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In this paper, we review the benefits and challenges of cryptocurrencies, the 
decentralized digital money and assets, on the financial system. Afterward, 
we apply the simple and linear “Transfer Function (Autoregressive 
distribution Lag Model, ARDL) to examine the effects of selected 
cryptocurrencies on financial system with specific focus on the foreign 
exchange market, capital market and the money market in Nigeria. We 
propose a linear ARDL method to demonstrate how the volatilities in the 
prices and transaction volumes of Bitcoin. The result shows that the 
treasury bill transaction amount is explained by its own past, as well as 
other considered variables. A 1% increase in bitcoin price would result in 
0.004% decrease in the volume of transaction of the treasury bill. Also, a 1% 
increase in bitcoin traded transaction will result in a 0.096% decrease in the 
money market treasury bill. Regarding the treasury bill rates, the result 
identified that the treasury bill rate is also explain by own past and other 
considered variables. A 1% t increase in bitcoin price would result in 
0.059% decrease in the treasury bill rates. Lastly, bitcoin volume would 
result in significant decrease in treasury bills rates in line with expectation. 
A 1% increase in bitcoin traded transaction will result in a 0.039% decrease 
in treasury bill rates. Thus, the study contributes to the existing literature 
by providing how the financial transactions in the cryptocurrency market 
are drives price discovering in the financial markets in Nigeria. The findings 
open room for future research since the study is limited to only few financial 
markets in Nigeria. 
 

 

INTRODUCTION   

During the Tech boom in the 1990s, several attempts were made at creating digital currency but were 
unsuccessful due to the low level of technological advancement then (Bech, 2017). However, following the 
2008 global financial crisis triggered by the rapid increase in interest rates and collapse of the real estate 
market result in bankruptcy of many banks, firms, and even the global markets, the first cryptocurrency, 
Bitcoin (BTC), was invented by a person under the pseudonym of Satoshi Nakamoto in 2008. Since the 
advent of Bitcoin, several other cryptocurrencies, categorized simply as Altcoins have emerged, with most 
having some characteristics compared to those of the successful digital products and others tremendously 
differing. Currently, there are over 5,000 cryptocurrencies in existence as of February 2024 
(Coinmarketcaptilisation, 2024).  

Since the emergence of cryptocurrency, its positions in the global financial markets have continuously 
experienced increasing. The global financial system is generally embracing the current evolution from 
physical currency to almost virtual currencies through the medium of technology (Aalborg et al., 2018). 
With the introduction of cryptocurrency futures in December 2017 as the standard cryptocurrency 
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derivative and the inflows of institutional funds, the market capitalization has continued to soar due to 
search of price discovery (Zhu et al. 2017). The emergence of these crypto-asset markets exerted 
considerable impacts on global financial markets recognition (Ciaian et al., 2016; Bartoletti, Carta, Cimoli, 
& Saia, 2017). The vulnerabilities in virtual-asset markets – relating to leverage, liquidity/maturity 
mismatch, operational/technological fragilities, and interconnectedness – are similar to those in 
traditional finance. The FSB (2024) identifies that the vulnerabilities might have implications for financial 
stability through four different channels viz: (a) financial sector exposures to cryptocurrencies, related 
financial products and entities that are financially impacted by crypto-assets; (b) wealth effects, i.e. the 
degree to which changes in the value of cryptocurrencies might impact their investors, with subsequent 
knock-on effects on the financial system; (c) confidence effects, through which developments concerning 
crypto-assets could impact investor confidence in crypto-asset markets (and potentially the broader 
financial system); and (d) extent of crypto-assets’ use in payments and settlements. 

There are many reasons to believe that cryptocurrencies may affect the financial system of several 
countries. Cryptocurrencies are positioned in the highest ranking of importance in the global financial 
markets and instability. First, cryptocurrencies share attributes with typical financial assets and are 
widely regarded as investment products and traded amongst many investors (Mikhaylov, 2020). Second, 
they serve as speculative assets in times of economic upheavals (Baur et al., 2018) and may as well be 
perceived as a safe haven and substitute for traditional financial assets (Kliber et al., 2019). Third, as noted 
by Dyhrberg (2016) and Baur et al. (2018), cryptocurrencies, especially Bitcoin have hybrid nature of gold 
and US dollar, and thus can be useful in risk management. Lastly, many individuals and institutional 
investors have trusted their utilities leading to the development of several more functional 
cryptocurrencies.  

In Nigeria, the cryptocurrency, which has been largely admitted into the financial sector, is gaining wider 
popularity. Because of the volatility it impinges on the financial system, particularly, the exchange rate, 
there are worries about its implication and functionality, especially, since no regulatory framework from 
the apex bank exists. Thus, recently the government through the Central Bank of Nigeria (CBN) and 
Security and Exchange Commission (SEC) begin to implement proper regulatory actions since eliminating 
the cryptocurrency may be unworthy for a country that seeks to promote domestic innovation and earn 
foreign exchange to stabilize her currency. The paper reviews the effects of cryptocurrency on the financial 
system in Nigeria. The immediate aim is to analyse how both price and traded volume in the 
cryptocurrency market has effects on the money market in Nigeria. The paper completes a linear transfer 
function -autoregressive distribution lag (ARDL) model - to examine the effects of cryptocurrency in 
money market in Nigeria. We propose the ARDL method to demonstrate how the prices and transaction 
volumes of Bitcoin impact money market variables. The paper seeks two-fold objectives. First, we review 
the benefits associated with the cryptocurrencies and how it has impacted the financial markets in Nigeria. 
Second, we apply the econometric method to verify whether the fluctuations in Bitcoin significantly drive 
movements process and transactions in the money markets.  The other sections are presented as follows:  
Section 2 represents the literature which explains the benefits and challenges of cryptocurrencies, 
discusses some theoretical basis of cryptocurrencies as well as present a resumé of extant literature. In 
Section 3, we provide a succinct description of the applied methodology for the empirical exercise. In 
Section 4, we present the results and the discussions, and finally, in Section 5 we conclude, offers 
recommendations”, and propose suggestions for future research. 

2. LITERATURE 

2.1. Cryptocurrency and Bitcoin 

A cryptocurrency, crypto-currency, or crypto is a digital asset designed to work as a medium of 
“exchange wherein individual coin ownership records are stored in a ledger existing in a form of a 
computerized database using strong cryptography to secure transaction records, to control the creation 
of additional coins, and to verify the transfer of coin ownership. A fixed amount of coin is issued at a fixed 
a-priori defined and publicly known rate, implying that the stock of the coin increases at a decreasing rate. 
Some crypto coins can now be used to buy goods or services worldwide, if transaction partners accept the 
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coin as a mean of payment. A transaction implies that the coin owners transfer their ownership of a certain 
number of coins, in exchange for goods and services. An increasing number of companies accept some 
cryptocurrencies as payments for their goods and services, as well as can also be exchanged for other 
currencies. The decentralized finance digital currency employs interface integrated with hardware tokens 
and social networks that rely on anonymity, transparency, and peer-to-peer (P2P) transactions. These 
transactions are established on an open-source protocol, recognized as the Blockchain and which applies 
sophisticated algorithms to create and confirm records (Milutinović, 2018). Like traditional money, 
cryptocurrencies are used for medium of payments and exchange for faits but remained uncoordinated by 
monetary policy of the Reserve Banks (Mikhaylov, 2020; Aalborg et al., 2018). 

Bitcoin was the first cryptocurrency to emerge, and the mysterious aura surrounding this new technology 
was only heightened by the fact that its creator remained hidden behind a pseudonym since created in 
2008. As a cryptocurrency, Bitcoin uses the principles of cryptography to control the creation and transfer 
of money. Access to the Bitcoin network requires downloading the Bitcoin software on personal computer 
and joining the bitcoin network, which allows participants to engage in operations, and update and verify 
the transactions. In 2140, it is predicted that Bitcoin growth rate will converge to zero, when the maximum 
amount of Bitcoin in circulation will reach 21 million units. Hence, the maximum stock of Bitcoin will not 
change after 2140.  

Although Bitcoin may not be able to perform as a dominant global currency, it can still play a significant 
role due its ease of use and ability to work in developing markets (Franklin, 2016). Bitcoin has witnessed 
a great deal of acceptance because it is a network run on computer programs, which are more commonly 
used nowadays than in the past (Grant & Hogan, 2015). The ability to complete transfers almost 
immediately at any given time of any day, may it be a holiday, serves as a great incentive for Bitcoin users, 
as they have more control over their own assets (FAQ - Bitcoin, 2020); for users to be in full control of the 
transactions without having any intermediary merchant adding any unnecessary charges is an additional 
advantage to the cryptocurrency (FAQ - Bitcoin, 2020). The extraordinarily quick speed of Bitcoin 
transfers protects the users from chargeback fraud (Dumitrescu, 2017). Because transfers are 
instantaneous, once they are complete, they are final (Twitter et al., 2019). There are no boundaries for 
Bitcoin transfers in the sense that international and domestic transfers are not subject to foreign exchange 
rates and fees.  

The absence of a central authority poses yet another key identifying property of Bitcoin (Franklin, 2016). 
Decentralization allows for cryptography to control Bitcoin creation and management, rather than having 
a central bank, or any other form of authority, do so (Kliber et l., 2019). This implies that Bitcoin is 
independent of the possibility of the central authority devaluing the currency through arbitrary currency 
creation (Grant & Hogan, 2015), and of inflation (Shahzad et al., 2019). Also, Dumitrescu (2017) identified 
personal data protection as one of the primary advantages of Bitcoin. It was stated that the anonymity of 
the users is better ensured through encrypted mathematical algorithms, thus firewalling security 
breaches. This result is similar to that of Kayal and Rohilla (2019) in that payments are protected and 
verified through electronic transfer and that the privacy of the user is delinked from the actual transaction. 

Furthermore, the low transaction costs because of decentralization are another incentive for joining the 
Bitcoin network. Symitsi and Chalvatzis (2019) estimate the economic gains of the transaction costs 
associated to Bitcoin transfers. They study the effect of these gains both with and without transaction costs 
and find that economic gains are not reduced after introducing transaction costs. This suggests that the 
cost of Bitcoin transactions are reasonably priced. Dumitrescu (2017) finds that on average, the 
transaction costs are over five times lower than those of credit cards. Transaction costs are also unrelated 
to the amount transferred, implying that the transaction cost is constant for sending 1 bitcoin or any 
number of bitcoins. 

There are several cryptocurrencies available over the internet, the most popular one being Bitcoin. 
Cryptocurrencies that were introduced after the success of Bitcoin are known as Altcoins and have some 
characteristics compared to those of the successful digital currency and others tremendously differing. 
Based on their market capitalization, the top five cryptocurrencies include Bitcoin, Ethereum, XRP, Tether, 
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and Bitcoin Cash (Coinraking.com, 2024). While some of these cryptocurrencies have token limits, others 
have quicker transfer speeds. 

 

2.3. Benefits of Cryptocurrency 

2.3.1. Crypto-Assets as Hedge 

This classification of crypto asset is defined by Jana and Das (2020) as an investible asset that is either 
uncorrelated or negatively correlated with another investible portfolio instrument on average. The risk 
return mechanism allows for the maximization of expected profits. Several past studies have evaluated 
the role of Bitcoin under different circumstances to determine whether it acts as a hedge or has any other 
role. Bitcoin was found to act as a weak hedge for both Bitcoin-friendly economies and all other markets 
included in the study by Kliber et al. (2019). Bitcoin is commonly compared with different commodities, 
like oil and gold, and its behavior is tested by comparing it to the behavior of these other commodities. 
Shahzad et al. (2019) and Bouoiyour and Selmi (2020) find that Bitcoin and gold do not move in the same 
direction. These two assets are viewed as a hedge and a safe haven in times of economic turmoil, however, 
the factors driving the price of Bitcoin and the price of gold may be different. Investors prefer different 
investment instruments to hedge the downside risk in different economic situations and market states.  

The classification of Bitcoin as a hedge is also dependent on the economic uncertainty. Fang et al. (2019) 
find that global economic policy uncertainty has a significantly negative impact on the Bitcoin-bonds 
correlation and a positive impact on both Bitcoin-equities and Bitcoin-commodities correlations, 
suggesting the possibility of Bitcoin acting as a hedge under specific economic uncertainty conditions. 
Kayal and Rohilla (2019) and Al Mamun et al. (2020) conclude that during the period of high policy 
uncertainty and worsening economic conditions, Bitcoin investors are better off to hedge their portfolio 
with gold and not with other financial assets. The identification of Bitcoin as a hedge is complex in its 
foundations, depending on several underlying factors and situations that need to be assessed. 

2.3.1. Portfolio Diversification 

Portfolio diversification is one of the primary reasons that investors invest in any sort of asset. It is defined 
as an investible instrument that is positively, but imperfectly correlated with another instrument in the 
portfolio (Jana & Das, 2020). Diversification is commonly practiced in order to moderate the risk that one 
investment type may perform poorly when multiple assets are invested in. Vojtko and Cisár (2020) 
conclude that Bitcoin is classified as an asset used for portfolio diversification. Bouoiyour and Selmi (2020) 
shoe that Bitcoin could act as an effective diversifier against movements in energy commodities but not 
for non-energy commodities.  

On the other hand, Stensås et al. (2019) evaluated the difference in the role of Bitcoin in major developed 
and developing countries and found that Bitcoin acted as a diversifier only for investors in developed 
countries, but for all commodities. While Ji et al. (2019) and Shahzad et al. (2019) also found that the 
diversification role of Bitcoin was not necessarily as strong as commonly believed, Symitsi and Chalvatzis 
(2019) concluded that their results were statistically significant for the diversification benefits of Bitcoin. 
Urquhart and Zhang (2019) evaluated the role of Bitcoin against world currencies at an intraday level, due 
to the extreme volatility of the asset.  

2.3.3. Safe Haven 

Bitcoin is often considered a safe haven asset for many investors. A safe haven is an investible asset that 
is negatively correlated with other instruments in the portfolio, as defined by Jana & Das, 2020. It is a 
financial instrument that is expected to retain or gain value during periods of economic uncertainty. 
Recent studies have aimed to classify this role of Bitcoin by comparing 

it to different commodities and by analyzing the network under several conditions and in various 
locations. Some researchers, such as Bouoiyour and Selmi (2020) claimed that Bitcoin is classified as a 
safe haven. Bouoiyour and Selmi (2020) examined whether Bitcoin exhibited a safe haven property during 
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global uncertainty. The results found using a twenty-day time span indicated that Bitcoin was considered 
a crypto safe haven and that Bitcoin reinforced its status as a digital gold.  

Several other studies have been performed to determine whether Bitcoin should be classified as a 
diversifier, a hedge or a haven. Vojtko and Cisár (2020), Luis et al. (2019) and Stensås et al. (2019) find 
that Bitcoin is not a safe haven for investors in their analyses. Vojtko and Cisár (2020) concluded that 
Bitcoin is not a preferred asset to hold during times of stress because its price behaves like the price of the 
stock market index, which is volatile during financial crises. Shahzad et al. (2019) investigate the behavior 
of gold and Bitcoin for the G7 countries and find that gold is an indisputable safe haven and hedge for 
several G7 stock indices, whereas Bitcoin takes these two roles only in the case of Canada. Comparatively, 
Shahzad et al. (2019) find that each of Bitcoin, gold, and the commodity index can be considered as a weak 
safe haven asset in some cases. 

2.4. Cryptocurrency and the Nigeria Economy 

The creation of cryptocurrency as a cybernetic currency has been generating reactions in the global 
economy such as a country like Nigeria. There has been countless advantage and disadvantage discourse 
on cryptocurrencies' importance on the Nigerian economy. However, the Nigeria government through its 
governing agencies such as the Central Bank of Nigeria and the Securities and Exchange Commission has 
tried to place a ban on cryptocurrency. However, its legal status remains unclear, unlike in countries like 
Morocco and Algeria where there is an explicit prohibition on trading in Bitcoins such that a breach 
attracts hefty fines (Dierksmeier & Seele, 2016). The cautions are primarily designed to educate the 
citizenry about the difference between genuine currencies issued and guaranteed by the state and 
cryptocurrencies, which are not. Following the moves taken by the CBN and the SEC, lawmakers have also 
advised the regulatory authorities to speed up efforts in presenting a legal framework for cryptocurrencies 
in Nigeria.  

As an economy with an underdeveloped financial market, the activity of cryptocurrency may be 
challenging to regulate and, as such, may provide the platform for investors, both individuals and 
corporate bodies to evade tax thereby resulting in a low-income generation for government relative to the 
level of activities in the market which could affect the budgetary plans of the government. However, in an 
economy with a highly developed financial market, the suitable management of cryptocurrency might 
result in an increase in revenue generation through a tax which would enhance the budgetary plans of the 
government.  

Moreover, cryptocurrencies operate alongside official currencies. The current volumes are small and do 
not challenge the position of official money as the main currency. But as algorithms improve to limit the 
volatility of cryptocurrencies, their popularity and use tend to increase. This would lead to coexistence 
with other official currencies. The relations between cryptocurrencies and central bank monetary policy 
is treated in detail by Fernandes-Villa Verde and Sanches (2018). Their theoretical model predicts that the 
central bank and private money's existence hinge on on the monetary policy the former follows. In specific, 
privately issued currencies would be used if the official currencies do not ensure price stability but would 
lose their value as a medium of exchange when the central bank credibly guarantees the real value of 
money” balances. Nonetheless, from a practical viewpoint, central banks could face certain risks from the 
advent of cryptocurrencies as relevant mediums of exchange with stable purchasing power due to their 
high volatility level.  

3. METHODOLOGY  

3.1. Methods 

As applied in previous studies (Lahmiri et al., 2018; Kjærland et al., 2018; Guizani & Nafti, 2019), we adopt 
a Transfer-function – the Autoregressive Distributed Lag, (ARDL). The approach is considered as a major 
workhorse in dynamic single-equation estimation (Kennedy, 2008). We apply the ARDL and the 
(cointegration) Bounds test to analyse the specified models in (3.1). The procedure for the for applying 
the ARDL and Bounds test are summarized. First, we verify the stochastic property for each time series 
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(zt), using a unit root test. We apply Augmented–Dickey–Fuller (ADF) test. The test verifies the stationarity 
by assuming that zt follows: 

 

  𝑧𝑡 = 𝑎0 + 𝜑𝑧𝑡−1 + ∑ 𝛿𝑖
𝑝−1
𝑖=1 ∆𝑧𝑡−𝑖  + Ω𝑡;  (𝛿𝑖 = − ∑ 𝜑𝑗

𝑝−1
𝑗=𝑖+1 ;  𝑖 = 1, 2, ..., 𝑝 − 1)     (3.1) 

Where, 𝑝 is lag length, and Ω𝑡 is Gaussian white noise. The equation is estimated with least square and test 
statistics, 𝜏𝜇 = 𝜑̂𝑇 − 1 𝑠𝑒(𝜑̂𝑇)⁄  is computed, and, 𝑠𝑒(𝜑̂𝑇) is standard error of 𝜑̂𝑇. The unit root null 

𝐻0: 𝜑 = 1 (of non-stationarity) tested against the alternative, 𝜑 > 1 is rejected if 𝜏𝜇 >  𝐴𝐷𝐹𝛼, critical value 

generated by Dickey–Fuller from a limiting distribution.  

Second, we estimate the ARDL model that shows how, 𝑦t is explained by its own pasts 𝑦𝑡−𝑖  and current, 𝑥𝑡  
and past, 𝑥𝑡−𝑖 of the explanatory variables.  The general 𝐴𝑅𝐷𝐿(𝑝, 𝑠1, … , 𝑠𝑚) is: 

𝑦𝑡 = 𝛽0 + ∑ 𝛽𝑗

𝑚

𝑗

𝑥𝑗,𝑡  +  ∑ 𝜑𝑖

𝑝

𝑖=1

𝑦𝑡−𝑖 + ∑ 𝛽̃𝑗,𝑖

𝑚

𝑗

𝑥𝑗,𝑡−𝑖 + 𝑎𝑡                                                       (3.2) 

The estimation of (3.2) ignores the non-stationarity of the series and estimate the nonstationary series 
(Pesaran & Shin,1999; Sam, McNown & Goh, 2018; Mills, 2019). 

Third, once we estimate the specific models, the next step is to verify if a long-run (equilibrium or 
cointegration) relationship exist amongst the l(0) or l(1) variables. We apply the ARDL (Cointegration) 
Bounds test procedure. Pesaran et al. (2001) introduce two (bounds) tests for cointegration: an F-test on 
the joint null that the coefficients on the level variables are jointly equal to zero or a t-test on the lagged 
level dependent variable. In order to rule out the possibilities of degenerate cases and obtain valid 
conclusion, both the F and t- test work under the that assumption the dependent variable is l(1). We adopt 
the F-test for our study. since ARDL comprises of l(1) variable(s), it is required to check for model 
diagnostic heteroscedasticity, serial correlation, normality and Stability of long-run estimates using the 
cumulative sum (CUSUM) and cumulative sum of square (CUSUMSQ). 

3.2. Empirical Model and Data  

To consider how the cryptocurrency affects financial market in Nigeria, the paper estimates a model that 
shows how bitcoin prices and volume explains money market variables in Nigeria. We control for other 
macroeconomic and external variables that likely influence to ensure robustness. Thus, we estimate the 
models below: 

𝑇𝐵𝐿𝐴𝑡  = 𝑓(𝐵𝑇𝐶𝑃𝑡, 𝐵𝑇𝐶𝑉𝑡 , 𝐴𝑆𝑃𝐼𝑡, 𝑂𝐼𝐿𝑃𝑡, 𝐼𝑁𝐹𝐿𝑡, 𝐸𝑋𝐶𝑅𝑡)              (3.3) 

TBLR𝑡 = 𝑓(𝐵𝑇𝐶𝑃𝑡, 𝐵𝑇𝐶𝑉𝑡 , 𝐴𝑆𝑃𝐼𝑡 , 𝑂𝐼𝐿𝑃𝑡, 𝐼𝑁𝐹𝐿𝑡 , 𝐸𝑋𝐶𝑅𝑡)             (3.4) 

The variables and data source are defined in Table 1. The empirical ARDL model for the specific estimation 
are: 

TBLA𝑡 = 𝛼0 + 𝛼1𝐵𝑇𝐶𝑃 𝑡 + 𝛼2𝐵𝑇𝐶𝑉 𝑡 + 𝛼3ASPI 𝑡 + 𝛼4OILP𝑡 +𝛼5INFL 𝑡 +  𝛼6𝐸𝑋𝐶𝑅𝑡  

                + ∑ 𝜑𝑖TBLA𝑡−𝑖
𝑝
𝑖=1  + ∑ 𝛼̃1,𝑖

𝑚
𝑖=1 𝐵𝑇𝐶𝑃 𝑡−𝑖 +  ∑ 𝛼̃2,𝑖

𝑚
𝑖=1 𝐵𝑇𝐶𝑉 𝑡−𝑖 + ∑ 𝛼̃3,𝑖

𝑚
𝑖=1 𝐴𝑆𝑃𝐼 𝑡−𝑖  (3.5) 

  + ∑ 𝛼̃4,𝑖
𝑚
𝑖=1 𝑂𝐼𝐿𝑃 𝑡−𝑖 + ∑ 𝛼̃5,𝑖

𝑚
𝑖=1 𝐼𝑁𝐹𝐿 𝑡−𝑖  + ∑ 𝛼̃6,𝑖

𝑚
𝑖=1 𝐸𝑋𝐶𝑅 𝑡−𝑖 +  𝑒 𝑡    

TBLR𝑡 = 𝛽0 + 𝛽1𝐵𝑇𝐶𝑃 𝑡 + 𝛽2𝐵𝑇𝐶𝑉 𝑡 + 𝛽3ASPI 𝑡 +  𝛽4𝐼OILP𝑡 +𝛽5INFL 𝑡 +  𝛽6𝐸𝑋𝐶𝑅𝑡  

                + ∑ 𝜑𝑖TBLA𝑡−𝑖
𝑝
𝑖=1  + ∑ 𝛽̃1,𝑖

𝑚
𝑖=1 𝐵𝑇𝐶𝑃 𝑡−𝑖 + ∑ 𝛽̃2,𝑖

𝑚
𝑖=1 𝐵𝑇𝐶𝑉 𝑡−𝑖 + ∑ 𝛽̃3,𝑖

𝑚
𝑖=1 𝐴𝑆𝑃𝐼 𝑡−𝑖   (3.6) 

  + ∑ 𝛽̃4,𝑖
𝑚
𝑖=1 𝑂𝐼𝐿𝑃 𝑡−𝑖 + ∑ 𝛽̃5,𝑖

𝑚
𝑖=1 𝐼𝑁𝐹𝐿 𝑡−𝑖  + ∑ 𝛽̃6,𝑖

𝑚
𝑖=1 𝐸𝑋𝐶𝑅 𝑡−𝑖 +  𝑒 𝑡     

This study uses monthly, covering Jan 2014 to December 2022. The shares price index is employed to 
proxy for business sentiments. The Inflation rates (based on the 12 months average change) for all items 
is used. It is expected that investible funds channeled into the cryptocurrency will crowd out investment 
and liquidity, thus negatively affect TBLA𝑡 and TBLR𝑡 in Nigeria. The exchange rate used is the USD/NGN 
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rate that averages the buying and selling rates. Before the estimation, we apply the Akaike’s information 
criteria (A1C), given by equation (3.7) to select optimal lag. 

𝐴𝑙𝐶(𝑝, 𝑞) =  log 𝜎̂2 + 2(𝑝 + 𝑞)𝑇−1                    (3.7) 

The AIC selects optimal lag by setting two different upper bounds (𝑝 m and 𝑞 m) for the orders of 𝜑(𝐵) and 
𝜃(𝐵).  Where, 𝜃 = - 𝜓 ; 𝜓𝑗 =  𝜑𝑗 and 𝜓 is weight of the first-order moving average. 

Table 1: Variable Summary 

Variables  Variables Data Source 

TBLA  Treasury Bill Amount (N' Billion) CBN 

TBLR  Treasury Bill Rate (%) CBN 

BTCP  Bitcoin Price (USD) Bitcoinity Data 

BTCV  Bitcoin Volume (Billion) Bitcoinity Data 

ASPI  All Share Price (Index) CBN 

OILP  Oil Price (Brent) CBN 

INFL  Inflation Rate (%) CBN 

EXCR  Exchange Rate (USD/NGN) CBN 

Source: Authors 

4. RESULTS AND DISCUSSION  

Before the estimation, we present the descriptive statistics (Table 2), correlation matrix (Table 3) and the 
unit root test (Table 3) respectively. The evidence suggests significant “correlation amongst the variables, 
except for the correlations between treasury bill rates and oil price which is negative and low (-0.042), 
inflation rate and oil price, which is negative and low (-0.003) and exchange rates and oil price, which is 
positive but low (0.066). We found significant negative correlation between treasury bill volume and 
bitcoin price (-0.545) and the correlation between treasury bill rates and bitcoin price (-0.670). The is an 
indication that the cryptocurrency market have influence on the money market in Nigeria. The Jarque-
Bera (J-B) value is significant for all, rejecting the normality null for each series. 

Next, we log transformed the data are logs to control for likely outliers, heteroskedasticity and ensure 
smoothness to remove striations. Figure 1 [2] depict the times series plots of the log transformation [log-
difference] series for the variables. As would be seen from the plots, the level forms of the series [Figure 
1] show high fluctuations, with jumps and vertical striations are indications non stationarity, while the 
first differences (Figure 2).  

Regardless of the ADF tests, which includes the Intercept with or without the Time Trend, all the variables 
are non-stationary at levels. However, they are differenced stationary, leading us to conclude that they are 
integrated of same.  To complete the cointegration bound test to confirm existence of equilibrium relation, 
according to an iteration process which estimates 2500 independent equations for TBLA, the AIC selects 
a lag length of 4 from which an ARDL ARDL(1, 4, 5, 2, 1, 0, 0) which has highest AIC value (0.127) is selected. 
Similarly, according to the iteration process which estimates 2618 independent equations for TBLR, the 
AIC selects a lag length of 3 from which an ARDL(3, 3, 2, 1, 0, 0, 0) which has highest AIC value (0.131) is 
selected. The bound tests (Table 6) reject the null of no cointegration at 5% significance for the treasury 
bill amounts and treasury bill rates equations. Since equilibrium relationship exists between treasury bill 
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amounts and the regressors as well as between treasury bill rates and regressors, Table 7 [Table 8] 
presents estimates of the ARDL model for the treasury bill amounts [treasury bill rates]. 

Table 7 shows that the treasury bill transaction amount is explained by its own past, as well as other 
considered variables. The treasury bill transaction amounts would increase by approximately 9.1% when 
other variables are not put into consideration. Also, as expected the first pasts of treasury bill transaction 
amounts have positive effects on its contemporaneous value. Moreso, the results show that a 1% increase 
in bitcoin price would result in 0.004% decrease in the volume of transaction of the treasury bill. The other 
lag of bitcoin price would further significantly cause decrease in the volume of transaction of the treasury 
bill, except for the third lag which is insignificant. The significance of one-month pasts in bitcoin prices, 
bitcoin volume and other macroeconomic economic imply that the effect of these fundamentals on the 
contemporaneous value of the treasury bills volume in Nigeria has not wane away. 

Regarding the bitcoin traded volume, the outcome shows that bitcoin volume results in significant 
decrease in treasury bills transactions in line with expectation. More specifically, a 1% increase in bitcoin 
traded transaction will result in a 0.096% decrease in the money market treasury bill traded in Nigeria. 
Other macroeconomic variables also affect the volume of treasury bill. The outcome indicates that the all-
share price index (an indication of capital market activities), oil prices, and their lags positively impact the 
money market instruments. For instance, a 1% increase in all share price index and oil price lead to a 
0.279% increase in treasury bill transactions. Both inflation and exchange rates negatively affect treasury 
bills volume in Nigeria. Specifically, a 1% increase in inflation and exchange rates lead to approximately 
0.123% and 0.380% decrease, respectively, in the treasury bill transactions.  

Table 8 shows that the treasury bill rates, which is the 91day TB rate, is also explained by its own past 
(TBLR(-1)) as well as other considered variables. The treasury bill transaction amounts would increase 
by approximately 2.589% when other variables are not put into consideration. As expected, the first-three 
pasts of treasury bill rates have a significant positive effect on its contemporaneous value. Moreso, the 
results show that a 1% increase in bitcoin price (BTCP) would result in 0.059% decrease in the treasury 
bill rates. However, the effect of such change will translate into increase in the treasury bill rates in the 
lags periods. The significance of one-month pasts in bitcoin prices, bitcoin volume and other 
macroeconomic economic imply that the effect of these fundamentals on the contemporaneous value of 
the treasury bills volume in Nigeria has not wane away. 

Regarding the bitcoin traded volume, the outcome shows that bitcoin volume results in significant 
decrease in treasury bills rates in line with expectation. More specifically, a 1% increase in bitcoin traded 
transaction will result in a 0.039% decrease in treasury bill rates in Nigeria. Other macroeconomic 
variables also affect the treasury bill rates. For instance, the outcome indicates that the all-share price 
index (an indication of capital market activities), oil prices, and their lags negative impact the treasury bill 
rates. For instance, a 1% increase in all share price index will cause decrease in treasury bill rates by 
1.493%. While the exchange rates negatively affect treasury bills rates, inflation and positively affect it. A 
1% increase exchange rates lead to approximately 0.004% decrease in the treasury bill rates, while a 1% 
increase inflation rates lead to approximately 0. 635% increase in the treasury bill rates. 

The overall model is highly significant at 1% as shown by the F-test (26) and predictive power, as indicted 
by 𝑅̅2 of 87.2% is high. The overall model for the treasury bill rates is highly significant at 1% as shown by 
the F-test (48.11) and predictive power, as indicted by 𝑅̅2 of 90.36% is high. Because the purpose of study 
is to examine the responds of treasury bill transactions to bitcoin prices, bitcoin volume and other 
macroeconomic economic, hence, the high test of significance of the overall model is important rather than 
𝑅̅2 which aims at predicting the treasury bill transactions. 

Regarding the diagnostic examination, which confirms the adequacy of the treasury bill transactions and 
treasury bill rate models, the result shows that absence of autocorrelation of the errors. The Durbin 
Watson statistics (of 2.105 and 1.9675) test reject the null of serially correlation for the residuals of model 
of treasury bill transactions and treasury bill rates, respectively. The errors terms are white noise and 
normally distributed. All models’ coefficients fall inside the critical bands (red lines) of the CUSUM and 
CUSUMSQ plots (Figure 3 and Figure 4”) indicating stability of the coefficients.  This is non-surprising since 
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the short-run dynamic effects are sustained to the long-run, a significant t-test indicate that the long-run 
coefficients will be stable. 

 

Table 2: Sample Statistics 

Variable 𝜇 𝑚𝑒𝑑  m𝑎𝑥 𝑚𝑖𝑛 𝜎 𝜇̃1 𝜇̃3 𝑗𝑏 𝑝(𝑗𝑏) 

TBLA 3832.1 3642.7 9941.7 654.5 2302.0 0.527 2.255 7.489 0.024 

TBLR 7.968 9.950 14.930 0.030 4.457 -0.324 1.624 10.42 0.005 

BTCP 11928.1 6641.2 60855.6 234.8 15909.7 1.602 4.437 55.49 0.000 

BTCV 15.984 9.585 90.420 0.360 19.577 1.742 5.897 92.38 0.000 

ASPI 34648.0 33883.6 52990.3 21300.5 7710.3 0.453 2.289 5.978 0.050 

INFL 13.525 12.795 21.470 7.710 3.796 0.149 1.931 5.544 0.063 

EXCR 301.0 306.3 448.9 157.3 86.61 -0.229 1.999 5.452 0.065 

OILP 66.380 63.020 120.080 23.340 22.086 0.639 2.699 7.761 0.021 

Note: Table 2 shows the statistics (𝜇, 𝑚𝑒𝑑, 𝑚𝑎𝑥, 𝑚𝑖𝑛, 𝜎, 𝑞̃1, 𝑞̃3, 𝑗𝑏) of the considered variables. Where 𝜇 
≡ mean, 𝑚𝑒𝑑 ≡ median, 𝑚𝑎𝑥 ≡ 𝑚𝑎𝑥𝑖𝑚𝑢𝑚, 𝑚𝑖𝑛 𝑚𝑖𝑛𝑖𝑚𝑢𝑚, 𝜎 ≡Standard deviation, 𝜇̃1 ≡ skewness 
coefficient 𝜇̃3 ≡  𝑘urtosis coefficient, Jarque-Bera (JB) and its probability value [𝑝(𝑗𝑏)]. 

Source: Authors 

Table 3: Sample Correlations 

Variable TBLA  TBLR  BTCP  BTCV  ASPI  INFL  EXCR  OILP  

TBLA  1.000 
       

TBLR  0.520 1.000 
      

BTCP  -0.545 -0.670 1.000 
     

BTCV  -0.304 -0.491 0.831 1.000 
    

ASPI  -0.494 -0.230 0.543 0.499 1.000 
   

INFL  -0.260 -0.227 0.510 0.484 0.305 1.000 
  

EXCR  -0.187 -0.535 0.721 0.629 0.349 0.788 1.000 
 

OILP  -0.331 -0.042 0.301 0.163 0.796 -0.003 0.066 1.000 

Note: Table 4 shows the Pearson correlation coefficients, 𝑟𝑥1𝑥2
, defined for linear correlation of a pair, 

𝑥𝑖and 𝑥𝑗, having 𝑛-set  [(𝑥1,1, 𝑥2,1), (𝑥1,2, 𝑥2,2), …, (𝑥1,𝑛, 𝑥2,𝑛)] with  𝑟𝑥1𝑥2
 = ∑ (𝑥1,𝑡 − 𝑥̅1)(𝑥2,𝑡 −𝑛

𝑖

𝑥̅2) [√(𝑥1,𝑡 − 𝑥̅1)2√(𝑥2,𝑡 − 𝑥̅2)2]
−1

, and the value lies between –1 and +1. A value of 0 means no 

correlation exists.  
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Bold value is significant coefficient using probability, p|𝑡| = 0. 

Source: Authors 

 

Note: Figure 1 shows the time plots for the variables in levels form. 

Source: Authors (2024) 
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Note: Figure 2 shows the time plots for the variables in levels form. 

Source: Authors (2024) 

Table 4: Stationary Test 

 
Level Forms 

 
First Difference [∆] 

  
 Variabl
e  τμ 1% 5% 10% 

𝐴𝐷𝐹𝛼

*    τμ 1% 5% 10% 
𝐴𝐷𝐹𝛼

* 
 

Remar
k 

Test Includes Intercept without Time Trend   

TBLA  
-
2.29 

-
3.49 

-
2.89 

-
2.58 

0.176 

 

-
11.60 

-
3.49 

-
2.89 

-
2.58 0.000 

 
I(1) 

TBLR  
-
1.93 

-
3.49 

-
2.89 

-
2.58 0.316 

 
-9.90 

-
3.49 

-
2.89 

-
2.58 0.000 

 
I(1) 

BTCP  
-
0.98 

-
3.49 

-
2.89 

-
2.58 0.758 

 
-6.78 

-
3.49 

-
2.89 

-
2.58 0.000 

 
I(1) 

BTCV  
-
1.45 

-
3.49 

-
2.89 

-
2.58 0.557 

 

-
10.63 

-
3.49 

-
2.89 

-
2.58 0.000 

 
I(1) 

ASPI  
-
1.59 

-
4.05 

-
3.45 

-
3.15 0.791 

 
-8.79 

-
4.05 

-
3.45 

-
3.15 0.000 

 
I(1) 

INFL  
-
1.41 

-
3.50 

-
2.89 

-
2.58 0.577 

 
-4.06 

-
3.50 

-
2.89 

-
2.58 0.002 

 
I(1) 

EXCR  
-
1.54 

-
3.50 

-
2.89 

-
2.58 0.510 

 
-5.31 

-
3.50 

-
2.89 

-
2.58 0.000 

 
I(1) 

OILP  
-
2.34 

-
3.49 

-
2.89 

-
2.58 0.161 

 
-7.56 

-
4.05 

-
3.45 

-
3.15 0.000 

 
I(1) 

Test Includes Intercept with Time Trend 
  

TBLA  
-
2.64 

-
4.05 

-
3.45 

-
3.15 0.264 

 

-
11.58 

-
4.05 

-
3.45 

-
3.15 0.000 

 
I(1) 

TBLR  
-
2.19 

-
4.05 

-
3.45 

-
3.15 0.489 

 
-9.86 

-
4.05 

-
3.45 

-
3.15 0.000 

 
I(1) 

BTCP  
-
2.06 

-
4.05 

-
3.45 

-
3.15 0.561 

 
-6.75 

-
4.05 

-
3.45 

-
3.15 0.000 

 
I(1) 

BTCV  
-
2.48 

-
4.05 

-
3.45 

-
3.15 0.338 

 

-
10.58 

-
4.05 

-
3.45 

-
3.15 0.000 

 
I(1) 

ASPI  
-
1.03 

-
3.49 

-
2.89 

-
2.58 0.741 

 
-8.66 

-
3.49 

-
2.89 

-
2.58 0.000 

 
I(1) 

INFL  
-
1.92 

-
4.05 

-
3.45 

-
3.15 0.640 

 
-4.04 

-
4.05 

-
3.45 

-
3.15 0.010 

 
I(1) 

EXCR  
-
2.08 

-
4.05 

-
3.45 

-
3.15 0.553 

 
-5.38 

-
4.05 

-
3.45 

-
3.15 0.000 

 
I(1) 

OILP  
-
2.54 

-
4.05 

-
3.45 

-
3.15 0.308   -7.48 

-
3.49 

-
2.89 

-
2.58 0.000   I(1) 

Note: Null (𝐻0): Non-stationary, and 𝐴𝐷𝐹𝛼: MacKinnon (1996) one-sided p-values 
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Table 5: Lag Selection 

Variable  Model AIC* BIC HQ 𝑅̅2 Specification 

TBLA  52 -0.127 0.546 0.152 0.975 ARDL(1, 4, 5, 2, 1, 0, 0)** 

 497 -0.117 0.422 0.106 0.974 ARDL(1, 3, 3, 3, 0, 2, 1) 

 593 -0.116 0.522 0.149 0.975 ARDL(1, 4, 3, 4, 3, 2, 2) 

 169 -0.115 0.523 0.150 0.975 ARDL(2, 4, 4, 2, 2, 1, 2) 

 288 -0.114 0.491 0.137 0.975 ARDL(1, 5, 3, 2, 3, 1, 2) 

       

TBLR 68 -0.131 0.648 0.180 0.980 ARDL(3, 3, 2, 1, 0, 0, 0)** 

 105 -0.118 0.501 0.126 0.979 ARDL(1, 4, 3, 1, 2, 2, 2) 

 288 -0.111 0.621 0.177 0.980 ARDL(3, 2, 4, 2, 1, 1, 0) 

 522 -0.109 0.622 0.178 0.980 ARDL(2, 5, 3, 3, 0, 2, 1) 

 691 -0.106 0.547 0.149 0.979 ARDL(3, 4,2, 4, 3, 1, 0) 

Table 6: Cointegration Bounds Test 

 C.B.V. (5%)                                                                                               I0 Bound I1 Bound I0 Bound I1 Bound 

10% 2.704 3.142 2.991 3.865 

5% 3.218 4.120 3.492 4.403 

2.50% 3.484 4.288 3.968 4.930 

1% 4.119 5.127 4.566 5.556 

𝐹𝑚 8.738 m = 4 9.569 m = 4 

Note: Null (𝐻0): No long-run relationships exist 

Source: Authors 

Table 7: ARDL Model for Treasury Bill Amounts 

Variable Coefficient Std. Error t-stat 

C 9.193 4.269 2.153 

TBLA(-1) 0.748 0.064 11.735 

BTCP -0.004 0.002 -2.019 

BTCP(-1) -0.468 0.132 -3.533 

BTCP(-2) -0.495 0.308 -1.609 

BTCP(-3) -0.252 0.140 -1.803 

BTCP(-4) -0.535 0.204 -2.621 

BTCV 0.096 0.024 4.003 

BTCV(-1) 0.063 0.024 2.596 
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BTCV(-2) -0.051 0.101 -0.502 

BTCV(-3) 0.110 0.101 1.088 

BTCV(-4) 0.022 0.101 0.216 

BTCV(-5) 0.235 0.076 3.100 

ASPI 0.279 0.050 5.630 

ASPI(-1) 0.230 0.069 3.330 

ASPI(-2) 0.848 0.442 1.917 

OILP 0.180 0.051 3.551 

OILP(-1) 0.924 0.325 2.840 

INFL -0.123 0.035 -3.495 

EXCR -0.380 0.191 -1.990 

Test 
   

𝑅̅2 0.872 
  

F-stat. 26.02 
  

Prob(F-stat.) 0.000 
  

DW 2.105     

Source: Authors  

Table 8: ARDL for Treasury Bill Rates (LTBLR) 

Variable Coefficient Std. Error t-stat 

C 2.589 4.603 0.562 

TBLR(-1) 0.985 0.098 10.081 

TBLR(-2) -0.667 0.129 -5.155 

TBLR(-3) 0.442 0.093 4.755 

BTCP -0.059 0.279 -0.211 

BTCP(-1) 0.075 0.378 0.198 

BTCP(-2) 0.003 0.376 0.007 

BTCP(-3) -0.483 0.235 -2.060 

BTCV -0.039 0.122 -0.316 

BTCV(-1) 0.161 0.132 1.220 

BTCV(-2) 0.243 0.112 2.167 

ASPI -1.493 0.657 -2.274 

ASPI(-1) -0.443 0.913 -0.485 

ASPI(-2) 0.252 0.906 0.279 

ASPI(-3) 1.235 0.652 1.895 

OILP 0.980 0.336 2.922 
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INFL 0.635 0.299 2.123 

EXCR -0.004 0.507 -0.007 

Test 
   

𝑅̅2 0.904 
  

F-stat. 48.11 
  

Prob(F-stat.) 0.000 
  

DW 1.967     

Source: Authors 

A: CUSUM       B: CUSUM Square 
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Note: Figure 3 is the CUSUM [Panel A] and the CUSUM Square [Panel B] for the ARDL Model for Treasury 
Bill Amounts Equation Estimation.  
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Note: Figure 4 is the CUSUM [Panel A] and the CUSUM Square [Panel B] for the ARDL Model for Treasury 
Bill Rates Equation Estimation. 

Source: Authors 

5. CONCLUSIONS 

During the last decade, a wide range of digital currencies have emerged. The study reviews the benefits 
and challenges of cryptocurrencies in Nigeria. We apply the linear Transfer Function and ARDL model to 
examine the effects of selected cryptocurrencies on the financial system with specific focus on the money 
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market in Nigeria. The outcome shows the variables are non-stationary at levels and integrated. The bound 
tests reject the null of no cointegration at 5% significance for the treasury bill amounts and treasury bill 
rates equations, thus established equilibrium relationship between treasury bill amounts and the 
regressors.  

The result shows that the treasury bill transaction amount is explained by its own past, as well as other 
considered variables. A 1% increase in bitcoin price would result in 0.004% decrease in the volume of 
transaction of the treasury bill. Also, a 1% increase in bitcoin traded transaction will result in a 0.096% 
decrease in the money market treasury bill. Regarding the treasury bill rates, the result identified that the 
treasury bill rate is also explain by own past and other considered variables. A 1% t increase in bitcoin 
price would result in 0.059% decrease in the treasury bill rates. Lastly, bitcoin volume would result in 
significant decrease in treasury bills rates in line with expectation. A 1% increase in bitcoin traded 
transaction will result in a 0.039% decrease in treasury bill rates. Thus, the study contributes to the 
existing literature by providing how the financial transactions in the cryptocurrency market are drives 
price discovering in the financial markets in Nigeria. The findings open room for future research since the 
study is limited to only few financial markets in Nigeria. 
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