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SUMMARY

The theoretical and methodological bases of forecasting of cryptocurrencies based on causal relationships with key indicators. The analysis of existing methods for modeling cryptocurrencies courses is conducted. The main task of the investigation is to construct a mathematical model for forecasting rates of cryptocurrencies and provide forecasts for next periods. The key research methods are the Granger causality test and the ARDL model, which were practically implemented using eViews and MS Excel program packages.
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INTRODUCTION

The combination of various types of activities with IT technologies is everything are more often used widely and improve areas of our life. The improvement of financial institutions is no exception. A wonderful collaboration In IT and finance in our time, there is a concept of cryptocurrencies, which every year acquires relevance and rapid use. In developed countries, separate species cryptocurrencies are beginning to replace ordinary paper money in separate ones spheres of human life, they are recognized at the national level, install special terminals for working with this type of currency.

 
Many scientists highlight this concept in their works, however there is no clear methodology that would be able to fully describe it with

econometric point of view. Some of them are based on correlation analysis, however, we believe that it is more appropriate to simulate cryptocurrency rates based on causal relationships with key indicators.





Based on this, the object of the study was the dynamics of the courses cryptocurrency, subject – mathematical methods and forecasting models cryptocurrency exchange rates [1].

Based on this, the object of the study was the dynamics of the courses cryptocurrency, subject – mathematical methods and forecasting models cryptocurrency exchange rates. The purpose of the work is to develop a mathematical model for forecasting cryptocurrency based on causal relationships with key indicators.

To achieve the goal, you need to do the following task:

· highlight the main theoretical aspects of the research object;
· perform a comparative analysis of existing modeling methods cryptocurrency exchange rates;

· influence on the financial market, business and the economy as a whole;
· identify key factors that affect the object of research;
· analyze the selected factors and select the most important ones statistically significant for model building;

· build a forecast based on the chosen methodology and factors model;

· evaluate the quality of the constructed model;
· forecast the cryptocurrency exchange rate for future periods;
· analysis of the Kazakhstan market.
The result of the work is developed models for forecasting Bitcoin, Ethereum and XRP exchange rates in Kazakhstan based on causal relationships with

key indicators, forecast for several periods ahead. AIFC, in the person of the director of development Kairat Kalyev, expressed his readiness to support the approval and formation of the legal framework for the introduction of the digital currency of Kazakhstan.[2]
CHAPTER 1. THEORETICAL ASPECTS OF FORECASTING DYNAMICS

CRYPTOCURRENCY EXCHANGE BASED ON CAUSE AND EFFECT

COMMUNICATIONS WITH KEY INDICATORS

1.1 The concept of cryptocurrencies. Types of cryptocurrencies and analysis of their dynamics

Courses

Currently, the financial systems of individual countries, as well as other parties economy, improve and progress in the context of the development of globalization and the spread of IT technologies in many spheres of social life. It gives appropriate foundation for the development of new financial and economic

institutions, tools and forms of interaction between people. Yes, an analogue appeared of traditional currencies – cryptocurrency and its most common monetary unit

"Bitcoin"[3].

To the extent that the crypto-currency in a very short time has acquired a fast development and continues to develop, we do not have one specific a definition that would fully cover this concept. This term has a big meaning variety of interpretations.


We will list the most common of them and those that are the most comprehensive opinion, will give an idea about this type of payment instrument.


According to the official Bitcoin website, the cryptocurrency is a fast and reliable system of payments and money transfers, based on the latest

technologies and is not controlled by any government [4].

Digital tenge is an obligation of the National Bank of the Republic of Kazakhstan, issued in electronic form and distributed within the framework of a two-tier financial architecture together with market participants. There is a technological possibility of presenting the Digital tenge in the form of an account or a token. Digital tenge can be used for retail and wholesale settlements. As part of a pilot project in 2021, a tokenized form of the digital tenge was tested for use in retail settlements. The motivation for choosing this approach is described in the May Report for public discussions [5].
1.2 Overview of the present


Bitcoin (BTC) is the most popular cryptocurrency. The market capitalization of this currency is more than 40 billion dollars, in addition, Bitcoin is the most expensive currency of all currencies at this time. Bitcoin recognized at the state level in the economies of developed countries, special equipment-terminals for working with currency are installed, which used for carrying out a set of operations and as an investment tool. Great Britain is a leader among progressive countries relatively use of cryptocurrency (there are more than 30 bitcoins terminals). Denmark, from time to time, announces its intention to eliminate paper money in favor of cryptocurrency, from here we can conclude that digital currency will be able to replace paper money. Denmark also became the first country Scandinavia, where a purchase was made using Bitcoin real estate In the USA, this type of currency is considered one of the payment ones means in e-commerce, an example is an online hardware store Overstock.com, which operates on the basis of payments at the expense of bitcoin [6].

In 2009, Bitcoin was given its first exchange rate against the dollar and several other traditional currencies. New Liberty Standard(NLS) Exchange set the rate at $1 for 1,309.03 BTC. In November of the same year, the capitalization of Bitcoin reached about 1 million dollars. Bitcoin price changes in the period from 2011 to 2014 is very much like a roller coaster. After growth in a drop of more than 90% followed several times. Reasons for the fall:

-the price accelerated against the background of speculative purchases and active(
promoting who actively uses bitcoins;
-in 2012, more than 12 hacker attacks were carried out, which resulted

to the loss of cryptocurrency from users' wallets;

-the arrest of the anonymous site Silk Road, after which there was a loss(
confidential information about transactions [7].

Mining is the process of computing cryptographic signatures for information blocks, with subsequent inclusion of these blocks in transaction chain, which is called blockchain [8].


The main purpose of mining is the creation (mining) cryptocurrencies, logging in and confirming existing transactions. Emission Cryptocurrencies are a computing process of encrypted blocks that has displayed in the blockchain and stores transactions for a certain period.

The National Bank of Kazakhstan held another meeting with financial market participants to discuss the implementation of the "Digital Tenge" pilot project. Representatives of the Association of Financiers of Kazakhstan, second-tier banks, and international experts participated in the discussion. Participation in the pilot project is open to all market participants without exception. Currently, 3 banks of the second level have joined the implementation of the pilot project "Digital Tenge" on the creation and introduction of digital currency.

"Taking into account the widespread development of technologies and payment systems, the digital tenge has the potential to become a new component of the payment infrastructure in addition to existing cash and non-cash payments. The introduction of the digital tenge will make it possible to increase competition in the market of payment services, give impetus to the development of financial technologies, and also increase the availability of financial services in the regions," the National Bank said in a statement [9].

During the discussion, the influence of digital currency on financial stability, the convenience of payments for consumers, as well as solutions to reduce risks were touched upon. Participants of the financial market were invited to take surveys and interviews to find practical solutions that take into account the interests of all interested parties.


"The National Bank of Kazakhstan plans to continue public discussions of the project results with financial market participants and the public and to publish the results of the discussion," the National Bank concluded.
CHAPTER 2. DEVELOPMENT OF THE MATHEMATICAL FORECASTING MODEL

CRYPTOCURRENCY COURSES

2.1 Formation of requirements for the model. Description of input variables


For the practical implementation of the model on the basis of which we will make forecasting needs to be described, the requirements for the model and what they are input variables used for its construction.


The cryptocurrency forecasting model should match the following

requirements:
1) timeliness - indicators that we use for forecasting, must be relevant and for the same period.

2) relevance – to describe the object of research, which this moment has a significant impact on the economy and society.

3) adequacy - the forecast results should be similar to real data provided by financial institutions, in the same dimensions.

4) accuracy - the provided forecast should be as close as possible to the actual values ​​of the indicators.

5) the model should allow its reuse and to make appropriate decisions based on new forecasts
6) simplicity of the methodology for understanding and further use. 


The input variables of the model are: stock index MSCI World, index volatility (CBOE Volatility Index (VIX)), S&P 500 stock index, course shares of NVIDIA Corporation (NVDA) and Google Trends statistics. We will provide a more detailed description of the indicators used in the framework research and summarize the data about them in a table.

The output variables of the model are: Bitcoin cryptocurrency exchange rate, exchange rate.

Let's consider in more detail the variables that we use in the framework

research.


The cryptocurrency exchange rate is the expression of the cryptocurrency price in monetary units countries. For the study, a daily course was chosen in the period from August 16 2018 to November 15, 2018 in US dollars. Since the cryptocurrency exchange rate is not linked to specific countries and their macro indicators, it is more appropriate to take generalizing indicators of the stock market, which well describe the world economy, and in our opinion, have a significant influence on the formation of courses Bitcoin, Ethereum and XRP. One of these is the MSCI global stock index World.

MSCI World is a global stock index that characterizes world stock market in terms of activities of 23 countries with developed economies. The following countries participate in the formation of the indicator: Australia, Austria, Belgium, Great Britain, Hong Kong, Denmark, Israel, Italy, Spain, Ireland, Canada, Germany, Netherlands, New Zealand, Norway, Portugal, Singapore, USA, Finland, France, Switzerland, Sweden and Japan [10].

MSCI indexing offers modern, flawless and complete an integrated approach to measuring the full possibility of creating one's own capabilities, with no gaps or duplication. Strategy "The Modern Index Strategy" allows you to build and monitor portfolios in a single and complete way, avoiding mismatched baselines and uncompensated risks It is based on MSCI's index methodology, which provides constant conduct in all markets and provides best practices regarding investment capacity, reproducibility and cost-effectiveness.


As globalization is gradually increasing and financial markets are increasing integrate, companies operate more and more in different countries and regions, and their efficiency can be increasingly linked to economic and political conditions outside their countries. In addition, professional investors – be they institutional, asset managers or wealth – often 30 seek to understand unintentional exposures and biases because they continue to invest in new areas. The best way to detect such of unintended effects is to use an index which represents a fixed number of constituent shares.
2.2 Development of calculation methodology

Based on the work of scientists who were engaged in the study of this

topics, it is possible to single out one common feature that unites them - this

factor studies based on correlation alone. However, it is not effectively and there is no clear understanding of whether this or that factor really exists the reason for changing the dynamics of the currency in the future. Therefore, at the first stage

research, it is necessary to investigate the input variables of models for causal

consequential relations.



In order to identify causal relationships between the selected indicators

and cryptocurrency exchange rates, it is suggested to apply the Granger test.

The Granger causality test is a procedure for testing causality consequent relationships between dynamic series. The idea of ​​the test is that the value (change) of the time series x is the reason for the change in the time series y. Thus, after conducting this test, we can highlight those indicators the change of which is the reason for the change in the cryptocurrency exchange rate [12, 13, 14].


Granger causality is usually tested in context linear regression models. A certain assumption is made that the information needed for forecasting is fully contained in corresponding time series that were selected for forecasting.
Chapter 3. DIGITAL TENGE
3.1 2022: Completion of development of the digital tenge platform prototype


Kazakhstan In the end, the development of a prototype platform for digital tenge was completed. This was announced on February 7, 2022 by Chairman of the National Bank of Kazakhstan Galymzhan Pirmatov at an expanded meeting of the government of the republic.


According to him, during 2022, a final decision will be developed on the model of introducing digital tenge with an assessment of benefits and costs.

At the initial stage, the viability of the digital tenge concept was checked. He received experimental confirmation of the technological feasibility of a retail platform based on distributed registry technology, and also determined the main parameters of the Central Bank's digital currency model for Kazakhstan.


During the pilot project, the basic life-cycle scenarios of digital tenge were implemented - from emission and distribution to purchases and transfers using digital currency.


According to the National Bank, the final technological solution has a number of advantages:
· Tokenization of ownership: digital tenge is stored by the user in the form of tokens in a digital wallet on his mobile device (or other medium), which allows to ensure complete control over money.

· Payments offline: users of digital tenge can make purchases in the absence of Internet access from both the client and the seller.

· Customizable anonymity: Transaction details can be hidden from all settlement participants (including at the user's choice) while ensuring that the necessary checks can be carried out.

· Special-purpose tokens: Programmability of digital tenge allows you to lay restrictions on spending in the token structure and simplify tracking of target use.

· Ease of integration: digital tenge infrastructure provides the possibility to easily connect and implement its own use cases for second-tier banks and fintech companies, that is, for both traditional and new players in the financial market.
3.2 2020: Start of development


In July 2020, it became known about the beginning of work on the creation of digital tenge in Kazakhstan. Chairman of the Anti-Corruption Agency Alik Shpekbayev called for accelerating the creation of a national electronic currency in order to reduce the amount of cash that is in demand from bribe takers. In addition, such a project will ensure transparency in the movement of budget funds in public procurement, he said.


First Deputy Minister of Digital Development of Kazakhstan Bagdat Mussin agrees that the digital national currency will become an anti-corruption tool, thanks to which people will "work according to the law."

You asked, something is "wow," which can be proposed, which will really serve as a tough obstacle in the fight against corruption. I think not only digitizing processes. For example, in public procurement, we know, the problem with cashing. When public procurement wins, then hugging occurs. This is because, in principle, we did not preventive digital control to him. He already cashed, and only then do you deal with him in fact. I have an idea, there should be a digital analogue of tenge, which is painted, "Musin said during a briefing at an anti-corruption agency.
According to Binur Zhalenov, Advisor to the Chairman of the National Bank of Kazakhstan, the technological solution of digital tenge is secondary for the country, and the main thing is to ensure inflationary targeting and preservation of financial stability in the market. It is critical that the design of the system be correlated with the goals of the country's monetary policy, he stressed. 

AIFC, represented by Development Director Kairat Kaliev, was ready to support testing and the formation of regulatory and legal frameworks for the introduction of the digital currency of Kazakhstan [11]. 

CONCLUSIONS

1) The concept of cryptocurrencies is quite extensive, it includes a lot components This concept cannot exist without such concepts as "blockchain" and "mining". Nowadays, many new cryptocurrencies have emerged, but most of they are based on already existing ones. Some countries are starting to use cryptocurrency as means of payment at the level ordinary paper money. The most popular cryptocurrencies at the moment time is Bitcoin, Ethereum, Ripple(XRP) which was chosen for further research.
2) The main task is to show cause-and-effect relationships, because it is this that gives an idea of ​​which indicator really affects the forecast value. The best tool for this is the causality test Granger. Based on the test results and researched methodologies it was proposed to use the ARDL model, which would best be able to describe data on the dependence of exchange rates on factors. Before building this model, factors/variables must be tested for multicollinearity/
3) Analysis of the Kazakhstan cryptocurrency market (digital tenge):

- forecasts;

- influence on the financial market;

- business and economy in general.
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