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ABSTRACT  This paper investigates the impacts of Central Bank Indicators on Bitcoin/TL prices as a Commadity by using the ARDL Bounds
Test. In the article, monthly data between 2017:09 - 2019:12 is used. The Central Bank Indicators are explained by M2 money
supply, one-month interest rates of bank deposits, one-week repo interest rate, 10-year government bond. In the paper, Bitcoin's
prices are considered as a Commodity in TL. The stationary behavior of variables is investigated by using the ADF test and it is
found that all the variables are stationary in first differences for the trend and constant model. But the price of Bitcoin in TL is
stationary in level for the constant model. Thus, to discover the long-run relationship between variables, the ARDL test is applied.
As aresult of the ARDL test, it is found that there is a long-run relationship between all the Central Bank indicators and Bitcoin/TL
prices. According to obtained results, while the M2 money supply and Turkey’'s 10-year government bonds (%) move together
with Bitcoin prices; the one-week repo interest rate as a political rate, and one-month interest rates of the depaosit move in
opposite directions with Bitcoin prices in a long-run.

Keywords: Central Bank, Commodity, ARDL, Unit root, Cointegration

2013 - 2021. Alphanumeric Journal
The Journal of Operations Research, Statistics, Econometrics and Management Information
Systems All rights reserved.

Alphanumeric Journal
Volume 9, Issue 1, 2021



http://www.alphanumericjournal.com/
http://alphanumericjournal.com/type/research-article/
http://orcid.org/0000-0002-7436-7273

Yilmaz Ozsoy

‘ The Impacts of Central Bank Indicators on Commaodity Prices: An Application of ARDL Bounds Test 14

1. Introduction

The maonetary theory has been developed to understand the most appropriate
approaches to monetary policy and how this should be carried out in an economy.
Different monetary theories such as Fiat Debtless Money Reformers, Modern Money
Theorists, Modern Monetary Realists, Post Keynesian Reformers, Islamic Banking
Lawyers, Social Credit Reformers, Land Reformers, Hard Money Reformers, and
Competitive Money Reformers; have been developed to benefit countries depending
on their economies and resources. All these theories relate to the use of government-
issued currencies, often referred to as fiat currencies, the size of the maney supply,
price levels, or the indicator of interest rates, and how all these factors affect the
economy (Peters et al., 2015).

Over the past years, financial markets and institutions have undergone a sudden
expansion period due to liberalization, globalization, and developments in computer
technologies. In this period, the development of the financial sector was more than
the real economy. This has led to nhumerous positive effects such as better capital
allocation and lower costs. In line with these changes, the use of credit cards and
debit cards has increased, and the form of payment has changed with the decrease
of cash use (Fabris, 2019). As a result of these developments, a Bitcoin crypto-asset
emerged as a new type of financial asset, using a peer-to-peer system (P2P) to
complete and verify the transaction process. Some investors hope to use Bitcoin as
electronic money in the future. This development led to a discussion of the factors
that determine Bitcoin's price and the possibility of being a competitor to fiat money.
However, to be used Bitcoin as money, it must provide the three functions of money:
the exchange tool, the value store, and the unit of account. However, today the most
distant of three different functions is that “Bitcoin is an accounting unit”. To accept
and adopt Bitcoin, instead of converting the price of a good or service from Bitcoin to
dollars, people need to start thinking from the kind of “Bitcoin currency” and should
ask themselves how much it will cost in bitcoin currency. However, the Bitcoin price is
too volatile (Yermack, 2013). Since money also serves as a stare of value, the stability
of this value is important. Since Bitcoin is priced entirely on-demand, the stability of
how much a bitcoin is waorth is limited, making things mare complicated. The volatile
price structure of Bitcoin may not appear as a threat to the store of value function of
money when prices rise; but when prices drop, it reminds people that fixed value is an
important aspect of the store of value. To be an effective exchange tool, money must
be acceptable in exchange for goods and services. Bitcoin can be used as a medium
of exchange for a limited number of goods (Wegdell, 2014; Wolla, 2018). Since Bitcoin
is not controlled by any central bank or government, it also differs from the real
economy. The supply and demand of Bitcoin stem from investors' speculative
behaviour and there is nointerest rate for this asset. Thus, profit can only be obtained
from price changes (Kristoufek, 2013). Considering all this, it is seen that Bitcoin is a
"speculative financial asset that can be used as a tool of exchange, a Commodity"
(Prentis, 2015). Commodities are affected by general macroeconomic factors such as
industrial production, exchange rate, inflation, and interest rate.

Interest rate is one of the important macroeconomic variables directly related to
economic decisions. Interest rates are the reward that a barrower (barrower) pays to
the lender (the creditor) for a certain period, expressed as a percentage on an annual
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basis. Interest rates are often referred to as the price of money. There are many
different interest rates; call deposit rates, time depaosit rates, repo contract (repo)
rates, base rates, policy rates, bank rates, government bond rates, corporate bond
rates, negotiable paperwork (NCD) rates, treasury bond (TB) rates,
corporate/commercial paper (CP) rates, fixed interest rates, variable interest rates,
discount rates, coupon rates, real rates, nominal rates, effective rates, risk-free rates,
etc. (Faure, 2014). Interest rates by maturity are analysed under two headings as
short and long-term interest rates. Short-term rates controlled by the Central Bank
are usually associated with treasury bills or comparable instruments with a quarterly
maturity. However, there are a wide variety of instruments in the markets: those with
a maturity of one month, three months, six months, and twelve months are normally
classified as short-term. Long-term rates relate to bonds with a ten-year maturity.
The longer the maturity of the investment, the higher the risk for the investor so the
long-term interest rates are higher than the short-term rates. Good investors always
want to invest in an efficient market (Uddin and Alam, 2010). In an inefficient market,
increases in commadity prices generally meet the high inflation expectations, tighten
monetary policy, and increase interest rates (Hammoudeh et al., 2009).

In this study, the impact of Central Bank monetary policy indicators on Bitcoin prices
was analysed for the period of 2017:09 - 2019:12 by using the ARDL Bounds test. As
Central Bank Monetary Policy Indicators: “M2 money supply”, “One-month interest
rates of bank deposit in TL"”, “10-year government bonds (%)"” and “one-week repo
interest rate” were used as monetary policy indicators. Bitcoin prices are considered
in Bitcoin/TL. This paper aims to contribute to the formation of monetary policy, risk
management practices, financial securities valuation, and government policies
towards financial markets.

This article consists of five parts. In the second part, the literature review is given, in
the third part, the ARDL Bounds test is examined, in the fourth part, both information
about the data set is given, and the obtained empirical results are shown. In the last
part, the findings were evaluated and interpreted in the Conclusion section.

2. Literature Review

2.1. Literature for Bitcoin

Baek and Elbeck (2015) established a regression model to determine whether Bitcoin
is an investment tool or a speculative tool and included possible macroeconomic
variables that could affect Bitcoin. According to the results obtained, Bitcoin was
found to be largely speculative. Unlike many other studies, Bartos (2015) has revealed
that Bitcoin prices act by the effective market hypothesis, in other words, there is no
bubble in Bitcoin prices. Cheung, Roca, and Su (2015) used the GSADF test of Phillips,
Wu, and Yu (2015) in their studies to investigate the presence of balloons in
cryptocurrencies. According to the findings obtained, it is possible to mention the
existence of three large bubbles from the data ranges examined. It was observed that
these bubbles lasted between 66 and 106 days. In the study of Cheah and Fry (2015),
they determined the existence of speculative bubbles in Bitcoin prices. Gunji (2016)
found that Bitcoin prices contain a rational bubble in his study where he used the ADF
and KPSS unit root tests and examined the Bitcoin prices in Yuan, Daollar, Euro, and
Yen. Kristoufek (2015) discussed the existence of bubbles in Bitcoin with wavelet
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consistency analysis. The results obtained are not different in other studies, but also
indicate the presence of bubbles in Bitcoin prices. In his study, Landgraf (2016)
investigated the existence of bubbles in the Japanese core stock market NIKKEI 225
and Bitcoin. The GSADF test was determined to have bubbles for both markets. Lee
(2017) investigated the effect of blockchain information and macroeconomic factors
on Bitcoin price formation using Linear Regression, Bayesian Artificial Networks, and
Support Vec. Regression methods. As a result, the predictive performance of the
Bayesian artificial networks method was found to be better than other benchmarking
methods. Corbet et al. (2018) aimed to test the basic principles of Bitcoin and
Ethereum. There is no clear evidence that Bitcoin and Ethereum are a permanent price
bubble on the market. Li, Naqvi, Rizvi, and Chang (2021) focused on portfolio
optimization and evaluated how the financial sector can use Bitcoin to increase the
efficiency and wealth of society. The study found that Bitcoin has a tremendous
propensity to improve an investor's risk-return profile. Shynkevich (2021) examines
the information efficiency of the Bitcoin spot market. Findings show that the launch
of Bitcoin futures increases the information efficiency of the Bitcoin spot market.
Sabalionis, Wang, and Park (2020) explain the price movements in Bitcoin and
Ethereum cryptocurrencies by using the VAR-GARCH-BEKK maodel. As a result of the
study, it was found that the impacts of Google searches and tweets were weaker than
active addresses in terms of size and importance. In the study of Malladi and Dheeriya
(2021), the link between the returns and volatility of Bitcoin and Ripple crypto assets
was found by using ARMAX, GARCH, VAR, and Granger Causality tests. As a result of
the study, it was seen that the Bitcoin collapse in 2018 can be explained by these time
series methods, the returns of global stock markets and gold do not have a causal
effect on Bitcoin returns, and Ripple's returns have a causal effect on Bitcoin prices.

2.2. Literature for ARDL Bounds Test

Qamruzzaman and Wei (2018) explained the relationship between the economic
growth, financial innovation, and stock market development of Bangladesh in the
period 1980-2016 using the ARDL boundary test approach. He determined the
direction of causality between variables using Granger causality analysis. As a result
of the ARDL boundary test, the existence of a long-term relationship between
financial innovation, stock market development, and economic growth has been
confirmed. Moreover, the findings from the Granger causality test support the
bidirectional causality between financial innovation, economic growth, and stock
market development and economic growth in both the long and short term. These
findings support the theory that market-based financial development and financial
innovation in the financial system can stimulate economic development.

In the study of Fuinhas and Marques (2012), they investigated the connection
between primary energy consumption and growth in the countries of Portugal, Italy,
Greece, Spain, and Turkey using the ARDL limit test. As a result of the study,
bidirectional causality between energy and growth in both the long and short term
was found.

Alhodiry, Rjoub, and Samoa (2021) researched the impact of oil prices and US interest
rates on Turkey's real estate market using the newly developed bootstrap
autoregressive distributed lag (ARDL) method and Khatami-J (2008) examined using
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cointegration test. According to the findings, there is a significant impact on Turkey's
real estate market over the interest rate in domestic oil prices.

Adebayo, Akinsola, Odugbesan, and Olanrewaju (2021) investigated the long-term
and causal effects of financial development, real growth, urbanization, gross capital
formation, and energy consumption on CO2 emissions in Thailand using the ARDL
method. The robustness control of the ARDL long-term estimator was performed
using FMOLS, DOLS, and CCR methods. As a result of the study, a negative and
insignificant link was found between CO2 emissions and urbanization, while a
positive link was found between CO2 emissions and energy use CO2 emissions and
GDP.

Fernandes, Borges, and Caiado (2021) examined the contribution of digital financial
services to the financial base in Mozambique using the ARDL method for the period
from January 2011 to September 2019. The result of the study confirms the
important role digital financial services play in spreading to the financial base. Onah,
Ujunwa, and Ogundele (2021) examined the effects of four direct measures of
financial technology (automated teller machine [ATM], internet banking, point of
sale, and mobile banking) on cash holding in Nigeria using the ARDL method. As a
result of the study, a long-term negative relationship was found between cash
holding and four direct measures of financial technology.

3. ARDL Bounds Test

Economic time series usually have non-stationary processes (Johansen, and Juselius,
1990). Spurious regression problems may arise as a result of analysis using a non-
stationary time series (Granger, 1974). To engage stationary, the difference in
variables is taken. However, this process may cause loss of information in the series,
while eliminating the existing relationship between the series (Tari, and Yildinm,
2009). According to the article by Pesaran et al. (2001), the boundary test approach
eliminates this problem and enables the investigation of the existence of the
cointegration relationship between the series regardless of whether the series is 1(0)
or I(1) (Pesaran, and Smith, 2001). Besides, the bounds test approach yields
convenient results with data containing a low number of observations (Narayan, and
Narayan, 2005).

The ARDL bounds testing approach consists of three stages. In the first step, it is
tested whether there is a long-term relationship between the variables included in
the analysis. In case there is a cointegration relationship between these variables,
long and short-term elasticities are obtained respectively in the following stages
(Narayan, and Smyth, 2006).

The ARDL (1,1) model is the simplest version of the ARDL test. The ARDL (1,1) model
equation is shown as follows:

Yt=a+p1Xt+[2Xt-1+B3Yt-1+¢eyt (1

The ARDL (1, 1) model has some important limitations:

= (2= 33 =0 Static regression,
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= (1 =2 =0 First order autoregressive process,
= [3=1,1=-£2Equation in the first difference,
= (2 =0 Partial correction equation.

Since the ARDL test considers delay structure, it can give better results than other
conventional cointegration tests. (Ahmed, 2018).

The model shown in Equation 1 is first estimated by the OLS method. Information
criteria such as AIC, SIC, FPE, and HQ are used to determine the lag lengths. After
determining the lag length in the ARDL boundary test approach, the basic hypothesis
is tested using F- test to investigate the presence of the cointegration relationship
between the variables included in the analysis (Narayan, 2005). The calculated F
statistical value is compared with the lower and upper critical values given in Pesaran,
Shin, and Smith's (2001) study. According to the variables | (0) and I (1), critical values
were determined for upper and lower limits. If the calculated F statistical value is
greater than the upper limit of the critical value, the basic hypothesis that there is no
long-term relationship between the variables is rejected. The basic hypothesis cannot
be rejected if the calculated F statistical value is lower than the lower limit of the
critical value. If the calculated F statistical value is between the upper and lower
limits, no decision can be made and other cointegration tests that take into account
the stationarity of the variables are recommended. If there is a cointegration
relationship between variables, long and short-term coefficients are obtained
respectively. Once these coefficients have been determined, the diagnostic tests of
the model are examined and it is decided whether the model is appropriate (Yilanci,
2012)

4. Data and Empirical Results

To examine the impacts of interest rates on Bitcoin; we use M2 money supply, one-
month interest rates of deposit in TL, CBRT's one-week repo interest rate (%) as a
political rate, Turkey's 10-year government bonds (%), and Bitcoin prices. The price of
Bitcoin is in BTC/TL. In the paper, the maonthly series over the period from 09.2017
through 12.2019 are used. The logarithmic forms of Bitcoin prices and M2 money
supply are included in the model. The data for variables were obtained from
https://evds2.tcmb.gov.tr/ and https://www.investing.com/.

In the first step of the empirical analysis, the ADF test was employed to investigate
the stationarity behavior of variables. The null hypothesis of the ADF test is that a
time series contains a unit root. The results of the ADF test are reported in Table 1.
In the table, LNBTC, LNM, GOV BOND, REPO, and INTEREST represent Bitcoin/TL
prices, M2 money supply, Turkey’'s 10-year government bonds (%), CBRT's one-week
repo interest rate (%), and one-month interest rates of deposit in TL, respectively.
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ADF ADF
. Level First differences
Variables
Trend+Constant Constant Trend+Constant Constant
-2.09143 -2.9911 -3.824875
LNBTC (0.5272) (0.0495) (0.0313) )
LNM -2.47425 -0.37073 -4.5165 -4.60744
(0.337) (0.9009) (0.007) (0.0012)
-1.1296 -1.75152 -4.528 -4.27647
GOVBOND (0.9049) (0.3953) (0.0068) (0.0026)
REPO -0.136162 -1.255178 -5.22773 -4.62733
(0.9913) (0.6350) (0.0014) (0.0011)
-0.3415 -1.7231 -3.9081 -3.531102
INTEREST (0.9848) (0.4084) (0.0263) (0.0151)

Table 1. Classical Unit Root Test

While Turkey’'s 10-year government bonds (%) one-month interest rate of deposit
rate, M2 maoney supply, and one-week repo interest rate are stationary in 1(1) for both
trend and constant and constant model, the prices of Bitcoin in TL is stationary in
level for the constant model. Therefore, to find out the long-run relationship between
variables, the ARDL Bounds test is applied.

The first step of the ARDL model is to determine the appropriate lag length. At this
step, the variables are tested with different lag combinations, and the model that
gives the lowest value of the information criteria (AIC, SIC, or HQ) is selected as the
best model. In this study, the optimal lag length was determined as 4 considering the
Hannan-Quinn criteria. Thus, the ARDL (3,3,1,3,0) model is selected as the best
model. To perform the ARDL test, the F statistical value must be determined.

1(0) Bound 1(1) Bound Significant Level F Statistics klag number

3.74 5.06 1%
2.86 4.01 5% 13.7226 4
2.45 3.52 10%

Table 2. ARDL Bounds Test Result

According to Table 2, the statistical value of the F test is greater than I(1) bound value
at the 1%, 5%, and 10% significance level. Thus, we can’t accept zero hypotheses.
There is a cointegration relationship between variables.
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Dependent Variable: Bitcoin/TL

Variables Coefficient t-stat. Prob.
LNBTC(-1) 0.2303 1.539 0.1547
LNBTC(-2) -0.02845 -0.169 0.869
LNBTC(-3) -0.301 -2.6464 0.0245
LNM -0.89715 -0.4154 0.686
LNM(-1) 8.2946 2.8462 0.0174
LNM(-2) -12.521 -3.3147 0.0078
LNM(-3) 12.625 4.8673 0.0007
GOVBOND 0.6778 0.259015 0.8009
GOVBOND (-1) 10.2061 3.15088 0.0103
INTEREST -4.7078 -2.3892 0.038
INTEREST(-1) 4.9227 1.86214 0.0922
INTEREST(-2) -2.3685 -0.8329 0.4243
INTEREST(-3) -6.01758 -4.055103 0.0023
REPO -3.21265 -2.6681 0.0236
C -57.26461 -5.08306 0.0005
Selected Model

R Square 0.974

Adjusted R Square 0.937

F stat. 26.591 (0.000)

White Test 8.586 (0.8566)

Table 3. Estimation Result of ARDL (3,3,1,3,0)

Table 3 includes the diagnostic test results of the estimated ARDL(3,3,1,3,0) model.
It is understood that there is no heteroscedasticity problem in the predicted model
and there is no error of model building. As a result of the ARDL model, long-term
estimation results, or calculated elasticity coefficients are shown in Table 4.

Variable Coefficient Std. Error t-Statistic Prob.

LNM 6.8257 0.9204 7.4159 0.000
REPO -2.92298 1.0258 -2.84924 0.00173
INTEREST = -7.43445 1.79395 -4.14419 0.0020
GOVBOND  9.90256 2.3249 4.25924 0.0017
C -52.1014 8.31003 -6.2697 0.0001

Table 4. ARDL Long Term Estimation Result

According to Table 4, long-term estimation results or the elasticity coefficients of the
M2 money supply, one-week repo interest rate, Turkey’'s 10-year government bonds
(%), and one-month interest rates of deposit rate in TL are 6.8257, -2.92293, -7.4344,
and 9.90256, respectively. Based on the results in Table 4, while the M2 money supply
and Turkey’'s 10-year government bonds (%) rise, Bitcoin/TL prices also increase. On
the other hand, the one-week repo interest rate and one-month interest rates of the
deposit rate in TL increase, Bitcoin/TL prices decrease. Short-term estimation results
are also shown in Table 5.
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Cointegrating Form

Coefficient Std. Error t-Statistic Prob.

0.32928 0.0985 3.34329 0.0074
0.30093 0.1137 2.64637 0.0245
-0.89715 2.15978 -0.4154 0.6866
12.5207 3.7773 3.31472 0.0078
-12.62547 2.59393 -4.867305 0.0007
0.67779 2.6168 0.259015 0.8009
-4.70786 1.9705 -2.3892 0.038

2.3685 2.84343 0.8329 0.4243
6.0176 1.4839 4.055103 0.0023
-3.21265 1.20411 -2.6681 0.0236
-0.9991 0.11731 -9.36952 0.0000

Table 5. ARDL Short Term Estimation Result

The variable ECt-1 in Table 5 is a period-delayed value of the series of error terms
obtained from the long-term relationship. The coefficient of the ECt-1 variable shows
how much of the imbalance in the short term will be corrected in the long term.
According to Table 5, the error correction term is negative, less than 1, and
statistically significant, as expected. Therefore, short-term deviations between long-
run series disappear and the series converge again to the long-run equilibrium value.

5. Conclusion

All the goods and products that are subject to trade are generally called commodities.
As an exciting technology, Bitcoin must also be considered a commaodity to be
consistent with the historical understanding of what money is and accurately reflect
the fluctuations in the Bitcoin economy. Classifying Bitcoin as a commodity ensures
that Bitcoin exchanges can be regulated and any Bitcoin derivative that can be
developed is auditable. Organized and regulated commadity exchanges promote price
stability in the market and enable investors to enter the “hedging” process to limit
investment risk. Such an arrangement will be very beneficial for Bitcoin users because
it will create increased trust in the Bitcoin economy and ecosystem. In this study, the
determinants of fluctuations in Bitcoin/TL prices, which are considered as a
commodity, were investigated in terms of central banking. For the period of 09.2017
- 12.2019, the stationary behaviours of variables are investigated by using the ADF
test. The results of the unit root tests indicate that the variables under study were
both 1(0) and I(1) processes. The long-term relationships between variables were
investigated by using the ARDL bounds test approach, and the error correction model
was used to obtain short-term relationships between variables. The ARDL (3,3,1,3,0)
model is selected as an appropriate model. According to the ARDL bounds test
results, it is found a long-run relationship between all explanatory variables and
Bitcoin prices as a Commodity. However, while the M2 money supply and Turkey’'s 10-
year government bonds (%) move together with Bitcoin prices; the one-week repo
interest rate as a political rate, and one-month interest rates of the deposit move in
opposite directions with Bitcoin prices in a long-run.
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