtaz, 2020; Dittmar and Wu, 2019)
have led to analyse how investors assess the value of the ICO but as of today no research has been
carried out on what actually provide value to investors. There is a gap in the literature and this work
aims to fill that gap by studying the informativeness of ICO whitepapers thanks to a topic modeling
approach. This paper makes several important contributions. First, we investigate the content and go
deeper into the analysis compared to previous linguistic studies by answering to ” Which topics are
covered in ICO whitepapers?” (RQ1). Then, as compared to previous literature into 10K fillings
(e.g., Brown et al. (2020); Dyer, Lang, and Stice-Lawrence (2017); Rich, Roberts, Wall, and Zhang
(2018)), we will examine the thematic content in the context of ICO whitepapers by providing insights
on the second question ”Does the thematic content have informational value?” (RQZ2).
Finally, we will have a discussion on the most relevant topics by answering this last question ” Which
topics in ICO whitepapers are value relevant to investors?” (RQ3) assuming that not every
topic is equally important to every investor. Our contributions suggest that extracting themes from

ICO whitepapers help capture future performance of an 1CO.

4. Data, Methodology and Empirical Results

This section presents the description of our dataset, the sent-LDA methodology and our empirical
findings regarding the topics discussed in the ICO whitepapers. We aim at identifying the topics that

help investors decide to contribute to ICO projects.

4.1. Data Selection

The task is not simple when it comes to having a global view of the ICO market because of their
decentralised nature, and especially when it comes to conducting empirical studies. To date, there is
no obligation for ICOs to be registered on a single platform, which means that they are scattered all
over the web and makes research challenging (Fisch, 2019). Nevertheless, new actors took on this role

by collecting and collating ICO data on their own platform.
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For this reason, we collected our data from one of the most prominent platforms, ICObench.com.
Which provides ratings'!, listing and calendar of ICOs from different countries and industries.
ICObench is the number one ICO rating platform and it hosts more than 5,000 ICOs'? at the time
of this report. All data can be retrieved thanks to an Application Programming Interface (API). We
collected not less than 1848 ICOs whitepapers from 2016 to 2020. Fisch (2019) would point out that
there is a bias in our study because as stated in his article, taking data from only one site will lead to
data mistakes. However, this website is a reference in the field of scientific literature on ICOs and has
already been used several times by Amsden and Schweizer (2018), Howell et al. (2020) and Benedetti

and Kostovetsky (2018) for the most detailed information and the largest number of ICOs.

4.2. Methodology

In this section, we will focus on what we have done compared to other previous studies and elaborate

a bit on the frameworks they used.

4.2.1. Automated Text Analysis

Literature indicates that there are three main categories of automated text analysis, corresponding
to dictionary, supervised and unsupervised method (Bao and Datta, 2014). The first is tagged as
the simplest by using keywords to identify documents and to see in which category they belong. As
an example, we can cite Kravet and Muslu (2013) studied risk disclosures by observing sentences
that contained certain words from a list of predefined keywords. The negative point of this method
is that it is necessary to define how the categories will be assigned to the documents, which can
lead to irregularities if the list of keywords is not appropriate. The second method is similar to
the previous one in the sense that it allows the categorisation of documents. The operation is a
two-step process. first, humans have to categorise a sample document. Secondly, they have to train
a model so that it can reproduce the classification for all the documents. In this case, the problem
encountered in the dictionary has been solved. For instance, Humpherys, Moffitt, Burns, Burgoon,
and Felix (2011) used this method to detect cases of fraud in financial performance reports. Finally,

the last method, for which we opt for in this report, is the unsupervised machine learning. The

Hinterestingly, the way ICObench.com develops the ratings slightly differ from its competitors (e.g., ICOrating.com , ICO-
drops.com, etc.) Where others develop their ratings on the basis of internal analysis, icobench.com ratings are based on an
algorithm that analyses almost 20 characteristics at a time. Furthemore, they include expert analysis that are independent from
the website (Bourveau et al., 2018)

12See ICObench.com
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big difference with the two previous techniques is that here there are no imposed categories. Ac-

tually, it uses assumptions to categorise documents, the LDA or in our case, sentences, the Sent-LDA.

Some previous literatures have been using the LDA into ICO whitepapers. Bian, Deng, Li, Monroe,
Shi, Sun, Wu, Wang, Wang, Yuan, et al. (2018) developed a model, a machine-learning based ICO
rating system, to identify scam ICO projects. This article is interesting for our work in the sense that
this team has categorized their 2,251 ICO projects into ten different topics by using a LDA method.
They were able to conclude that ICO topics such as gaming and gambling have more chances to
be a scam rather than smart contract or payments. A last article is that of Chuanjie, Koh, and
Griffin (2019) which demonstrate that the LDA model is a good way to categorise ICO whitepapers.

Furthermore, they demonstrated that not all topics are equivalent in the success of an 1CO.

4.2.2. The Sent-LDA Method

To determine the informational value of ICO whitepapers, we used the Sent-LDA proposed by
Bao and Datta (2012) instead of the classical LDA developed by Blei, Ng, and Jordan (2003). The
first LDA study carried out by Aral, Ipeirotis, and Taylor (2011) analysed stock selection bias.
Subsequently, Bao and Datta (2012) improved the classic LDA model to Sent-LDA which allows
one single topic on words in the same sentence. Then, they proved that the sent-lda method is more
efficient than the classic LDA (Bao and Datta, 2012). The reason is that, the results of the LDA are
less accurate than the one of the sent-LDA. In the first one, a certain number and a certain set of
topics will be defined for each document by assigning a topic on words and the order of the words is
not retained. While for the second, topics are assigned to words corresponding to the same sentence.
We are thus able to obtain more accurate results because each word in a same sentence is dependent
and words in different sentences are not interchangeable. The two methods are different but have
the same advantage, which is that they reduce researcher bias. This is made possible as it relies on
the fact that topics are formed on the principle that words frequently appearing together share the
same meaning instead of being selected based on a predefined dictionary. Notice that the sent-LDA
varies across time and some modifications are made to improve the algorithm as it has already been
done by Zhu, Yang, and Moazeni (2016) and Bao and Datta (2014) for better analysing risk factors

in corporate disclosure for instance.
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As explained by Bao and Datta (2014), the sent-LDA model is parametric, and the process can
be resumed easily. Each document is composed of a set of topics and the list of the words (known as
vocabulary) composing each topic, follow a Dirichlet distribution as well as the proportion of topics
in each document. Furthermore, the particularity of the sent-LDA is that for each sentence in a

document, the assignment of topic follows a Multinomial as well as the words in a sentence.

4.2.8. Our Process

The aim of this algorithm is to analyse the thematic content of our sample containing 1848 ICOs
whitepapers. The output is basically composed of several lists of words containing our different
subjects. Certain conditions must be met in order to obtain satisfactory results and this is what we

are going to develop.

The first step is the lemmatisation'? of our ICOs whitepapers. It consists of grouping different form
of a word into a single item Malik (2019). Subsequently, we needed to clean the data by removing
punctuation, stop words (special character), white space and non-English words'® that could be
found in the sample. The whitepapers list a lot of 'non-words’, like website names, token names and
other technical terms. As we are trying to determine the main topics of these whitepapers, we want
words that have general meaning so sensible patterns can be spotted. So, first the input data needs

to get rid of these words.

Then, we specify some inputs such as the number of topics. It can be determined automatically but
the model is very sensitive to this parameter. Literature informs us that there are two approaches, a
statistical fit or a substantive fit. The first use perplexity while the second focus on human judgment
(semantic coherence). Using perplexity is criticised by Grimmer and Stewart (2013) highlighting that
there is a negative relation between perplexity results and the substantive information provided. So,
we opt for the second approach and we fix the optimal number of topics at 50. As Bao and Datta
(2014) explain, the perplexity is steady when the number of chosen topics is higher than 30. For our

analysis, we opt for 50 because of the clarity, meaning and sharpness of our given topics. Once these

13We use lemmatisation instead of stemming because the problem with stemming is that the words can become nonsensical. A
better alternative to stemming is lemmatization.

14By using a dictionary with all the list of all English words, we were able to check if the words in the document are English
words or not. Then, we get rid of the non-English words.
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assumptions are drawn, the number of topics defined and few others running parameters in place, we
can run the process. The model identifies and categorizes one topic per sentence and we get 50 lists of
vocabulary words that need to be labelled. It is possible to label them automatically as described by
Mei, Shen, and Zhai (2007) but it’s common in the topic model research to do it manually to obtain

a higher quality Chang and Chien (2009). Our labelled topics can be viewed in table 10.

4.2.4. Models

In this paper, we used two equations that explain our thematic analysis and we draw regressions
based on our four dependent variables. The model with topics (see equation 1) allows us to determine
the added value of the thematic content while the model without topics (see equation 2) is used as a

point of comparison.

K
Y= Z Topics k + ICOControls + ¢ (1)
k=1

y = ICOControls + ¢ (2)
where € are Newey—West standard errors, corrected for heteroskedasticity and autocorrelation.

To obtain unbiased estimates we include control variables based on past literatures (e.g., Adhami

et al. (2018); Amsden and Schweizer (2018)). All of the variables are described as follow:

a) Dependent variables

TokentradedHistorical: is our binary variable for ICO success which represent the token tradability
post ICO as Amsden and Schweizer (2018) recommend. Furthermore, the wish of all token investor
is that the token is listed on an exchange platform (e.g., coinmarketcap.com) and is actively traded.
Determining the success of an ICO is not as simple as in the case of crowdfunding. We cannot simply
take the fact that the desired amount (the soft cap) has been reached as it is not mandatory for an

ico to define one.
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AmountRaised (log.): It is the total amount raised in USD by the ICO project for the time period
defined. This variable is usually used in financial research Mollick (2014). As in previous studies, we
use a logarithm transformation for the skewness of the variable Anglin, Short, Drover, Stevenson,
McKenny, and Allison (2018).

ssgarchvol: Tt is the price volatility of the tokens on secondary exchange. As most of the tokens
can be traded against other tokens or fiat currencies on secondary platforms, the price volatility is

an interesting element to take into consideration Benedetti and Kostovetsky (2018).

AbnormallR: Calculated by subtracting the market cap weighted price returns trading on the
same day, with the market cap weighted price returns of all other tokens trading on the same day

(e.g., returns - market returns).

b) Control variables

PrelCODummy: It indicates if there is a presale of the token before the official launch of the ICO.
We have seen in the introduction that a presale can be beneficial because it allows large investors to
buy tokens at discounted prices before other smaller investors with the aim of stimulating them into
the project Fisch (2019). However, a presale is not always viewed positively to investors, as Amsden
and Schweizer (2018) explain, this may reflect the company’s lack of confidence in the ICO’s success

and even a lack of funds on the part of the ICO’s founders.

BonusDummy: Some ICOs offer bonuses to investors which is translated by discount tokens. The
idea behind that is to attract more easily investors for the pre ICO or even during the main offering
and thus in fine, gathering higher amounts. However, Amsden and Schweizer (2018) and Adhami

et al. (2018) didn’t find any relation between the amount raised and the availability of bonuses.

EthereumBlockDummy: Since the creation of the first ico in 2013, an ICO development has been
increasingly simplified'®. The creation of Ethereum in 2015 and Waves in 2016, let anyone to create
easily their ICO thanks to smart contracts. This ERC20 is a revolution which allow the expansion of

the industry due to the reduction of technical requirements. For instance, when an investor wants to

151CO teams have the choice to create their own blockchain or to use code as a starting point to build their own.
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buy a token on the Ethereum platform, he can use standard wallet. As the literature demonstrates,
there is a significant relationship between ICO success, the amount raised and the Ethereum based

ICOs Amsden and Schweizer (2018) and Fisch (2019).

WhiteListK Y CDummy: Here we refer to two elements which are whitelists'® and Know your
customer, KYC!'”. Both of them indicates regulatory compliance with the aim of reducing fraud
(e.g., money laundering). This goes in conflict with the definition of cryptocurrencies, which allows
buyers to remain anonymous. This in any case does not seem to affect the success of the ICO as
demonstrated by Amsden and Schweizer (2018) who don’t spot any relationship between ICO success

and the availability of whitelists and KYC processes.

number_of_team: We look at the number of persons included in the ICO team. The characteristics
of the team is important for the quality of the ICO as already demonstrated in the scientific
literature Muzyka, Birley, and Leleux (1996). What also counts is the number of people who make
it up because an ICO requires a lot of work and operations. In addition, it has been documented
that ICOs comprising several members perform better than that achieved by a single individual
Chandler, Honig, and Wiklund (2005). The more the people in a team, the larger the confidence in

the project Amsden and Schweizer (2018).

TaxHaven: This variable is used to check if ICOs come from a country categorised as tax haven
according to the list of 52 countries defined by Hines (2010). Amsden and Schweizer (2018) didn’t
find any significant relationship between the variable tax haven and the amount raised but they used
the OECD list which has been criticized. The one that we use is less influenced by internal biases as

cited by Palan (2009).

softcapDummy and hardcapDummy: An ICO can be capped or uncapped and the difference between
them is that a limit on the amount received is defined for capped projects. If too many cryptocurrencies
are raised, the excess will be returned to the investors. Interestingly, an uncapped is not always seen

positively. In fact, as the ICO has an unlimited goal amount, this reduces the token value. However, in

16 A whitelist is a registration requirement in order to participate in the ICOs Kumar (2019)
"KYC is a process where the ICO team verify the identity of the token buyers
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both cases a minimum amount (soft cap) is specified and if that minimum amount is not reached, the
ico is cancelled and the cryptocurrencies are returned to the investors. The hard cap is the maximum
amount that the ICO can raise and therefore only makes sense for capped projects Bourveau et al.
(2018).

NumClurrencies: 1COs may accept different currencies for the token exchange. This may lead
to help the process by reducing the number of steps needed. As Howell, Niessner, and Yermack
(2018) indicate, it sends a positive signal of technical capacity of the team because it requires some

blockchain expertise. In our analysis, we thus include the number of accepted currencies by the ICO.

BitcoinPriceAtStart: We use the Bitcoin price at the start of the ICO as it is a market condition.
The Bitcoin is the first cryptocurrency and has a market cap of $616 billion in Jan 2021 which is
the highest market cap compared to others. As a point of comparison, Ethereum, the second largest,
is around $200 billion. The amount raised in an ICO have a significant relationship with the value
of the Bitcoin. The reason is that this initial cryptocurrency is often used as the main source of
payment when purchasing the token. In addition, if the Bitcoin price increase, it will positively

impact the overall market and thus in fine increase the amount raised as cited by Fisch (2019).

FiatAcceptingDummy: This refers to the fact that when the tokens are exchanged, the ICO team
receives cryptocurrencies against the token. However, it is also possible that in some cases the ico
team will accept common currencies produced by central banks (as known as fiat currencies). The
reason behind that is to reach a higher number of investors than only crypto investors. The risk is
that it sends a negative signal as it may translate a lack of confidence in the offering Amsden and
Schweizer (2018). Another issue is that if the soft cap is not reached, the smart contract will not be

willing to reimburse the investor.



17

4.3. Empirical Results

4.8.1. Summary Statistics

We show the statistics of our dependent and control variables in table 1,2, including the number

of observations, the mean, the standard deviation, the minimum and the maximum as well as the

median value.

Table 1.: Table of Descriptive Statistics

Dependent Variables N Mean St. Dev. Min Median Max
TokenTradedHistorical 1,848 0.256 0.437 0 0 1
AmountRaised 888 19,549,732 157,596,489 420 5,000,000  4,197,956,135
ssGarch Vol 416 1.117 3.651 0.00000 0.227 70.223
AbnormallR 425 0.184 0.927 —0.859 0.017 15.935
Control Variables

PrelCODummy 1,848 0.467 0.499 0 0 1
BonusDummy 1,848 0.141 0.348 0 0 1
EthereumBlockDummy 1,848 0.871 0.335 0 1 1
WhiteListKYCDummy 1,848 0.437 0.496 0 0 1
number_of_team 1,737 12.790 7.553 0.000 11.000 73.000
TaxHaven 1,848 0.312 0.463 0 0 1
hardcapDummy 1,848 0.759 0.428 0 1 1
softcapDummy 1,848 0.534 0.499 0 1 1
NumCurrencies 1,848 1.926 1.718 0 1 12
BitcoinPriceAtStart 1,848 7,909.006 3,197.770 422.843  7,755.490 19,475.800
FiatAcceptingDummy 1,848 0.016 0.126 0 0 1

The total number of observations is 1,848 for the sample as well as for the TokenTradedHistorical

variable while we observe lower values for the other dependent variables. When running regressions,

it automatically drops observations with missing value. The model with AmountRaised as dependent

variable has smaller sample compared to TokenTradedHistorical because AmountRaised values are

not available for all observations. By looking at ssGarchVol and AbnormallR, we only have details

for the tokens that were issued, so the sample size in those regressions is even smaller.



Table 2.: Table of Descriptive Statistics Cont.

Independent Variables N Mean St. Dev. Min Median Max

Successful & non-successful ICOs
Top five topics

Team experience (36) 1,848  12.686 17.181 0 5 161
Token sale (11) 1,848  11.115 11.744 0 8 97
ICO development (32) 1,848  10.865 14.053 0 7 125
Blockchain revolution (8) 1,848  9.944 14.591 0 5 147
Community platform (21) 1,848  9.695 17.611 0 3 273
Bottom five topics

Performance uncertainty (30) 1,848  1.376 4.435 0 0 100
Tone at the top (25) 1,848  2.162 10.540 0 0 362
Future performance statement (37) 1,848  2.423 6.378 0 0 76
Risk understanding (23) 1,848 3.022 7.960 0 0 112
Legal disclosure (35) 1,848  3.064 6.615 0 0 96
Successful ICOs

Top five topics

Blockchain transaction (1) 473 16.101 45.614 0 1 435
Team experience (36) 473 15.139 19.828 0 7 136
Platform development (9) 473 14.725 31.661 0 3 326
Platform content creation (13) 473 12.082  41.128 0 0 384
Blockchain solution (24) 473 11.968 18.082 0 5 182
Bottom five topics

Performance uncertainty (30) 473 1.076 2.783 0 0 41
Product & service production (47) 473 1.634 9.655 0 0 131
Tone at the top (25) 473 2.086 5.927 0 0 76
Blockchain for film industry (29) 473 2.558 12.162 0 0 212
Future performance statement (37) 473 2.640 6.654 0 0 50
Non-Successful ICOs

Top five topics

Team experience (36) 1,375  11.842 16.091 0 5 161
Token sale (11) 1,375 11.348 11.709 0 8 97
ICO development (32) 1,375  10.560 13.528 0 6 110
Blockchain revolution (8) 1,375 9.496 13.686 0 ) 106
Trade platform (15) 1,375 9.143 29.273 0 0 270
Bottom five topics

Performance uncertainty (30) 1,375 1.479 4.871 0 0 100
Tone at the top (25) 1,375 2.188 11.715 0 0 362
Future performance statement (37) 1,375 2.348 6.280 0 0 76
Legal disclosure (35) 1,375 2.960 6.159 0 0 60
Risk understanding (23) 1,375 3.072 8.371 0 0 112

This table shows the TokenTradedHistorical variable only. Table 9 provides the details
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As we can see in table 2, we divide our sample into successful and non-successful ICOs. To establish
the ranking, we sort the topics based on their mean. At this time of the analysis, it’s too early to
decide which topics are the most important. Naturally, we will have to run regressions to know their
importance but there are still some insights that we can already point out. We are now able to analyse
the most as well as the less discussed topics. The number of observation (N) refers to the number of
ICOs that are successful & non-successful, successful, and non-successful. The mean is the number
of sentences that are referring to that particular topic divided by the total number of sentences. The

last column represents the maximum number of sentences present in a whitepaper in a particular topic.

We can therefore observe that there are 473 successful and 1,375 non-successful ICOs in our sample.
Team experience (36) is the most favourite topic discussed into successful as well as non-successful
ICO. Interestingly, all the less discussed topics refers to the risk category. Concerning successful ICOs,
Blockchain transactions (1) is the most cited. This topic provides technical information about the
creation of blocks. For the non-successful, Team experience (36) is the most used. In both cases,

Performance uncertainty (30) is the less popular.

4.4. Topics in ICO Whitepapers

Our first research question (RQ1) deals with the identification of the topics in ICO whitepapers. To
determine them, we label the 50 topics and as our number of topics is quite large, we classify them
into seven relevant categories. On the basis of the words, it is possible to associate certain topics and
similar subjects are combined together. Then, we give a sub heading to each group of topics. The

categories allow us to facilitate the interpretation.

In order to classify the different topics, we had to label them beforehand. To do this, we use different
set of information. First, we employ lists of words representing each topic which provide quick and
clear meanings. To be sure of the identification, we control with another spreadsheet using 300 most
represented sentences, a third using bigrams (a combination of two words that are most relevant in
the 100 sentences for each topics) and a last using cosine similarities (the top 100 sentences associated
with each specific topics). Basically, the idea is that with these four different types of representation,
we tried to identify what are the most relevant meaning of each topic. Table 3 provide a quick overview

and a more detailed description of each topic is available in table 10.
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Blockchain:

Table 3.: Categories.

This category relates to blockchain as a decentralized system, we include among others its

innovative aspect, the solutions it provides for transaction, its technical aspects and its security.

Blockchain transaction (1)
Blockchain revolution (8)

Loan agreement (12)

Smart contract description (17)
Blockchain solution (24)
Blockchain based offering (26)
User data encryption (31)

Smart contract technology (33)
Blockchain dispute resolution (34)
Blockchain security (38)

Energy consumption (48)

Related to Blockchain transaction via block creation.
Related to blockchain revolution

Related to loan availability.

Related to transaction via Smart contract.

Related to Blockchain solutions

Related to Blockchain-based offerings

Related to user data encryption

Related to the smart contract technology

Related to blockchain dispute resolution

Related to blockchain security

Related to energy consumption concerns

Token:

This category relates to tokens as digital assets that can be transferred without duplication

between two parties. We include token description, token utility and exchange method.

Digital wallet (2)

Crypto Token usage & value (3)
Payment system (4)

Token sale (11)

Token (14)

Trade platform (15)

Transaction fee (20)

Future performance statement (37)
Token exchange (45)

Token trans. terms & cond. (50)

Related to currency exchange via digital wallet.

Related to functions a token serve in order to gain value.
Related to payment of token exchange

Related to token sale

Related to token exchange

Related to platform trading digital currency.

Related to transaction fees

Related to future performance disclosure

Related to possibility of token exchange.

Related to terms and condition for token transaction.
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Team:

This category relates to the team characteristics of ICO projects. Based on thematic content,

token issuers can be distinguished by their experience, their educational level, etc.

Educational level (19)
Tone at the top (25)

Team experience (36)

Related to team educational level
Related to describing top management

Related to team experience

Law & regulation:

This category relates to ICOs potential regulations. While the industry is unregulated, it is not

impossible to find some disclosure related to legal aspects.

Terms and conditions (16)
Legal disclosure (35)
Intellectual property (39)

Law protection disclosure (46)

ICOs regulation (49)

Related to terms and conditions of whitepapers.
Related to legal disclosure

Related to Intellectual Property Interface
Related to law protection disclosure

Related to customer protection, fraudulent ICOs, etc.

Blockchain in specific sector:

This category relates to blockchain technology used in specific sector. The Blockchain technology

revolutionized some industry such as the real estate, the medical sector, etc.

Real estate (7)
Blockchain health (27)
Blockchain based telecom (28)

Blockchain for film industry (29)

Blockchain in energy industry (44)

Related to real estate investment.

Related to Blockchain technology in the health sector.
Related to marketplace enabling stakeholders to transact and
exchange value with trust based upon smart provenance.
Related to distribution complexity, management of creative
rights and digital piracy.

Related to Blockchain technology in the energy sector.




Risk:
This category relates to potential risks occurring with ICOs. This relies on uncertain future

performance, and risk prevention.

Risk prevention (6) Related to risk
Risk understanding (23) Related to acknowledgement of risk understanding
Performance uncertainty (30) Related to performance uncertainty and risk disclosure

ICO development:
This category relates to ICO creation and expansion. It includes the business offer, the platform

development and the community creation and loyalty building.

Market desc. & expect. (5) Related to market description and expectation.
Platform development (9) Related to platform development.

Mobile app (10) Related to mobile app development

Platform content creation (13) Related to content creation for users on main platform.
Product/ service delivery (18) Related to business offer and customer satisfaction
Community platform (21) Related to community development

User review (22) Related to user review (ratings) and potential reward
ICO development (32) Related to Marketing, Community Building

Crypto gaming (40) Related to Crypto Gaming as a means to make money.
AT and ML (41) Related to platforms using artificial intelligence
Connect people (43) Related to connect people

Product & service production (47) | Related to product and services production




23

4.5. The Thematic Content Matters

Our second research question (RQ2) aims at showing that our models based on TokenTradedHis-
torical, AmountRaised, ssGarchVol and AbnormallR are potentially improved by topic variables.
AmountRaised is the ICO outcome. Volatility is what happened after finishing the ICO when the

tokens are raised. It’s more post ICO performance.

By including topic variables in our regressions, we observe that some of our models significantly
improve (see table 4). We compute the different Adjusted R squared for the linear model and Pseudo
R squared for the logistic model to see the difference between the two models, one with the 50 topics
and one without them. By including this topic information, we can see that Adjusted R?/Pseudo
R? on TokenTradedHistorical has been improved by 90.77%, on AmountRaised by 57.33%, on
ssGarchVol by 164.71% and on AbnormallR by 533.33% .

Table 4.: Multiple R-squared

Adjusted R?/Pseudo R? Loglikelihood Ir test(Chisq)

TokenTradedHistorical w/o topic 0.065 -929.32

w/ topic 0.124 -870.07 118.5%**
AmountRaised w/o topic 0.075 -1691.9

w/ topic 0.118 -1645.5 92.672%%*
ssGarchVol w/o topic -0.017 -1084.8

w/ topic -0.045 -1062.6 44.407
AbnormallR w/o topic 0.006 -530.64

w/ topic 0.038 -496.59 68.114*

0 ekkoky 0.001 ¢kky 0.01 ek 0.0520.1°“’1

We are reporting goodness of fit, adjusted R squared for the linear model, Pseudo R squared for the
logistic model, loglikelihood and model comparison based on loglikelihood ratio test.

To demonstrate the impact of the topics on the dependent’s variables TokenTradedHistorical,
AmountRaised, ssGarchVol and AbnormallR, we focus on the adjusted/pseudo R Squared. We
can see on the table above that adding topics to our regression model has an impact on those

dependents variables. The aim is not to predict what the most important topics are, but to
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see if our topic variables add value. We see that yes, it has an impact and in a second time,
we use Loglikelihood tests to determine the influence that independent variables have on To-
kenTradedHistorical, AmountRaised, ssGarchVol and AbnormallR thanks to a regression study.
We want the probability of Chisq to be less than zero. Chisqr is the statistic of the difference
between two models. If the probability of Chisq is greater than ‘“*’ 0.05 or ‘.’ 0.1, then there is no
significant difference between the two models and there is no point adding topic variables. We have
linear models and logistic models. One of the variables is a binary dependent variable. Our logis-

tic model is with the dependent TokenTradedHistorical variable which is a binary dependent variable.

For the first model, we observe that log likelihood results are less important (-929.32) for the
model without topics than for the model with topics (-870.07). The larger the number, the better it
is. Our second model is thus better. Concerning the Chisq, our degree of freedom is 50. Our Chisq
for the model is 118.5. if we plot that model, the probability of that 118.5 is 1.727e-07 ***. Which
means that the probability that it’s actually zero is like that small. There is very strong evidence of

rejecting the null hypothesis of no fit. It means good fit.

The Second model comparing Amount Raised with or without topics, reinforces us in the idea
that there is strong evidence of rejecting the null hypothesis. The log likelihood is -1691.9 and for
the second it is -1645.5. Concerning the Chisq, our degree of freedom is also 50. Our Chisq for the
model is 92.67. The probability of that 92.67 is 0.0002318***.

The third model concerning volatility is not significant. The probability of Chisq, which is 0.70
is greater than “*’ 0.05 or ‘.’ 0.1, so there is no significant difference between the two models and
there is no point adding topic variables. For volatility it is normal that we don’t get much result
in the sense that volatility is a measure with a lot of errors in it. We also have fewer variables
included in our model, so we get a poorer fit from our model. Secondly, there are more measurement
uncertainties. From then on, it is more complicated to get meaningful results for volatility. However,

we still observe a slight increase, but it is not statistically significant.

Finally, the AbnormallR model is significant at 0.01*. The loglikelihood is -530.64 and for the

second it is -496.59. Concerning the Chisq, our degree of freedom is also 50. Our Chisq for the model
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is 68.114. The probability of that 68.114 is 0.04507*. We see that the topics do not really have huge

impact on this variable but it still slightly improves the model.

The first conclusion we can therefore draw from our analysis is that the thematic content of
ICO whitepapers is informative except for volatility due to the two reasons mentioned above. This
conclusion reinforces us in the idea that the thematic content of ICO white papers potentially contains

informational value to decrease information asymmetry to investors.

4.6. Informative Topics in Whitepapers

Our last research question (RQ3) focus on communicating specific results by answering which
topics are important for TokenTradedHistorical, AmountRaised, Volatility and AbnormallR. During
our analysis, we collected 50 themes that we reorganized into seven clusters. There are three
main categories that we have been able to identify: positive significant, negative significant and
non-significant. The objective here is to discuss the various topics that help to reduce information

asymmetry and in the same way reduce volatility. Specific topics analysis be viewed in table 11.

We are reporting in table 5 coefficients and standard errors from our regression analysis based on
subject categories. We observe that the main topics of interest according to our results distinguish
themselves in two parts. First, we note that when referring to blockchain, it impacts positively the
success, the amount raised, and it reduces the volatility. Secondly, we observe that whenever ICO
white papers refer to the law category, it decreases the volatility. Interestingly, the success variable is
negatively impacted as well. As ICOs are decentralised, we assume that laws are not easily welcome
by some investors which consider them as hurdles. This result is quite questioning because on the one
hand we notice that legal aspects in whitepapers have negative impacts on success and on the other
side a company must be transparent. We therefore have a delicate situation where the control of this
decentralized industry is made impossible. Then, it also depends to what extent it is integrated into

business activities. Companies do not want to invest in scams or even worse be linked to them.
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Table 5.: Statistical models based on categories

Category TokenTradedHistorical log(1+AmountRaised) ssGarchVol AbnormallR
(Intercept) —0.282 13.448*** 1.458*** 0.230*
(0.872) (0.487) (0.517) (0.119)
Blockchain 0.004*** 0.003*** —0.003** —0.001
(0.001) (0.001) (0.001) (0.001)
Token 0.001 0.002** 0.002* 0.000
(0.001) (0.001) (0.001) (0.001)
Team —0.000 —0.003 0.010 —0.001
(0.002) (0.002) (0.010) (0.001)
Law —0.005*** 0.001 —0.007** —0.002
(0.002) (0.002) (0.003) (0.001)
Risk —0.001 0.004 —0.002 0.001
(0.004) (0.003) (0.005) (0.002)
1COdevelopment 0.001 0.001 0.000 —0.000
(0.001) (0.001) (0.001) (0.000)
Blockchainsector —0.002 0.001 0.001 0.002
(0.002) (0.001) (0.002) (0.001)
Control variables yes yes yes yes
Year fixed effects yes yes yes yes
AIC 1824.572
BIC 1950.030
Log Likelihood -889.286
Deviance 1778.572
Num. obs. 1728 851 397 404
R? 0.155 0.027 0.052
Adj. R? 0.132 -0.030 -0.003
RMSE 1.716 3.779 0.916

**+p < 0.01, **p < 0.05, *p < 0.1

Table 11 and table 12 provide the details.
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Not all topic categories are value relevant to investors. In fact, there is only one, related to
blockchain security and technology which positively impact the success of an ICO. This is in line
with previous literature that emphasise the importance of technical whitepapers. The blockchain and
token category contain several technical information such as smart contracts, token description and
security. When referring to technology, as Fisch (2019) has already demonstrated, it reassures in-
vestors and it impact positively the amount raised. However, we point out that technical aspect also
impacts the success. Also, Fisch (2019) find that shorter whitepapers don’t focus on technical aspect.
We are thus further interested in the thematic content to spot any ICOs that could be categorize as
scam. In table 6, we point out that there is no significance between our independent variables and our

scam related variable. The thematic content is thus not appropriate to detect any fraudulent ICO.

Table 6.: ICO Scam

Scam Dummy

(Intercept) —2.523**
(1.075)
Blockchain 0.001
(0.001)
Token 0.002
(0.001)
Team 0.001
(0.004)
Law —0.003
(0.003)
Risk 0.001
(0.005)
ICOdevelopment —0.000
(0.001)
Blockchainsector 0.001
(0.002)
Control variables yes
Year Fixed effects yes
AIC 1108.889
BIC 1234.348
Log Likelihood -531.445
Deviance 1062.889
Num. obs. 1728

**xp < 0.01, **p < 0.05, *p < 0.1
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5. Additional Analysis - Simpson Diversity

In this section, we analyse the distribution of the topics to determine if whitepapers are more global
by discussing different topics or more centralized. We use the so-called Simpson Diversity, which is
an aggregate measure for the 50 topics. For instance, a whitepaper composed of N sentences will
have a higher diversity if the N sentences are related to different topics. Conversely, a low diversity
score would indicate that sentences talk about the same topic. By running regressions including this
diversity variables, a positive value would indicate that higher diversity scores react positively with

the success.

Table 7.: Diversity

TokenTradedHistorical log(14+AmountRaised) ssGarchVol AbnormallR

Diversity —1.004** —1.249* 1.323** 0.153
(0.447) (0.524) (0.545) (0.186)

Control variables yes yes yes yes

Year fixed effects yes yes yes yes

AlIC 1822.294

BIC 1953.207

Log Likelihood -887.147

Deviance 1774.294

Num. obs. 1728 851 397 404

R? 0.161 0.029 0.052

Adj. R? 0.138 -0.030 -0.005

RMSE 1.711 3.780 0.917

*xp < 0.01, **p < 0.05, *p < 0.1

In the above table, we determine the effect of diversity on our dependent variables. We note
that Diversity reacts negatively with the success and the amount raised variables which translates
that higher diversity scores in whitepapers are hurdles for investors. Not surprisingly, this aggregate
variable positively impacts the volatility as a higher score would indicate that whitepapers are more

global than focused on few topics.
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6. Sensitivity Checks

In this last section, we illustrate that the results do not change significantly without grouping. We
know from our analysis that technical topic categories are value relevant to investor and we are
interested in the variation that we could have induced in the research. This is why we control the topics
only. There are few topics for the success variable that are significant and positive in the ” Blockchain”
category. The first refers to Blockchain & transaction properties (1), an illustrative sentence of this
topic provided from the Quant-Network ICO is ”Blockchain always guarantees atomicity since a
transaction only be present or absent in a block.” The second topic entitled smart contract description
(17) focus on security as On.Live’s whitepaper illustrates ”Transactions between all parties are secured

by the blockchain and Smart Contracts.”

Table 8.: Significant Topics

TokenTradedHistorical AmountRaised ssGarchVol AbnormallR

Blockchain transaction(1) 0.007** 0.003** —0.002 0.000
(0.003) (0.002) (0.002) (0.001)
Market desc. and expect.(5) 0.014** —0.006 0.006 0.029
(0.006) (0.006) (0.018) (0.026)
Platform development(9) 0.008*** 0.006** —0.001 —0.001
(0.002) (0.003) (0.002) (0.001)
Loan agreement(12) 0.005** 0.004** —0.002 —0.001
(0.002) (0.002) (0.004) (0.001)
Trade platform(15) 0.003* 0.003 —0.002 —0.000
(0.002) (0.002) (0.005) (0.001)
Terms & condt.(16) —0.018"** 0.001 —0.039 —0.008
(0.007) (0.007) (0.032) (0.005)
Smart contract desc.(17) 0.012*** 0.007*** 0.004 —0.000
(0.004) (0.002) (0.004) (0.001)
Telecom(28) —0.007** 0.000 0.040 —0.007
(0.004) (0.004) (0.036) (0.006)
Legal disclosure(35) 0.022* 0.005 —0.001 —0.003
(0.012) (0.011) (0.019) (0.008)
Team experience(36) 0.008** 0.002 0.029 0.002
(0.004) (0.004) (0.030) (0.003)
Token exchange(45) —0.012* —0.004 —0.004 0.000
(0.007) (0.004) (0.013) (0.004)
Token transact.(50) —0.010* —0.005 0.011 —0.003
(0.006) (0.006) (0.009) (0.003)

**kp < 0.01, **p < 0.05, *p < 0.1

We are reporting significant topics for success only. Table 11 and table 12 provide the details.
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Concerning the "law” category there are only two topics (entitled Terms and conditions (16) and
Legal disclosure (35)) that are significant for the success variable. It refers to a notice that invite
the reader to take some consideration about the whitepaper content. It warns the investors that the
whitepaper shall not constitute an offer to sell or to buy any securities or tokens described in it and
that there shall be any sale of these securities in a state where it could possibly be unlawful. In
addition, the company indemnifies itself against any failure to meet future performance as described
in the whitepaper. In fact, it warns that potential investors should conduct their own due diligence

and not just rely on this document.

We notice that not all significant topics are technical. We even observe contradictory elements such
as "token exchanges”(45) and ”Token transaction”(50) which negatively impact the success while
we consider them as technical topics. Interestingly, we find that ”Team experience” (36) is positive
significant which is linked to previous studies on team composition (Burns and Moro, 2018; Ahlers,
Cumming, Giinther, and Schweizer, 2015). Lastly, by analysing the volatility by topics (see table 11)
we observe that there are only two topics that are significant and negative which highlights previous

results (table 4) where volatility models with topics are not significantly higher.

7. Conclusion

There is substantial information asymmetry in the field of ICOs which is new and characterized
as decentralized and unregulated. Thus, the task is not simple for investors to distinguish between
promising and unpromising ICOs and for entrepreneurs to communicate on value relevant topics.
We took a brand-new approach in the field of ICO success by analysing the context rather than
financial and textual style variables as previous studies already carried out. The first conclusion is
that the thematic content has information value. We then dig deeper and find that value relevant
categories concern the security and the technical aspects of the blockchain related topics. In addition,
we find that legal aspects of ICO whitepapers negatively impact the success of the project which is
comprehensible as the industry is decentralized. We further indicate that while the thematic content
has informational value for the success, this is not the case for detecting any fraudulent cases. Then,
one variable combining all the 50 topic variables is diversity. It allows us to determine how diverse the

elements are in the population. Results of the Simpson diversity indicate that a higher value of this
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variable negatively impacts the success of the ICO and increases the volatility. Finally, by conducting
sensitivity checks we notice that technical topics as well as non-technical impact the success. This
translates that our independent variables do not explain completely the success of an ICO but provides

value relevant insights to token owners as well as investors.
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Table 9.: Table of Descriptive Statistics

Independent Variables N Mean St. Dev. Min Median Max
Blockchain transaction(1) 1,848  8.834 30.986 0 0 477
Digital wallet(2) 1,848 9.236 17.900 0 3 198
Crypto Token(3) 1,848 6.464 14.740 0 2 329
Payment system(4) 1,848  6.567 21.263 0 0 263
Market description(5) 1,848  6.824 13.032 0 3 345
Risk prevention(6) 1,848 4.119 12.214 0 0 136
Real estate(7) 1,848  5.961 22.496 0 0 335
Block. revo.(8) 1,848 9.944 14.591 0 ) 147
Platf. dev.(9) 1,848 9.441 22.602 0 2 326
Mobile app(10) 1,848  6.107 13.394 0 2 170
Token sale(11) 1,848  11.115 11.744 0 8 97

Loan agreement(12) 1,848  4.514 22.289 0 0 364
Content creation(13) 1,848 8.644 30.617 0 0 387
Token(14) 1,848 7.339 16.377 0 3 269
Trade platform(15) 1,848 9.518 30.265 0 0 293
Terms and condt.(16) 1,848  6.165 10.716 0 2 128
Smart contract desc.(17) 1,848  7.126 18.333 0 1 339
Prod.& Serv. deliv.(18) 1,848 6.215 21.260 0 0 273
Team charact.(19) 1,848  6.749 13.203 0 1 166
Transaction fees(20) 1,848  5.587 17.235 0 0 251
Community platf.(21) 1,848  9.695 17.611 0 3 273
User review(22) 1,848  7.302 22.469 0 0 283
Risk underst.(23) 1,848  3.022 7.960 0 0 112
Blockchain solution(24) 1,848 9.055 15.638 0 3 182
Tone at the top(25) 1,848 2.162 10.540 0 0 362
Blockchain based offer.(26) 1,848  6.177 16.089 0 1 338
Blockchain health(27) 1,848  5.622 32.807 0 0 569
Blockchain telecom(28) 1,848  5.879 15.625 0 0 199
Blockchain film(29) 1,848 3.278 13.597 0 0 336
Performance uncertainty(30) 1,848  1.376 4.435 0 0 100
Data encrypt.(31) 1,848 8.566 20.422 0 2 290
ICO develop.(32) 1,848  10.865 14.053 0 7 125
Smart contr. tech.(33) 1,848  5.499 14.705 0 0 236
Blockchain dispute. (34) 1,848  4.123 16.906 0 0 313
Legal disclosure(35) 1,848  3.064 6.615 0 0 96

Team experience(36) 1,848  12.686 17.181 0 5 161
Future perform.(37) 1,848  2.423 6.378 0 0 76

Blockchain secu.(38) 1,848  3.360 18.976 0 0 365
Intellectual prop.(39) 1,848 4.075 14.954 0 0 221
Crypto gaming(40) 1,848 7.946 31.498 0 0 322
Al and M.L. (41) 1,848 7.107 24.438 0 0 286
Node descr.(42) 1,848 5.295 26.965 0 0 546
Connect people(43) 1,848 5.496 24.500 0 0 554
Blockchain energy(44) 1,848 4.693 25.209 0 0 426
Token exchange(45) 1,848  5.400 14.432 0 1 316
Law protection(46) 1,848  4.825 18.512 0 1 505
Prod.& serv. (47) 1,848 4.222 29.741 0 0 959
Energy consumpt.(48) 1,848  4.854 26.166 0 0 675
ICO’s reg.(49) 1,848 6.474 15.517 0 2 240
Token transaction(50) 1,848  7.877 13.322 0 3 167
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Table 10.: Labelling.

Topic | Label Words
Topic | Blockchain trans- | [block, transaction, node, network, blockchain, consensus, time, proof,
1 action chain, algorithm]

ICO’s relating to Blockchain transaction via block creation.

731, hash signature block create transaction

1176 process create block record transaction

2462, proof work bitcoin block generation
Topic | Digital wallet [currency, exchange, wallet, token, user, fiat, payment, platform, cryp-
2 tocurrency, crypto]

ICO’s relating to currency exchange via digital wallet.

1254, send receive user currency crypto

1233, token standard easily wallet exchange

897, token main currency easily exchange
Topic | Crypto Token Us- | [token, sale, platform, reward, fund, bounty, event, program, user, team|
3 age and Value ICO’s relating to what functions a token serve in order to gain value.

3111, participant reward eligible token

408, circulation token foundation ecosystem

2693, bonus program bounty campaign
Topic | Payment system [payment, card, merchant, transaction, service, fee, token, system, cus-
4 tomer, user]

ICOs related to payment of token exchange
1790, easy simple convenient payment credit card
1104, minimize transaction fee global payment channel

826, outcome business accept token payment loyalty
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Topic

market de-

scription and

expectation

[market, billion, million, global, growth, industry, revenue, world, ac-
cording, total]

I1CO’s related to market description and expectation.

963, market value billion expect reach

2980, yearly revenue market currently billion

1334, global trade industry revenue trillion

Topic

risk prevention

[token, risk, platform, attack, business, including, development, technol-
ogy, company, blockchain]

1COs related to risk

40, risk lack adoption application view investment value time

3091, risk hacker attack platform smart contract token

1175, lack interest impact development platform potential value

Topic

real estate invest-

ment

[investment, real, market, estate, investor, fund, property, asset, risk,
project]

1COs related to real estate investment

3411, vision estate property especially foreign investor

1027, investment income fund activity reinvest system

2061, firm manage diverse real estate portfolio

Topic

blockchain revo-

lution

[blockchain, technology, world, people, platform, market, business, cryp-
tocurrency, industry, digital]

1COs related to blockchain revolution

3225, blockchain aspect technology market cryptocurrencies

1946, increase adoption blockchain technology cryptocurrency

2241, blockchain token economy internet value

Topic

Platform develop-

ment

[application, platform, service, user, network, blockchain, system, data,
decentralized, software]

1CO’s related to platform development.

3743, core platform blockchain development easy

2702, platform network blockchain base ecosystem

1608, platform decentralize network user blockchain
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Topic
10

Mobile app -
development and

download

[user, app, mobile, application, wallet, platform, version, android, store,
available]

1COs related to mobile app development

857, internet network app development android

436, user interact mobile wallet smartphones

1627, available platform apple google android

Topic
11

Token sale

[token, sale, total, bonus, million, coin, amount, cap, period, price]
ICOs related to token sale

3770, token sale bonus

1220, token sale period

2929, token sale price

Topic
12

Loan agreement

[loan, credit, fund, interest, borrower, token, risk, platform, lender, bank]
ICO’s related to loan availability.

1032, neutralize default risk credit diversification lender loan

2082, loan usually build benefit allow investor money

2071, company seek conduct token sale provide loan

Topic
13

Platform - Con-

tent creation

[content, platform, user, advertising, medium, video, social, creator, ad-
vertiser, digital]

ICO’s related to content creation for users on main platform.

72, user create experience monetize content application

1688, payment option platform allow stream content

2241, platform distribute digital entertainment resource user

Topic
14

Token

[token, value, price, market, coin, currency, exchange, rate, time, in-
crease]

ICOs related to token exchange

3272, increase token price produce real currency

1384, low sell offer price token exchange

843, constant price matter coin exchange value
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Topic
15

Trade platform

[exchange, trading, market, platform, trader, user, trade, crypto, asset,
cryptocurrency]

ICO’s related to platform allowing to buy, sell and trade digital currency.
1747, plan future offer buy sell trade

2276, combine unique solution allow exchange market

4299, create effective trade investment exchange program

Topic
16

Terms and condi-

tions

[information, token, paper, white, whitepaper, document, term, legal,
sale, please]

ICO’s related to terms and conditions of whitepapers.

270, legal consideration please read section carefully

2514, note participate please read term condition

1025, legal information section whitepaper

Topic
17

Smart  contract

description

[contract, smart, token, blockchain, code, platform, asset, protocol, sys-
tem, transaction]

1CO’s related to transaction via Smart contract.

3829, protocol unique asset blockchain token

1417, incorporate smart contract blockchain business

2486, random generation smart contract technology

Topic
18

Product/service

delivery

[product, data, service, customer, consumer, information, chain, plat-
form, user, business|

ICOs related to business offer and customer satisfaction

3825, item feature meet quality requirement return seller

3706, client check leave feedback service allow receive

458, transaction seller buyer receive item arrive destination

Topic
19

Team characteris-
tics - educational

level

[university, business, director, science, company, degree, technology, in-
ternational, management, member]

ICOs related to team educational level

3549, hold communication medium study university

3425, graduate computer software engineer university

1688, professional experience work international law
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Topic
20

transaction fees

[cost, service, fee, customer, business, platform, user, travel, time, price]
1COs related to transaction fees

1502, low fee charge result substantial saving

2787, flat fee guarantee low transaction cost

1622, obvious fee intermediary charge service high

Topic
21

Community plat-

form

[platform token, user, community, ecosystem, network, project, business,
service, value]

ICOs related to community development

922, ecosystem create enable developer extend platform

3050, technical company create loyalty program platform

1317, allocate token affiliate system grow community

Topic
22

User review

[user, content, reward, platform, token, review, system, social, commu-
nity, network]

ICOs related to user review (ratings) and potential reward

123 trust review reward high amount standard

2423 rating reward system rate writer pay

3104 pay increase rating receive positive review

Topic
23

risk understand-

ing

[token, loss, risk, including, party, purchaser, damage, liability, company,
warranty]

ICO related to acknowledgement of risk understanding

1929, risk lose access token due loss private key store wallet vault pass-
word

2117, extent website information service whitepaper provide free charge
liable loss damage nature

2295, purchaser token acknowledge understand agree purchase obtain

transfer usage platform tax consequence
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Topic | Blockchain solu- | [blockchain, transaction, data, technology, system, network, decentral-
24 tions ized, distributed, ledger, platform]|

1COs related to Blockchain solutions

3126 blockchain solution ensure transaction detail check

3865 currently create decentralize platform blockchain solution

900 transparency blockchain technology ensure great consumer
Topic | Tone at the top [officer, chief, executive, security, van, paper, white, information, person,
25 director]

ICOs related to describing top management

3091, chief executive officer blockchain developer operation

1334, chief executive officer mind set business

3329, chief technology officer act head development
Topic | Blockchain-based | [market, blockchain, company, investment, investor, technology, busi-
26 offerings ness, project, capital, fund]

ICO’s related to Blockchain-based offerings as effective capital-raising

platforms.

933, access capital consequently opportunity finance idea business

3681, solution secondary market liquidity alternative finance platform

1782, fund embrace opportunity challenge offer blockchain revolution
Topic | Blockchain health | [health, data, medical, patient, healthcare, service, information, care,
27 user, record]

ICO’s related to secure transfer of patient medical records, manages the
medicine supply chain and helps healthcare researchers unlock genetic
code.

4023, solution healthcare provider send appointment detail electronically
patient

2476, patient identity verify provider instantly access coverage informa-
tion

216, medical office network share patient record hospital
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Topic | Blockchain- [service, telecom, business, company, industry, platform, country, global,
28 based  Telecom | customer, solution]
Infrastructure ICO’s related to marketplace enabling stakeholders to transact and ex-
Marketplace change value with trust based upon smart provenance and governance.
2094, smart city offer solution single platform
456, opportunity market currently sector economy telecom
1994, market mobile operator enable telecom cryptocurrency
Topic | Blockchain Tech- | [game people, idea, project, film, author, time, plan, work, world]
29 nology for the | ICO’s related to innovative opportunities to address issues related to dis-
Film Industry tribution complexity, management of creative rights and digital piracy.
74 bridge help author idea readable reach target audience
2584 world global animation studio generation independent investor
3064, profit sale time high sell common license
Topic | performance un- | [statement, result, risk, actual, uncertainty, cause, future, performance,
30 certainty materially, event]
1COs related to performance uncertainty and risk disclosure
2117, statement involve unknown risk uncertainty factor cause actual
future result performance achievement
1871, statement base current estimate projection involve risk uncertainty
cause actual result materially
1846, risk uncertainty cause actual future result performance achieve-
ment render payment materially expect
Topic | user data encryp- | [data user, key, information, private, security, blockchain, access, wallet,
31 tion identity]

ICOs related to user data encryption
433, identity create generate public private key
187, database public user client identify key

2037, blockchain technology encryption ensure document security
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Topic | ICO development | [development, project, platform, fund, token, team, marketing, product,
32 roadmap, plan]
ICO development related to Token Development, ICO Marketing, Com-
munity Builing
819, chapter stage development roadmap
2524 project website application ecosystem
3566 market campaign target platform
Topic | Smart  contract | [contract smart, transaction, service, blockchain, payment, platform,
33 technology party, system, token]
ICOs related to the smart contract technology
1502, legal requirement blockchain smart contract nascent technology
3613, power smart contract blockchain form decentralize application
510, platform create decentralize application base smart contract
Topic | blockchain  dis- | [vote, contract, dispute, event, party, user, transaction, token, time, vot-
34 pute resolution ing]
ICO’s related to blockchain dispute resolution provide a quick, cost-
effective and efficient method of resolving disputes.
1836, transaction promise resolve return receipt object value
122, agreement record blockchain fund contract approve shareholder
432, propose vote issue dispute resolution system
Topic | Legal Disclosure [whitepaper, offer, security, token, investment, constitute, paper, juris-
35 diction, information, white]

ICO’s related to legal disclosure

2054, whitepaper constitute prospectus document sort intend security
solicitation investment jurisdiction

1042, whitepaper constitute offer invitation person subscribe purchase
share security company

2624, whitepaper offer document prospectus intend provide basis invest-

ment decision contract




44

Topic | Team experience | [experience, team, development, blockchain, business, project, market-
36 ing, company, technology, management]
ICO’s related to team experience
1592, development project security expert
1688, blockchain expert lead developer
1551, digital market professional experience
Topic | future perfor- | [statement, token, risk, future, business, information, whitepaper,
37 mance statement | change, operation, paper]
ICOs related to futur performance disclosure
5072, information contain whitepaper promise commitment guarantee
future performance outing distributor management policy
367, matter document future performance include limitation revenue
look earnings strategy prospect statement
2931, despite intend reach describe document person party involve pur-
chase token own risk
Topic | Blockchain secu- | [token, data, car, blockchain, art, service, owner, vehicle, platform, asset]
38 rity 1COs related to blochckain security
1791, token help confirm identity track population transparent
blockchain
819, gallery buyer guarantee project artistic safety authenticity art
2279, proof token owner access obtain service provide
Topic | Intellectual Prop- | [token, foundation, copyright, network, global, member, platform, re-
39 erty served, governance, company]

ICO’s related to Intellectual Property Interface
616, regulation foundation management company
2601, protection project intellectual property

3901, software copyright protection function
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Topic
40

Crypto Gaming

[game, player, platform, gaming, user, token, sport, betting, online, bet]
ICO’s related to Crypto Gaming as a means to make money.

2657, value bet mean high price token

3217, game play stake native token cryptocurrency

398, token entry ticket participate lounge game

Topic
41

Artificial in-
telligence and

machine learning

[data, learning, network, model, system, machine, intelligence, analysis,
market, user]

ICOs related to platforms using artificial intelligence

152 research development lot time various design algorithm

1704 report analytic company insight market artificial intelligence

333 advance level platform integrate artificial intelligence method

Topic
42

Node Description

[data, node, network, file, storage, user, message, contract, blockchain,
key]

I1CO’s related to node as critical component of a blockchain’s infrastruc-
ture.

709, datum server storage block receive store retrieve

1597, encrypt message transfer randomly select node blockchain

731, ledger availability node write datum read time

Topic
43

connect people

[platform, job, service, user, system, student, education, work, time,
company]

ICOs related to connect people

2899 own select application tool personal professional development
1615 search available talent term easy job freelance

2899 create criterion system assessment certification skill demand
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Topic
44

Blockain in the

Energy Industry

[mining, energy, token, market, power, project, electricity, coin, com-
pany, platform]

ICO’s related to Blockchain technology has the potential to transform the
enerqgy sector.

2883, mine software miner solve save time easy

900, facilitate community fund energy asset regional pool

2102, gold mine company infrastructure blockchain system

Topic
45

Token exchange

[token, holder, platform, exchange, value, share, company, investment,
coin, market|

I1CO’s related to possibility of token exchange.

3010, token value provide service crypto

885 investor able exchange token acquire

142, transferable grant token holder platform

Topic
46

law protection

disclosure

[token, law, security, jurisdiction, regulation, united, person, sale, act,
tax]

ICOs related to law protection disclosure

2184 legal token sale regulatory opinion information qualification secu-
rity dividend interest

3026 company issue token purchase resident country legislation forbid
transaction type

866 purchase sale token subject protection law govern type financial

instrument

Topic
47

product & service

production

[production, plant, material, product, energy, project, construction, cost,
technology, market]

1COs related to product and services production

208 investment project review entail construction installation cycle mil-
lion

1787 solar system cell form panel convert sunlight electricity

745 fresh ingredient local organic farm food preparation process
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Topic
48

energy consump-

tion

[energy, system, technology, power, carbon, device, data, water, waste,
cost]

ICOs related to energy consumption concerns

1787, renewable energy byproduct capable offer service increase load ef-
ficiency

1176, provide rational management resource allow minimize level indus-
trial emission

2668, mine energy intensive process power mean heat cool expense

Topic
49

ICOs regulation

[legal, security, regulation, financial, system, data, compliance, risk, law,
process]

1COs related to ICOs regulation such as customer protection, fraudulent
1COs, etc.

976, compliance measure implement plan worry security issue sec

1317, requirement anti money launder control apply activity cryptocur-
rency

2514, market regulation aim eradicate scam fraud criminal activity

Topic
50

token transaction
terms and condi-

tions

[token, fee, user, amount, transaction, wallet, account, contract, address,
exchange]

ICO’s related to terms and condition for token transaction.

1456, zero transaction fee trade profit commission

1597, transaction require commission payment fee execution

3770, list fee transaction network free charge
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Table 11.: Summary of statistical models

Variables TokenTradedHistorical log(14+AmountRaised) ssGarchVol AbnormallR

Blockchain transaction(1)

Digital wallet(2)

Crypto Token(3) n
Payment system(4)

Market description(5)

Risk prevention(6)

Real estate(7)

Block. revo.(8)

Platf. dev.(9)

Mobile app(10)

Token sale(11)

Loan agreement(12)

Content creation(13)

Token(14)

Trade platform(15)

Terms and condt.(16) -
Smart contract desc.(17)

Product/service deliv.(18)

Team charact.(19)

Transaction fees(20)

Community platf.(21)

User review(22)

Risk underst.(23)

Blockchain solution(24)

Tone at the top(25)

Blockchain based offer.(26)

Blockchain health(27)

Blockchain telecom(28) m
Blockchain film(29)

Performance uncertainty(30)

Data encrypt.(31)

ICO develop.(32) n n
Smart contr. tech.(33)

Blockchain dispute. (34) -
Legal disclosure(35)

Team experience(36)

Future perform.(37)

Blockchain secu.(38)

Intellectual prop.(39)

Crypto gaming(40)

A1 and M.L. (41)

Node descr.(42)

Connect people(43)

Blockchain energy(44)

Token exchange(45) -
Law protection(46)

Prod.& serv. (47)

Energy consumpt.(48)

ICO’s reg.(49)

Token transaction(50) m

Pos.& Sign. ggNeg.&Sign.
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