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Absttr ac

The object of the research is the leading national fiat currencies and transnational anonymous

analogues of the currency. They have received the slang name of cryptocurrencies. The subject of

the study is volatility. It is the most important financial indicator in the management of financial flows,

as a measure of risk of using a financial instrument at a specified time interval. The subject of the

research requires consideration of digital goods of limited emission, which are the product of energy

conversion into information in the form of a program code on a tangible medium. The limited amount

of the emission for these goods without the syndr ome
the name fAcryptocurrencyo andptofudengyiist aareward olthe o . The
competitive procedure of checking transactions in peer-to-peer networks that implement the

technology of distributed registries, and it is essentially a by-product of their functioning. The

significant feature of such a product is anonymity and cross-border. They give rise to fundamental

legal issues. Cryptocurrency obtaining technology is available to general public and has become an

innovative phenomenon. The latest financial phenomena need to be investigated, so it is necessary

to conduct a multilateral scientific analysis, identification and comparison of cryptocurrency with the

fiat currency. The article compares the volatility of different currencies such as fiat (US dollar, euro,

Chinese yuan and Japanese yen) and the most popular cryptocurrencies (Bicoin, Litecoin, Ethereum

and Monero) at the present time. The aim of the study is to obtain new estimates of cryptocurrency

based on the use of tools such as GARCH model, simple historical volatility (SHV) and developed by

the authoring tool, which is based on the Chaikin method.
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Introduction

The domain name bitcoin.or was registered on 18 August 2008, and the document
fBitcoin P2P e-cash paperowas published on 31 October, it introduced the digital good,
bitcoin (bit is a unit of measure for the amount of information, coin is a penny), it was called
the virtual currency (cryptocurrency). !

Bitcoin? is a decentralized peer-to-peer digital virtual currency (cryptocurrency)
system in which a blockchain is a key innovation. In fact, the blockchain is a specialized
distributed database designed to handle time-ordered data, such as financial transactions®.

Nick Szabo, the inventor of the idea of smart-c ont r act s, considers fir
instruments are already somewhat decentralized due to the human blockchain consisting of
accountants, auditors, et., checking each other

Since 2014, the theme of databases based on blockchains has become popular
among banks and other financial institutions. Several prototypes and models have been
announced using the technology of blockchains. In some cases, the Bitcoin Blockchain is
used directly. Several examples are mentioned below:

A The Estonian LHV BG@&mplographc Uhiversal BlotkchaiCu b e r (
Entered Receivables), a payment system based on the colored coins, organized on top of
the Bitcoin Blockchain®.

A Similarly, the stock exchange NASDAQ pl ans
Protocol for coloring the bitcoins to provide a full cycle of securities management®,

A  The 1l argest French bank BNP Paribas, accord
possible ways to integrate bitcoins into the currency reserves of the bank”.

http://ru.bitcoinwiki.org/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_Bitcoin
si R s ts Bitfvins
2 Satoshi Nakamoto, Bitcoin: A peer-to-peer electronic cash system. 2008. Retrieved 05.12.2017
from: https://bitcoin.org/bitcoin.pdf
3 Matt Levine, iBl ockchain for banks probably can't hurto.
05.12.2017 from: http://www.bloombergview.com/articles/2015-09-01/blockchain-for-banks-
probablycan-t-hurt
4 lan Allison & Nick Szabo, i | f banks want benefits of bl ockchains
International Business Times, (2015). Retrieved 05.12.2017 from: http://www.ibtimes.co.uk/nick-
szabo-if-banks-want-benefits-blockchains-they-mustgo-permissionless-1518874
SLeonPick, TEst oni ad6s LHV Bank -Blassetd ndgC uCoel rodroe.d Fdonannsc e Ma gn
Retrieved 05.12.2017 from: http://www.financemagnates.com/cryptocurrency/news/estonias-lhv-
bank-testingcolored-coins-based-cuber/
6 Nasdaq launches enterprise-wide blockchain technology initiative. 2015. Retrieved 05.12.2017
from:
http://www.nasdagomx.com/newsroom/pressreleases/pressrelease?messageld=1361706&displayL
anguage=en
VI. Nasdaq and Chain to partner on blockchain technology initiative. 2015. Retrieved 05.12.2017
from:
http://mww.nasdagomx.com/newsroom/pressreleases/pressrelease?messageld=1373282&displayL
anguage=en
"lan Allison, iThe Fr eonicnh rbeivtod ut i on: BNP Paribas testing cr
International Business Times, (2015). Retrieved 05.12.2017 from: http://www.ibtimes.co.uk/french-
bitcoin-revolution-bnp-paribas-plans-add-cryptoits-currency-funds-1512360
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A The British Bank Barclays has |l aunched a p
Safello to explore possible applications of the blockchain technology in the financial sector®.

AGol dman Sachs has published the redefipijgrt AFutu
the way we pay in the next d e ¢ a®dGoldman Sachs has also taken part in the financing of
$ 50 million for the Bitcoin startup Circle®.

The review of popular cryptocurrencies

The article considers the most popular cryptocurrencies, among the top five to
assess their volatility.

Bitcoin (I u Mwas historically the first cryptocurrency, the system was launched on
9 January 2009 Its creator is allegedly Satoshi Nakamoto. In the Bitcoin system, all
payments are public, and each user can see where and how many virtual coins are sent,
but for real security, both the actual senders and recipients are encrypted. Bitcoin is often
compared to gold in the financial world*2.

Litecoin. If bitcoin is called gold in the world of cryptocurrency, then Litecoin
(Lightcoin) is called silver. Litecoin was launched on 7 October 2011 on the basis of bitcoin
technology. The creator Charlie Lee proposed an alternative to BTC. In contrast to the
original source, the transaction confirmation time is shortened in Litecoin. Thanks to the
chain of blocks, the number of transactions, that the system can process, is significantly
increased.

Ethereum. | t is particularly popular as fAEthero
developed by the Russian programmer Vitalik Buterin. For the first time the author expressed
the idea of creating Ethereum in the Bitcoin Magazine in the late 2013, the presentation of
the currency was successfully held in the same year. After this, the active fundraiser was
performed in the specialized sites for the founders of start-ups.

Monero. Monero is in the top five in terms of capitalization. In contrast to the bitcoin,
there is no restriction on emissions from users in this currency. The system was launched
on 25 April 2014 with the goal of maximum anonymity for payments. The main feature of
this cryptocurrency is the use of the CryptoNote protocol. The essence of the protocol states
that all payments are mixed and merged, after that it is difficult to track them. Vulnerability
can be identified as a deficiency in comparison with the bitcoin.

8 Grace C8aAfghayd$i trials Bitcoin tech with pilot pro
05.12.2017 from: http://www.coindesk.com/barclays-trials-bitcoin-tech-with-pilot-program/

%Joon lan Wong, i Gol dman Sachs report says Bitcoonbeskcoul d sha
(2015). Retrieved 05.12.2017 from: http://www.coindesk.com/goldman-sachs-report-says-bitcoin-
could-shape-future-offinance/

0 Emily Spaven, iCi rcl e raises $50 million with Goldman Sa
Retrieved 05.12.2017 from: http://www.coindesk.com/circle-raises-50-million-with-goldman-sachs-

support/

11 S. Nakamoto,iBi t coiRelve a®.edlo. The Mail Archive. 09.01.20009
2 . Fork, Bitcoin. More than money (JSC: Tver regional printing house, 2014); N. Popper, Digital

gol d: Bitcoin and the inside story of;Paulhivgnai sfits (|

Michael J. Casey, The Age of Cryptocurrency: How Bitcoin and digital money are challenging the
global economic order (Moscow: Mann, Ivanov and Ferber, 2017) y S. Raval, Decentralized
applications: Blockchain Technology in action. L. Kiselev & Yu. Sergienko (eds) (Saint Petersburg:
Publishing house Piter, 2017).
t1 @ 5! ad . 9 DWELDhW, kd5W, [h+ Kk t1 d 50 [SBAbDLEIhWht h[ ! Yt
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The number of cryptocurrencies is now in the thousands, but in the overwhelming
case, all of them are clones with some modifications and developments of the most popular
systems, such as bitcoin and Litecoin.

Blockchain has a tremendous opportunity in the field of increasing the level of
cybersecurity®® and protecting financial networks from hacker attacks, because it uses the
Proof-of-wor k ( Po W) , it he pr otw.f TolFe woW npeecr b aonrinsam cper e
problem of double-rate fraud in the network, suppressing the requirements of secondary
payment and denying t he success of t he previ ot
performanced mechani sm sol v ersthe tsécendary paymente m o f S
through the network miners, who can search for cryptographic evidence with the help of their
equipment. The Proof-of-work mechanism depends on the consumption of electric and
processing power, but this is the only known mechanism for preventing attacks, in which the
hacker, as a rule, receives resources illegally.

Methodology

The article presents some intermediate results of the initiative inter-University
research work carried out at tHhe, DNparomeht Re§ e d
Nucl ear University MEPHOI ( G. Kryl ov, L. Pol yako
securityo of Financi al University (1. Sheremet ,
basis of previous work performed!* . As a scientific-methodological apparatus the tools of
fundamental and technical analysis of the markets, cluster and factor analysis method,
neural networks etc. have been used. Volatility has been tested on the basis of SHV model
(Simple Historical Volatility), it is a model of simple historical volatility by calculation and
method of simple (equally weighted) moving average, a model of autoregressive conditional
heteroscedasticity, or abbreviated T ARCH (Autoregressive Conditional Heteroscedastic,
the author is Robert Engle, 1982), GARCH model (Generalized Autoregressive Conditional
Heteroscedasticity, the author is Tim Bollerslev, 1986), Chaikin Volatility model or oscillator
(developed by trader Chaikin as an indicator for analyzing the moment of the Accumulation
Distribution Line). Chaikin volatility (CHV) allows you to determine the difference between
the maximum and the minimum rate in one time interval*®. With the help of Chaikin method,
it is possible to carry out a qualitative analysis for the changing ranges of maximums and
minimums. But CHV fails to take into account the exchange rate breaks. It relates to
disadvantages.

¥ Yu. Beketnova; P. Kolesnikov & G. Krylov, Technology of a blockchain Analysis attacks, the
protection strategy (Saarbriicken: LAP LAMBERT Academic Publishing, 2017).
1 G. Krylov; V. Naumov & D. Sat, Neural networks in time series forecasting problems of Bitcoin
exchange rate (Saarbrticken: LAP LAMBERT Academic Publishing, 2016); A. Kasatkin; G. Krylov; I.
Kornev & D. Sat Al nvestigation of money | aundering n
Theoretical and Applied Information Technology, vol: 83 num 2 (20th January 2016): 244-254; G.
Krylov & |. Loskutov, Is cryptocurrency a future without inflation or new AML/CFT issues?
Proceedings of the international scientific-pr act i c al conference of the networ
risks to the woemba 1-3 2046 Mosgow;,G. Kiybov & D. Sat, Formation and
adaptation of signs of deviant financial transactions in the problems of assessment of cryptocurrency
transactions on the example of Bitcoin. Proceedings of the international scientific-practical conference
of the network Institute AThreats axa0l6rMoscdwsyAt o t he wo
Aydaralieva; G. Kryl ov; D. Mochalin & D. Sat , iResea
analysis using neural networks for the evaluation o f Bl TCOI N6S transactionso. I n
communication, num 3 (2017): 107-111.
15 0. Demidov, Obzor mezhdunarodnogo regulirovanija kriptovaljuty.
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The method allows to consider volatility increase on a short time interval (three- and
ten- day), with the high probability of currency rate approaching to its minimum or maximum.
When volatility falls over medium and long periods, it is assumed that the rate has reached
its point (minimum/maximum).

This method allows generating signals based on the intersection of the zero line for
high- and low- level charts of minimums for the cost rates, as well as high- and low- level
charts of maximums for the indicator-oscillator, pointing the reversal of the directional rate
up'®/down?’.

The task of calculating the volatility of cryptocurrencies in comparison with the fiat
currencies requires a systematic approach. Moving average method was been used to solve
the problem. The initial data on the rate of cryptocurrencies were taken from the public sites*®
and transferred to the tabular data, the data on the rate of fiat currencies i dollar, euro, yuan
were taken from the database of the Bank of Russia®®.

Volatility was calculated based on initial data for the period 2013-2017. When
determining the volatility for the year on the basis of available daily data, a significant error

i s all owed, t he standard deviati on foll ows t he

average). In this case, volatility fluctuates around the average value in the long term (the
minimum values increase and the maximum values decrease, trying to get closer to the
average value). In this regard, the time interval of 10 trading days is taken to calculate
volatility, the duration of the year 7 the number of trading days is taken to be 250 days
(including weekends and holidays). Relative volatility is defined as the standard deviation of
daily changes in the rate for 10 days, assigned to the average value of the rate during this
period and divided by the square root of 10/250, equal to 0.2.

The program implementation of methodology

To implement automated calculations of the currency volatility, the software was
developed in the programming language C ++ on the platform of Visual Studio 2017
regarding to Windows operating system.

It has been implemented in the software:

A SHV, G A RetHodg and Chaikin method, which are given above;

A graphical di splay of information on the
Math.net library, an example is shown in the Figure 1;

A uploading to excel and MySQL database;

A upl oadi n @xcelland fRom the database, an example is shown in the
Figures 2, 3;

A mat hematical model, performed by means of

16 uptrend is the a Bullish divergence model

17 downtrend is a Bearish divergence model

18 For instance, retrieved 10.05.2017 from:http://www.eurasiangroup.org/ru/; Crypto Currency,
retrieved 11.05.2017 from: http://www.cryptocurrencychart.com/

19 Retrieved 12.05.2017 from: http://www.cbr.ru/-currency_base/dynamics.aspx/
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Fig. 1
Graphic representation of calculations.
The source is the screenshot of the prog

& Form1
Managing data source
Server: 46101133243 |
Login: | User |
Password:| - User |
|

Select the data source
from Excel

Name: !; 08

Connected |
Open the table from the database Select the sheet:
bitcoin /dollar s ﬁv

| 7]
/ bitcain fdollars
Select the columns heetlidnms_FterDatabase
X liteooin /dollars
monero /dollars

I
R [Da'be w | | B ethereum/dollar s

Display of the selected table

data btefusd Fi -
(S (0702 2015 27655 \
0803 2015 263.06
] W

! !
Unload the data from the table in...

Database  Excel file

Table title: :E‘“*“‘d | Save
-

Fig. 2
The example of entering into the database
The source isthescreens hot of the programbés screen
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Fig. 3
The example of interface for the database.
The source is the screenshot of the prog

A database has been developed to automate the calculations and ease-of-use by
the analysts. In the implemented database all the courses of the requested fiduciary (fiat)
currencies and cryptocurrencies are stored and loaded. The ability to upload data, which
can be used remotely over the Internet, has been implemented. The program uses a MySq|
database; it is deployed on Ubuntu operating system.

Results

The calculation of the historical volatility of the US dollar for the period from January
2013 to March 2017 was based on the data on the change of dollar-ruble exchange rate.
The historical volatility of other fiat currencies (euro, Japanese yen and Chinese yuan), as
well as bitcoin, was calculated for the same period on the basis of data on the exchange
rates of these currencies to the US dollar.

The volatility of such cryptocurrencies as Litecoin, Montero, Ethereum was
calculated for the period from 2015 to March 2017.

The paper presents the calculations based on the method of simple historical
volatility (Simple-Historical-Volatility, SHV). The figures 4-11 indicate the charts of changes
in the exchange rates for the indicated periods, and the tables 1-7 i calculations results.
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