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Abstract—Blockchain ushers in a new era for the global finan-
cial system with the advent of digital currency (cryptocurrency),
and its impact can be felt in many related industries. Because
of its possible applications, cryptocurrency draws significant
attention from researchers. Although there are a number of
risks (e.g., speculation, 51% attack) related to cryptocurrency,
billions of dollars are invested in them, because of transparency,
traceability, low transaction cost, and highly profitable potential.
In December 2017, the most famous cryptocurrency, Bitcoin, has
reached almost $20,000.00 per coin. Such short-term, high gain
potential attracts many new small investors. However, speculative
movements raise many questions related to safety and privacy,
just to name a few. In order to understand public opinion about
cryptocurrency and to protect small investors financial interests,
sentiment analysis can be done by using social media activities of
individuals who are interested or investing in cryptocurrencies.
One of the most important steps in the analysis is to understand
the profiles of the users. Therefore, in this paper, we determine
education levels of investors or users who are interested in
eight cryptocurrencies by using seven readability techniques
on Reddit comments as a part of profiling. Results show that
the education levels of users are approximately 60% in middle
school, 30% in high school, and 10% in other levels according
to the average of the seven readability technique results. The
results and analysis, which are provided in this paper, help new
investors and developers to obtain profile information about the
users who are interested or investing in cryptocurrency.

Index Terms—Cryptocurrency; Social Media; Profile Analysis;
Readability.

I. INTRODUCTION

Blockchain ushers in a new era for the global financial
system with the advent of digital currency, and its impact
can be felt in other related industries [1]. With its ongoing
developments and increased applications of the blockchain,
it draws significant attention from researchers. One of the
most important benefits of the blockchain, particularly with
financial systems is the use of cryptocurrency. Although there
are a number of risks (e.g., taxation, speculation, pseudo-
anonymity, and 51% attack) related to cryptocurrency [2],
billions of dollars are invested in it [3], [4] largely due
to its permanent transparency, traceability, low transaction
cost, pseudo-anonymity transactions [1], and high profitable
profiles. In December 2017, the most famous cryptocurrency,
Bitcoin has reached almost $20,000.00 per coin [4] which
is ten times higher comparing to the previous year. Such
a short-term, high gain venture attracts many new small
investors. However, speculative movements cause cryptocur-
rency bans [5] and bring a number of investment questions,

such as safety and privacy, just to name a few. In order to
understand the public opinion of the cryptocurrencies and also
protect the new investors, sentiment analysis can be done
by using social media activities of cryptocurrency related
forums because small investors and interested parties follow
and actively enroll in social media, including Twitter [6],
Reddit [7], YouTube [8], and many other social media to get
more information about the features of coins and future gain
possibilities [9].

Text analysis in social media is widely used to understand
the trends of users [10], [11]. As a result of text analysis
of users’ comments on cryptocurrency subjects, researchers
have identified a strong interaction between the social me-
dia sentiment and the Bitcoin price, and a tendency for
investors to overreact to the news on social media within
a short period [9]. However, a social marketing strategy
can negatively affect the investors [12] in the long term.
Therefore, it is important to analyze the and identify profiles
of cryptocurrency investors and who are interested in it in
order to protect new investors from the financial losses and
provide profile information to the new investors and interested
parties.

There are several works which analyze cryptocurrency in
terms of security, privacy, applications, usability, regulations,
and technology [1]-[3], [13], [14]. Although there is no text
mining analysis specifically on profile analysis of cryptocur-
rency activities, there are text mining research works on price
predictions [9], [15], [16]. In [15], social network data is
analyzed in order to better understand the factors underlying
the price and other trends in emerging cryptocurrency markets.
Similarly, in [9], social network data is studied to understand
the relation between bitcoin price and social activities. In [16],
keywords are extracted from Bitcoin-related user comments
posted on the online forum to analytically predict the price and
extent of transaction fluctuation of the currency. The previous
works mostly focus on price predictions of cryptocurrencies,
especially Bitcoin by using text analysis. On the other hand,
this paper aims to provide profile information. As an initial
component of the profile information, we are interested in
education levels of the users who are active in social media
which related to cryptocurrencies.

The objective of this paper is to analyze the education levels
of the users who are active in eight cryptocurrency subred-
dits (Bitcoin, Bitcoin Cash, Dash, Ether, Litecoin, Lumen,



Monero, and Ripple) by using users’ comments for each coin
subreddit on Reddit. The key contributions of this paper can
be listed as follows:

o The eight cryptocurrencies are investigated in terms of
user education levels.

« The seven text readability techniques are used to analyze
more than 50,000 users’ comments for the aforemen-
tioned cryptocurrencies.

The results show that the education levels of users are
approximately 60% in middle school, 30% in high school,
and 10% in other levels according to the average of the seven
readability technique results while the education levels of the
same groups are approximately 50% in high school, 35%
in college, and 15% in other levels according to Fog Scale
readability technique. The results and analysis, which are
provided in this paper, help new investors and developers to
obtain profile information about the users who are interested
or investing in cryptocurrency.

The rest of the paper is organized as follows: In Sec-
tion II, the system model and assumptions are explained. In
Section IV, the text readability techniques are discussed. In
Section V, results are presented, and finally, Section VI has
the concluding remarks with future works.

II. SYSTEM MODEL

In this section, we explain the data gathering model.

Comments

\ o

Subreddits

Classify users and collect comments
for each user separately from
subreddits.

Fig. 1: Data gathering model from Reddit for eight cryptocur-
rencies.

Fig. 1 shows the data collection process for each coin
from Reddit. Reddit can have one or more subreddits for
each cryptocurrency, and each cryptocurrency can have a
number of posts in each subreddit. Moreover, each post can
have many comments from a number of users because users
tend to respond to posts that match their interests. We use
ten to seventy top posts for each cryptocurrency to collect
distinct usernames. Then, comments of each user are collected
according to usernames. We assume that if a user comments
on a subreddit post which belongs to a coin, either user is

an investor or is interested in the coin. It is possible that
the user is interested in the coin, but has not invested in it.
Moreover, because of the informal structure of the comments
(no or missing punctuation, shortened words and so forth), the
obtained results approximate to the education levels of users.

III. READABILITY INDICES

In this section, we explain the used readability test tech-
niques to test the collected comments to identify the education
levels of the users.

A. Flesch—Kincaid Readability

Flesch formula has been developed [17] in order to measure
the readability of written texts by giving scores from 0 to
100. Kincaid formula has also been developed by using the
same concepts (syllabus, words, and sentences) but uses grade
instead of scores to explain the readability of texts [18].
Table I shows the readability grades for Flesch—Kincaid.

TABLE I: Flesch-Kincaid readability with the score, grades,
and descriptions.

Score Grades Description
> 90 Sth Very easy
90-80 6th Easy

80-70 7th Fairly easy
70-60 8th-9th Standard
60-50 10th-12th Fairly difficult
50-30 College Difficult
<30 Graduated Very difficult

B. Dale-Chall Readability

Dale-Chall readability uses words, difficult words, and
sentences to provide a score to test the readability of text [19].
Dale-Chall identifies the easiness of words with a list of 3,000
words that are expected to be known by fourth-grade in the
USA. The words which are not on the list are accepted as
difficult. Table II shows the readability scores with grades for
Dale-Chall.

TABLE II: Dale-Chall readability scores with grades.

Index Grades

<49 Understood by 4th-grades or lower

5.0-5.9 Understood by 5th or 6th-grades

6.0-6.9 Understood by 7th or 8th-grades

7.0-7.9 Understood by 9th or 10th-grades

8.0-8.9 Understood by 11th or 12th-grades

9.0-9.9 Understood by 13th to 15th-grades (college)

C. The Fog Scale (Gunning Fog)

Fog Scale has been developed to approximately predict the
education level of a person to understand a given text on
the first reading [20] and is usually used to verify whether
text can be easily understood by readers. It uses words,
complex words, and sentences to measure the readability of
text. Complex words are the words which consist of three
or more syllables that do not include the common suffix,
composed of two or more words, and proper nouns. Fog scale
scores and grades are shown in Table III.



TABLE III: Fog Scale, SMOG and Coleman-Liau indices with
grades.

Index Grade

5 Sth-grade

6 6th-grade

7 7th-grade

8 8th grade

9-12 High schools (9 freshmen,..., 12 senior)
13-16 College (13 freshmen,..., 16 senior)

> 17 Graduated

D. Automated Readability Index

Automated Readability Index is developed to understand
the required grade level to comprehend written texts. It
uses characters, words, and sentences while measuring texts.
Table IV shows Automated Readability Index with school
levels.

TABLE IV: Automated Readability index for education levels
in terms of schools.

Grades | Possible schools

1 Kindergarten students

2-4 Elementary School students
5-8 Middle School students
9-12 High School students

13 College students

> 14 Graduated

E. Simple Measure of Gobbledygook (SMOG)

Simple Measure of Gobbledygook (SMOG) is developed
to find the required education level to understand written
texts [21], and is commonly used in health messages. SMOG
uses sentences and polysyllables to test texts. Table III also
shows the SMOG Index for grade levels.

F. Coleman-Liau Index

Coleman-Liau Index is created to test the readability of the
text by using the average number of characters and sentences
per one hundred words [22] instead of using syllables. Ta-
ble IIT also shows the Coleman-Liau Index for grade levels.

G. Linsear Write

The Linsear Write formula is developed by the United
States Air Force to measure the readability of their technical
manuals. It is based on sentences and words that have three
or more syllables. The words which are formed by one or
two syllables are accepted as easy, and the words which are
formed by three or more syllables are accepted as hard words.
Table III is used to compare Linsear with other readability
techniques.

H. Difficulty of Words

The difficulty of words is also used as a measurement in this
paper to show what percentage of users, which use difficult
words in their comments. The list has 3,000 easy words, which
are used for Dale-Chall Readability techniques. The score of
the difficulty of words is changing between 0 and 100 (0
presents there are no difficult words, 100 means very complex)

I. Average of Seven Readability Techniques

Each readability techniques which are explained above have
similar or distinct result while showing the education levels
of users. Therefore, the average of all results from the above
readability techniques (except the difficulty of words) are
measured to provide a common result.

IV. SELECTED CRYPTOCURRENCIES

In this section, we explain the selected cryptocurrencies to
test in this paper. Although there are more than 1000 coins
and tokens, we have selected Bitcoin (BTC), Bitcoin Cash
(BCH), Litecoin (LTC), Ether (ETH), Lumen (XLM), Monero
(XMR), Dash (DASH), and Ripple (XRP) to analyze.

A. Bitcoin (BTC)

Bitcoin was the first proposed decentralized cryptocurrency
to eliminate the financial institutions while making transac-
tions or payments directly from one party to another by using
peer-to-peer network [23]. It is a milestone for cryptocurrency
and widely used by the cryptocurrency community.

B. Bitcoin Cash (BCH)

Bitcoin Cash is forked from Bitcoin to increase the trans-
action speed of Bitcoin by reducing transaction fees in
2017 [24]. Although there are a number of the forked coin
from Bitcoin, Bitcoin Cash is widely used by the cryptocur-
rency community, and reached one-third of Bitcoin volume in
a day.

C. Litecoin (LTC)

Litecoin is also a decentralized currency. The main dif-
ference between Bitcoin and Litecoin is the mining algo-
rithms. While Bitcoin is SHA-256 based, Litecoin is Scrypt
based cryptocurrency which authenticates blocks of transac-
tion data [25]. SHA-2 series is developed by the United States
National Security Agency. Scrypt is developed for use in the
Tarsnap online backup system [26].

D. Ether (ETH)

Contrast to Bitcoin, Ethereum is a platform and is not
just to support digital currency but supports the creation of
applications [27]. It can also be called Blockchain 2.0 because
of expanding traditional blockchain boundaries with smart
contracts and crowdsourcing. The applications, which created
on this platform, can use Ether token to run and trade [27].

E. Ripple (XRP) and Lumen (XLM)

Ripple is a payment settling and currency exchange which
developed for banks and payment networks. It aims to provide
a system for direct transfer of assets (e.g., money.) in real-time
(3 seconds) with the lower price. It is an alternative for the
SWIFT payment system. Ripple uses a distributed consensus
ledger which using a network of validating servers instead of
the blockchain, and its token is XRP [28]. Stellar is similar
to Ripple but uses Lumen as a token. Although Banks and



other organizations can also use Stellar, its initial target was
citizens and small organizations to be able to transfer assets
in real-time with the cheaper price [29].

F. Monero (XMR) and Dash (DASH)

Monero and Dash were developed to address the traceable
concerns that Bitcoin has. With Monero and Dash, the transac-
tions which have been made hard to link any real identity [30],
[31].

V. RESULTS

In this section, we present the results which we obtained
by using seven readability techniques.
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Fig. 2: The percentage of users’ grades for eight cryptocur-
rencies according to Flesch-Kincaid readability.

A. Flesch—Kincaid Readability

Figures 2a and 2b show the Flesch-Kincaid Readability
results for the selected cryptocurrencies. Although there are
small differences between cryptocurrencies, the grades of
users are mostly grouped under 5th, 6th and 7th grades, and
approximately 80% of users are in Sth to 7th grades. The
percentage of college students and the users graduated from
a college are significantly lower.

0.8 0.8
0.7 Eeey BCH | g ©=®] DASH
06 ) NN BTC XD XMR
a 1, a Y,
o ETH |, o XLM
£00.5 A 0.5 oNE
g 4 72 LIC | & I\ 77 XRP
§04 ] 504 3\
12 12
503 ) 503 kN
"R A ol %
02 X 02 o
) LG
o W v wd
0 0! I i | S S 0.0 ] K gl Bl oy
4 5 6 71 8 9 4 s 6 7 8 9

Index Index

(a) BCH, BTC, ETH, and LTC.  (b) DASH, XMR, XLM, and

XRP.

Fig. 3: The percentage of users’ grades for eight cryptocur-
rencies according to Dale-Chall Readability.

B. Dale-Chall Readability

Figures 3a and 3b illustrate the Dale-Chall Readability
results for the selected cryptocurrencies. Although there are
slight differences between cryptocurrencies, the grades of
users are grouped under 7th and 8th grades. According to
the results, nearly 70% of users’ grades are 7th and 8th. The
percentage of college students and the users graduated from
a college are almost 2%.
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Fig. 4: The percentage of users’ grades for eight cryptocur-
rencies according to Fog Scale (Gunning Fog).

C. The Fog Scale (Gunning Fog)

Figures 4a and 4b illustrate the Fog Scale results for
the selected cryptocurrencies. The grades of 50% users are
grouped under 9th to 12th grades. According to the results,
almost 35% of users are college students.
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Fig. 5: The percentage of users’ grades for eight cryptocur-
rencies according to Automated Readability Index.

D. Automated Readability Index

Figures 5a and 5b show the Automated Readability Index
results for the selected cryptocurrencies. Although DASH
shows different patterns, compared to other cryptocurrencies,
it is observed that up to 65% of users are from 5 to 8 grades.
Up to 30% of users are from 9 to 12 grades. Almost 2.5% of
users are either in a college or graduated from a college.



0.4 0.4
BCH DASH 0354 1 E=% BCH 35 [®® DASH
03 XX BTC X3 XMR 030 f X3 BTC 030 NN XMR
. ETH 03 mo x|, 7] ETH XLM
Z 77 LTC | 3 £71 XRP $0257 1 71 e #%% ZZ XRP
5§02 S02 50204 | 5020
2 4 2
3 8 S 0.15{ @ 2015
0.1 0.1 ; 0101 § 0.10
ﬂ% Ihﬂ 0.05{ & ﬁj % !ﬂﬂ 0.05 % m Lg
0.0 gl L] e 0.0 ol U e 0,00 L_gituslle 7 T e Ay 1 Wlat (00 &
567 891011121314151617 567 891011121314151617 567 891011121314151617 5678091011121314151617
Grades Grades Grades Grades
(a) BCH, BTC, ETH, and LTC. (b) DASH, XMR, XLM, and (a) BCH, BTC, ETH, and LTC. (b) DASH, XMR, XLM, and

XRP.

Fig. 6: The percentage of users’ grades for eight cryptocur-
rencies according to SMOG.

E. Simple Measure of Gobbledygook (SMOG)

Figures 6a and 6b show the Simple Measure of Gob-
bledygook (SMOG) results for the selected cryptocurrencies.
At least, 65% of users are in 8th and 9th grades. The
percentage of users in a college or graduated from a college
is significantly lower.
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Fig. 7: The percentage of users’ grades for eight cryptocur-
rencies according to Coleman-Liau Index.

F. Coleman-Liau Index

Figures 7a and 7b show the Coleman-Liau Index results
for the selected cryptocurrencies. The result patterns are
significantly different from SMOG results. Almost, 45% of
users are in 8th and 9th grades, and the percentage of 10th-
grade users are nearly 20% for BTC, BCH, and ETH while
XRP and LTC users are almost 15% in 10th grade. DASH
has the highest percentage for grade 10th with 25%. The
percentage of users in a college or graduated from a college
is significantly lower as similar to SMOG results.

G. Linsear Write

Figures 8a and 8b show the Linsear Write results for the se-
lected cryptocurrencies. Although there are small differences
between coins and tokens, the users are mostly grouped under
5th, 6th and 7th grades, and roughly 75% of users are in 5th,
6th and 7th grades. The percentage of college students and

XRP.

Fig. 8: The percentage of users’ grades for eight cryptocur-
rencies according to Linsear Write.

the users graduated from a college are significantly lower and
almost 8%.
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Fig. 9: The difficult word usage percentage of users for eight
cryptocurrencies.

H. Difficulty of Words

Figures 9a and 9b show the difficulty word usage re-
sults for the selected cryptocurrencies. DASH posts have
the lowest difficulty, and almost 50% of comments do not
contain difficult words. On the other hand, roughly 40% of
comments for BCH, BTC, and ETH do not contain difficult
words. Approximately, 25% of XMR, XRP, XLLM, and LTC
comments are not difficult.

1. Standard Grades

Figures 10a and 10b show the grades of users by taking
the average of all readability techniques except the difficulty
of words. The results show that the education levels of 60%
users are approximately in middle school (5, 6, 7, and 8).
While at least 15% of users are in 5-6 grades, at least 35% of
users are in 6-7 grades. Moreover, nearly 30% of users in high
school (9, 10, 11, and 12), and roughly 10% of users are on
other levels. It is important to note that LTC, XRP, and XLM
results are slightly different from other cryptocurrencies.
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Fig. 10: The percentage of users’ grades for eight cryptocur-
rencies according to standard grade calculation (average).

J. Summary of Results

The results which have been obtained by using seven read-
ability techniques on Reddit comments can be summarized
as follows: (i) There are differences between the obtained
results from seven readability techniques. The most significant
difference is the Fog Scale results which show that 50% of
users are grouped under 9th to 12th grades, and almost 35%
of users are college students. (ii) The average results of seven
readability techniques show that the education levels of users
are approximately 60% in middle school, nearly 30% in high
school, and 10% in other levels. (iii) The results which are
obtained for eight cryptocurrencies are distinct.

VI. CONCLUSION AND FUTURE WORKS

In this paper, we analyze the education levels of users
who are interested in cryptocurrencies in order to provide
information about user profiles to new investors. To obtain the
education level information, we use Reddit.com, collect and
classify the gathered comments data from subreddits of eight
cryptocurrencies, and analyze the data according to seven text
readability techniques. We find out that the results which we
obtained from distinct readability techniques have differences.
Therefore, the average results of seven readability techniques
are measured to provide a common result. According to the
average of the results of seven readability techniques, the
education levels of users are approximately 60% in middle
school, 30% in high school, and 10% in other levels. However,
the education levels of users are approximately 50% in high
school, 35% in college, and 15% in other levels according
to Fog Scale readability technique. The results and analysis,
which are provided in this paper help new investors and
developers to have profile information about users who are
interested in cryptocurrencies.

In the future, we would like to extend this work by
obtaining not only education levels but also behavioral char-
acteristics of users from multiple social media platforms.
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